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I/0 ERRORS

Error

001

002

003

004

005

006

007

008

Meaning

Diskette drive timing
error occurred when the
rotational speed of the
diskette was not within
specification.

An attempt was made to
access tape file 0, or
mark more files than
existed on a diskette.

Tape hardware error.

An attempt was made to
access an unmarked tape
cartridge.

Tape cartridge was not
inserted. :

Tape was file~protected
with the file protect
switch in the SAFE
position.

Tape read error occurred
when an incorrect CRC
was detected during a
tape read operation.

The next expected
physical record cannot be
found. A system
malfunction occurred, or
the tape cartridge was
removed from the tape
unit when data or a
workspace was being
written. The data in the
file cannot be used.

Recovery

Retry the operation. If the error
recurs, call your service
personnel.

Verify that the command is
correct. Retry the cperation. If
the error recurs, call your service
personnel.

Retry the operation. If the error
recurs, call your service
personnel.

Verify that the tape is marked.
Retry the operation. If the error
recurs, call your service
personnel.

Insert a cartridge and retry the
operation.

If you want to write on the tape,
turn the SAFE switch on the tape
cartridge to off, the SAFE
position.

Use the LINK command to load
the Tape Recovery program and
recover as much data as possible.
Re-mark the tape.

Retry the operation again. If the
error recurs, copy the files
following the file that caused the
errors onto another tape. Then

.use the MARK command and

re-mark the tape from the file
that caused the error.



Error

009

010

011

012

013

014

015

016-019

Meaning

PR
An attempt was made to ™

read a record after the
end of data address. -

End of file has occurred
during a read or a write
beyond the last record in
the file.

End of marked tape
occurred when a
nonexistent tape file was
specified. ’

End of physical tape was
encountered.

Device not attached. Error

occurred when the device
addressed was not
attached or the power
switch on the 5114 was
off. -

Device error.

System error occurred
and the volume or
header label could not be
read or written.

Diskette read error
indicating a faulty
diskette. Error
occurred during one
of the following:

« When reading an 1D
field on a data field

« When an error was
detected on all the ID

fields of a track

« When data

~Recovery

=

Use the MARK command to mark
a larger file and retry the
operation.

Specify the correct file or use the
MARK command to mark the
tape.

Use another cartridge.

Change the address to the correct
device or turn the 5114 power
switch on.

Retry the operation. If the error
recurs, call your service
personnel.

Use the Diskette Recovery
program to correct the problem.
If the error recurs, copy all
available data onto another
diskette; then reinitialize the
diskette.

Use the Diskette Recovery
program to correct the problem.
If the error recurs, copy all
available data onto another
diskette. Reinitialize the diskette.

miscompare occurred on

a write data operation
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Error

020

021

022

023

024

025

026-028

030

031

232

Meaning

ID search failure occurred
when the correct ID was
not found on the
diskette.

Hardware error occurred
when no ID fields could
be found on the track.

Hardware error occurred
when no data was found
following an ID field.

Data write timeout
(hardware error)

No VOL1 label on the
diskette occurred
because the first four
characters of the volume
label were not VOL1 or
the volume label was not
a valid record.

Invalid volume label
occurred because of one

of the following:

« An invalid surface
indicator

» An invalid physical
record length

« An error in the
extended label area
indicator

Diskette hardware error.

Diskette drive cover was
opened and a different
diskette was inserted.

Diskette write error
occurred due to a
defective diskette.

- Recovery

Copy all available data onto
another diskette; then reinitialize
the diskette. Retry the operation.

- If the error recurs, call your

service personnel.

Same as error 020.

Use the Diskette Recovery
program to correct the problem.
If the error recurs, copy all
available data onto another
diskette; then reinitialize the
diskette.

Retry the operation. If the error
recurs, call your service
personnel.

Use the Diskette Recovery
program to correct the problem.
If the error recurs, copy all
avaliable data onto another
diskette. Reinitialize the diskette.

Same as error 024.

Retry the operation. If the error
recurs, call your service
personnel.

Insert the correct diskette, close
the diskette drive cover, and retry
the operation.

Copy all available data onto
another diskette; then reinitialize
the diskette.



Error

032

033-035

036

037

038

Meaning -

Diskette read/write error

occurred due to a -
diskette timing problem.

Diskette hardware error.

An 1/0 operation was
specified with a file ~
number that was zero or
greater than the
maximum number of files
allowed on that type of
diskette.

On a MARK command,
the number of files to be
marked were more than
were permitted on the
diskette.

Invalid control flag
occurred when a control
record other than
sequential relocate or

delete was found in the

data area of the diskette.

Invalid header error
occurred because of one
of the following:

« The first 4 characters
were not HDR1

« The header record
length indicator did
not match the volumé
length indicator

. A diskette Type 2D had
an exchange type
indicator set to blank

. The EOE (end of -
extent) was past
cylinder 74

. The BOE (beginning of
extent) was greater

than the EOE

« The EOD (end of data)

was greater than EOE + 1

Recovery

Use the Diskette Recovery
program to correct the problem.
If the error recurs, call your
service personnel.

Retry the operation. If the error
recurs, call your service
personnel.

Correct the file number specified
and retry the operation.

Correct the number of files in the
MARK command and retry the
operation.

Use the Diskette Recovery
program to correct the problem.
If the error recurs, copy all
available data onto another
diskette; then reintialize the
diskette.

Use the Diskette Recovery
program to correct the problem.
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Error Meaning

039 An attempt was made to

write to a write protected
file.
040 An 1/0 operation was

specified with only the
file name, and more than
one file on the diskette
had the same file name.

041 An I/0 operation was
specified with only the
file ID, and no matching

file 1D was found.

An 1/0 operation was
specified with only the
file number and that file

was not marked.

042 A MARK command was

issued, but there was not

enough unallocated
continuous storage

available on the diskette

to format the file(s).

043 An attempt was made to

access a volume
protected diskette.

044 A sequential relocate or

delete control record was

encountered when

sequential relocate was

prohibited.

045 The diskette was inserted

incorrectly, the drive

cover was not closed, or
there was no diskette in

the drive.

050 End of forms occurred
when the printer ran out

of paper.

Recovery

To write to the file, turn off the
write protect indicator and then
write to the file.

Issue the command using the
appropriate file number or change
the name of the file.

Insert the correct diskette and
reissue the command using the
correct file ID.

Issue the command or statement
using a new file ID.

Use the diskette support function
to combine all unused space on
the diskette. Then retry the
MARK command. If the error
recurs, use another diskette.

“Use the UTIL VOLID command to

turn off the volume protection
indicator.

To read the data, turn the
sequential relocate indicator on.

Make sure the diskette is inserted
correctly and retry the operation.

Insert new forms. If the error
occurred on a command
operation, reenter the command.
If the error occurred during
program execution, enter GO x to
continue, where x is the
statement number displayed. This
may cause the last line to be
printed twice.



Error

051

Meaning

Printer not reédy
occurred because the
power was turned off.

052-053 Printer errors.

054 The printer error occurred
because the printer was
turned off within 2
seconds after a system
command was entered.
The error continues to
occur when the printer is

turned on again.
055-059
070

Printer errors.

System timing error.

071 Printer errors occurred
when the printer was
running in overlap mode
and an error occurred in

the previous print line.

072 Printer paper or ribbon
was changed while the

program was running.

EXECUTION ERRORS

Recovery

Turn on the printer. If the error
- occurred on a command
operation, reenter the command.
If the error occurred during
program execution, enter GO x,
~where x is the statement number
displayed.

Check that the forms tractor and
the platen are not engaged
simultaneously. If the error
recurs, call your service
personnel.

Save any data in the workspace;
then enter the LOADO command
to synchronize the printer with
the 5110.

See error 052-053.

To recover, press the CMD and
HOLD keys; then press the HOLD
key to release the machine.

Check for end of forms, paper
jams, and so on. Retry the
operation.

Press the HOLD key prior to
changing printer paper or ribbon.

Normal execution errors are simply displayed as three-digit messages, as

shown in the following list.

Error

500

Meaning

Syntax error in
statement, in key group
header, or in FORM
specification from a
character variable during
program execution.

502 Unbalanced parentheses

in expression.

Recovery

00
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Error

503

505

506

507

508

509

510

511

512

513

514

515

516

Meaning

Missing delimiter
between character
constants.

First statement following
a LOADO,KEYX was not
a header statement.

Invalid line number for
KEY specified.

Statement type not
allowed in BASIC KEY
group.

Size of dimensions is not
in the range of 1 to
9999, or character
variable is not in the
range of 1 to 255.

Invalid error exit
parameter for statement
as specified. Ergpor exit
displayed after error
number. '

Data conversion
specification missing
from FORM statement.

Invalid character in PIC
string for FORM
statement.

FORM statement PIC
string starts with a slash
or a comma.

FORM statement PIC
string ends with a blank
(B), slash, or comma.

FORM statement PIC
string contains more than
one decimal point.

FORM statement PIC
string contains an
incorrect exponent
specifier.

DB or CR in a FORM
statement PIC string is
not the last item.

Recovery

00

00

00

Q0

00

Q0

Q0



Error

517

518

519

520

521

522

523

524

525

526

527

Meaning

FORM statement PIC
string contains numeric
(#) digit specifier after
the decimal point when a
zero suppression charcter
or floating sign also
appears after the decimal
point.

FORM statement PIC .
string contains a zero
suppression character
following a numeric digit
specifier.

FORM statement PIC
string contains intermixed
zero suppression
characters.

FORM statement PIC
string contains a zero
suppression character
after floating sign
specified.

FORM statement PIC
string contains the same
leading and trailing signs.

FORM statement PIC
string contains a trailing
sign that is not the last
item in the string.

FORM statement PIC
string contains invalid
use of sign character.

FORM statement PIC
string not in range of 1
to 32 characters between
parentheses.

FORM statement PIC
string contains no digit
specifiers or floating sign
specification.

FORM statement
contains character other
than B or trailing sign
after the exponent
specifier.

Insufficient storage to
syntax-check the
statement.

Recovery

Q0

00

00
00
00
(g 0

00

00
Q0

00
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Error

528

550

551

5562

553

554

5565

556

Meaning

Available storage
exceeded.

Invalid command syntax
or syntax error in a DEL
(delete) statement.

Invalid use of a
command:

« No place to go to on
GO.

« No statements to
renumber.

« No program to RUN.

+« No statements to
LIST.

« Program is locked.

Unable to locate line
number or next lower
line number for a LIST
command.

Function key not loaded
or not defined for
reqguest.

Next line generated by
AUTO command would
exceed 9999 or attempt
to load a data file with
more than 9999 data
lines.

RENUM will cause a line
number greater than
9999.

Statement number
referenced in a BASIC
statement not found
during RENUM. The
statement number of the
referring statement is
displayed after the error
number.

Recovery

Auto numbering is terminated,

enter line numbers via the
keyboard.



Error

557

558

559

560

561

562

Meaning

One of the following has

occurred:

» UTIL was specified to
tape with an open file.

« Device code O, 1, 2,

3, or 4 was specified
on a LOAD, SAVE, or

OPEN [FILE]
command.

« A UTIL sort was
attempted when the
diskette sort feature
was not installed.

» Input has been
requested for an

output only device, or

output has been

requested for an input

only device.

End of file occurred
before completion of a
SAVE command, SAVE
is terminated.

Input line on LOAD
SOURCE command
exceeds 64 bytes.

One of the following has

occurred:

« The file type is

incorrect for a LOAD.

o The file type for a
MERGE is not 11

when the work area is
BASIC, or the file type

is not 2 when the
work area is DATA.

« The file type is
incorrect for a LINK.

Data file with line longer

than 330 bytes cannot
be loaded.

PROC command issued

for a file that is not
record 1/0.

_ Recovery

Specify a

larger file and reenter

the SAVE command.

@ or scr

it.

oll up the line and ignore

System limit, no recovery.
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Error

563

564

565

566

567

568

569

600

601

602

240

Meaning

Procedure file record
length exceeds 64 bytes.

Invalid command
because procedure file is
not active.

Invalid value to skip oﬁ
SKIP or CSKIP, so the

procedure is terminated.

MARK command issued
for a file already marked.

MARK command error:

» For tape, reached the
end of the reel before
MARK completed.

« For diskette, reached
end of the diskette
before MARK
completed.

For tape, the last marked
file and K-bytes
allocated to the file are
displayed. For diskette,
the number of files
allocated to the specified
size are displayed.

File number already exits
on another file.

On a SAVE command,
the source line is greater
than the RECL specified.

Attempt to OPEN an
open file.

OPEN [FILE] specifies a
file reference (FLO
through FL9) for a file
that is already open.

OPEN FILE with a KEY
specified when a master
file is not currently open.

Recovery

Correct the value in the procedure
file.

Enter GO.in positions 1 and 2 to
continue or enter any other
character to end the MARK
operation.

Information only, no recovery.



Error

603

604

605

606

607

608

609

610

611

613

Meaning

Attempting to open more
than one file at a time on
tape or other single file
device.

Insufficient stbrage for
file OPEN request. See
Record 1/0 File Buffer
Requirements in Chapter
3.

Diskette label that is
invalid on this system
has been found.

Unsupported diskette
label entries found.

Attempting to open a
password protected tape
file for output.

File type on the file is
not valid for input or the
RECL= not specified for
a new output file.

One of the following has
occurred:

+« OPEN FILE specified
to device 000 or 001.

» OPEN specified to
device 002.

« OPEN [FILE]
specified to device
‘003" through "0O0F'.

Invalid file ID or a
complex name was
specified for a BASIC
exchange file.

OPEN for output to
write-protected file or a
file with a nonblank
expiration date.

Invalid device code
specified (other than 0-9
or A-F).

Recovery

4

00

Q0

Q0
00

Q0

Q0

00

Q0
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Error

614

615

616

617

618

619

620

621

622

623

624

625

626

627

Meaning

File name found but not
at file number spécified,t
or file found by number,
but the header 1D .and
user ID do not match.

Maximum logical records
on a file is greater than
2%%24-1,

NOBLOCK specified and
logical record size
exceeds physical record
size.

RECL= specifies a zero
value.

Record length on record
1/0 file is 0.

OPEN specified output to
a file that is not empty
and the file ID does not
match the ID in the
header specified.

New media mounted
while a file is open on
the device.

Insufficient storage to
verify that correct media
is inserted.

Device not valid for KEY'
file.

Invalid KEY parameter:
KP exceeds 64K, KL
exceeds 28, or KW
exceeds 64K.

File specified for KEY is
not direct.

Key length plus key
position exceeds master
record length.

Master file not same
access method as index
file.

Storage exceeded
allocating key information
block.

Récovery

Q00

00

00

Q00
Qo0
Q0

Insert the correct diskette, close
the diskette drive cover, and retry
the operation.



Error

628

629

630

631

632

633

634

635
636
637
638

639

640

641

642

643

645

Meaning

Key length exceeds 28 - ]

positions.

Invalid index file
specified.

System error.

Invalid key specified (first
byte is X'00" or X'FF’).
Record in master file
(indicated by index file)
does not have matching
key.

REWRITE to indexed file

has modified the key
field (record not written).

Conversion error
detected.

DUPKEY error detected.
Key not found.

Record not found.

KEY specified on
unindexed file, or REC
specified on indexed file.

DELETE FILE specifies
file that is not indexed,
record, or ALL.

RESET specifies KEY to
nonindexed file.

RESET with KEY _
specifies output-only file.

RESET FILE references
stream 1/0 file, or
RESET references record
file.

ALL or REC= specified
on a file created for
sequential access.

1/0 access to unopened
file, or DELETE FILE
specifies unopened file.

Recovery
o
o

If error continues to occur, call

your service representative.

(0]
(0]

0000 0 ©0

© ©

© or enter GO line number to
continue. REC= will be accepted
on further references to the file;
however, incorrect results can
occur if the file contains a bad

sector.
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Error Meaning Recovery

646 One of the following has @
occurred:

« The file referenced is
not open.

« A GET or PUT
referred to a record
file.

« A READ or a WRITE
FILE referred to a
stream file.

« A GET or READ FILE
referred to an output
file.

« A PUT or WRITE FILE
referred to an input
file.

« PRINT referred to an
input, record, or
stream input file.

647 An 1/0 operation was (D)
attempted during
evaluation of a function
referenced in an input or
output statement.

648 REWRITE does not Q
follow a READ or
REREAD to a specified

file.

649 REREAD does not follow @)
a READ or REREAD
statement.

650 Statement specified in ()

USING parameter is not
a FORM or image
statement.

651 PRINT USING specifies a @)
data item and there is no
conversion specification
in the image statement.
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Error

652

653

654

660

661

662

663

664

665
666

667

668

669

670

671

672

Meaning

Statement specified in
EXIT parameter is not an
exit statement.

Too few DATA
statements for the READ
statements issued.

Insufficient storage
available for workspace
needed for variable
image/FORM
specification.

USE statement located
after the first data
reference.

DIM statement contains
previously defined data.

Invalid redimension
specified (zero or
exceeds 9999).

New array dimensions

exceed original allocation.

MAT statement specifies
an array not previously
defined.

INV argument is singular.

IDN function specified
for a nonsquare matrix.

Operand dimensions are
invalid for the function
used and the specified
result array.

A referenced statement
number cannot be found.

No FNEND statement
found for a DEF
statement.

No matching NEXT
statement found for a
FOR, or the control
variable did not match.

NEXT statement
executed before the
matching FOR statement.

A RETURN without a
value has been
encountered while no
GOSUB is active.

Recovery

©0
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Error

673

674

680

681

700

701

702

703

704

705

706

707

708

709

Meaning

A RETURN with a value ’

has been encountered
while no user function is
active.

CHAIN to procedure filé:
command is too long.

Data underflow has
occurred (zero is
assumed).

Data overflow has
occurred (plus or minus
7.237E75 is assumed).

Too many subscripts
used for an array
reference.

Subscript not in range of
specified dimensions (too
large or negative).

Reference found to a
user-defined function
that is undefined for this
program.

System error.

Incorrect number of
parameters specified in a
user-defined function
reference.

Invalid data type returned
for a user-defined
function. For example,
FNAS$ returned a numeric
value or FNA returned a
character value.

Nonsquare matrix for
DET function.

Argument for LOG is
negative.

Invalid argument to EXP
function (too large).

Argument for square root
is negative.

Recovery

Enter GO or GO statement number to
continue or GO END to terminate

Enter GO or GO statement number to
continue or GO END to terminate

Retry the operation. If the error
recurs, call your service
representative.



Error

710

711

712

713

714

715

716

717

718

719

Meaning

Argument for arcsine or
arccosine is greater than
1.

Power function attempt
to raise O to O power, or
attempt to raise 0 to a’
negative power.

Power function attempt
to raise a negative
number to a noninteger
power.

Invalid character string
found in NUM intrinsic

function or error in LEN ‘

function.

File reference in KLN,
KPS, or RLN is not FLP,
FLS, or FLO-FL9.

Parameters for STR are
zero or exceed the first
argument length.

Storage exceeded trying
to allocate space for a
variable.

Insufficient work area to
calculate determinant.

Error during
concatenation (too long).

Operator stack, operand
stack, or temp stack has
overflowed. Statement is
too long, or there are too
many nested function
calls.

Recovery
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Appendix D. Attaching a TV Monitor

The 5110 is designed to drive a monitor or combination television/monitor to
display the same information shown on the 5110 display screen. The number
of monitors that can be driven by the 5110 depends on the monitor input
requirements and the distance between the monitor and the 5110. There is
40 mA of current available to drive monitors (the last monitor in a parallel
string must be terminated with 75 ohms). Monitors are connected through the
BNC connector located on the back of the 5110. The recommended cable is
RG59/U or an equivalent.

MODIFIED TV SETS

Modifying a standard TV set for use as a video monitor is not recommended
because it yields less satisfactory results than a regular video monitor. The TV
set contrast and resolution circuitry are not usually as good as they are on a
monitor class unit. Therefore, the screen image is frequently not as sharp and
usually more difficult to read.

However, if you choose to modify a TV receiver and use it as a video monitor
you must observe the following or you may damage the 5110 and expose
yourself to a severe electric shock when you attempt to hook up the TV set to
the IBM 5110.

A modified TV set must have isolation between the primary line voltage and
the set’s chassis and circuitry. You can usually accomplish this by using an
isolation transformer between your outlet line voltage and the input voltage to
the TV set. This transformer should be permanently wired into the circuit. The
new input power plug must be a three-prong grounded plug with the ground
connected to the chassis of the TV set. This grounding circuit must be
electrically connected to the 5110 grounding circuit.

Before the video input is connected to anything, it should be tested to verify
that the connector’s external shell is at ground potential and that no line

voltage is present on either the external shell or the center conductor.

It is the responsibility of the TV modifier to ensure that the input circuit meets
the requirements of the 5110 output and will not damage the 5110.
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BNC Male
Three -prong |solat|on ,_ Qutput
Grounded Plug Transformer

Connector 7

(:“— ---- —;l R
/ ZF!GBS)/U

(or equivalent)
17777777 Recommended

Note: If you do elect to modify a TV receiver for use as a video monitor, IBM
accepts no responsibility for safety precautions during conversion and hookup,
for damages incurred to the TV receiver or 5110, or for the quality of the TV
receiver as a video monitor.
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access methods 74
direct 75
key indexed 75
sequential 74
access the last record read 169
add records to a record 1/0 file 179
add two matrices 186
address default 14, 52
adjust copy control dial 225
alarm sounding 79
ALERT command 16
alphabetic characters 53
arithmetic
array 63
constants 58
data constants 58
data variables 59
expressions 67
expressions printing 148
hierarchy 69
operators 67
variables 59
arithmetic data formats 56
fixed-point format 56
floating-point format 57
integer format 56
selecting a format 57
arrays 61
arithmetic 63
character 64
declaring 62
expressions 67, 73
redimensioning arrays 63
size, maximum 102
summary of naming conventions 64
ascending index 198
assign a scalar value 182
assign an array 181

assign values from stream 1/0 file 124

assign values to variables 132, 134
assigning file write protection 51
ATTN key 7

audible alarm control 79

AUTO command 17

automatic line numbering 17

automatic line numbering terminated 18

automatic program loading 92

backspace key 8
BASIC character set 53
alphabetic characters 53
numeric characters 53
special characters 54
use of blanks 54
basic exchange files 85
basic statement keywords 5
BASIC statements 89
BASIC/APL switch 9
blanks 54
branching 129
BRIGHTHESS switch 9
buffers 152
diskette 162

print 152
record 1/0 file 78
tape 162

capacity storage 11
care of tape cartridges 208
care of the diskette 210
CHAIN 92
changing
default address 52
diskette owner ID 49
diskette volume ID 44
diskette volume ID 49
character
array 64
constants 60
expressions 70
set, select 79
sets national 83
variables 60
variables printing 148
character data 59
character constants 60
character variables 60
character mode 80
lowercase 80
standard 80
characteristics, printer 221
characters
alphabetic 53
numeric 53
special 54
cleaning tape head 208
clear work space 25
CLOSE 94
CMD key 7

Index
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columns 61 DEF 97

combine characters 71 default address 14
combine programs 33 default address, changing 52
comma as a delimiter 157 defective cylinders 210
comma separators 74 defining a function 97
command keywords 13 DELETE FILE 101
commands 13 delete key group statements 29
ALERT 16 delete key groups 29
AUTO 17 delete program lines 10
CSKIP 19 descending index 199
GO 20 desk calculator operations 90
LINK 22 device address parameter 14
LIST 23 device addresses 52
LOAD 25 differences from 5100 BASIC 202
function keys 28 DIM 102
keyboard generated data files 28 direct access 75
MARK 31 direct access by key index 76
MERGE 33 directory, file information 44
PROC 35 discontinuing a file 50
RD= 36 diskette
RENUM 37 buffer 162
REWIND 38 defective cylinders 210
RUN 39 handling and care 210
SAVE 41 insertion 210
SKIP 43 ) removal 210
syntax 15 sort feature 52
UTIL 44 storage 210
comments 168 display
comparison tolerance 86 a program 23
compatibility with IBM 370/VS BASIC 201 line operation 148
compatibility with 5100 BASIC 202 screen 2
complex file names 14 screen control 79
concatenation 72 values on screen 145
considerations storage 209 DISPLAY REGISTERS/NORMAL switch 9

console indicators 9
console switches 9
constants
arithmetic 58
character 60

data 53
internal 58 EBCDIC characters 217
converting 5100 programs 203 edit a saved data file 28
copy control dial 225 edit program lines 10
copy display key 8 editing input lines 10
creating an internal data table 95 eliminating a file 50
creating subroutines 126 eliminating a file from diskette 44
CSKIP command 19 END 104
cursor 2 end processing 20
customer support functions, LINK 22 enter data from keyboard 28
error exits 105
error messages 229
error trapping 137
exchange files 85
executable statements 89
EXECUTE key 7
DATA 95 EXIT 105
data constants 53 expressions 67
data files 74 arithmetic expressions and operators 67
record 1/0 files 74 arrays 67, 73
stream |/0 data files 74 character 70
data files keyboard generated 28 concatenation 72
data loading 25 relational 67, 72
data table pointer 164, 172 scalar 67

declaring arrays 62
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expressions (continued)
substring function 71

extract characters 71

E-format 148, 156

file

procedure 19, 43

directory listing 45

exchange 85

FLS 79

names 14

procedure 84

reference parameter 14

types 47
FILE DELETE statement 101
fixed-length data 74
fixed-point format 56
flashing screen 7
floating-point format 57
FLS 79
FNEND 97
FOR 108
FORM 110
format for output, specifying 110
format specification 157
formats

E 148, 156

F 148

fixed-point 56

I 148, 156

integer 56

work area 78
formats for printing or displaying 147
formatting data control 131
forward space key 8
full print zones 146
function

definition 97

keys 28

string 71

substring 71
F-format 148, 156

generate new statement numbers 37
GET statement 124

GO command 20

GO END 20

GO RUN 21

GO STEP 21

GO TRACE 21

GOSUB 126

GOTO 128

handling of tape cartridges 208
handling of the diskette 210
hexadecimal representation 217
hierarchy arithmetic 69
hierarchy of operators 69
HOLD key 7

how to insert forms 222

1/0 errors 230
identity matrix 192
IF 129
image 131
IMFs 42
implied operations 67
IN PROCESS indicator 9
index an array 199
index file format 77
indexed file 75
indicators 9
console 9
IN PROCESS 9
PROCESS CHECK 9
initialize files 31
input line 2
INPUT statement 132
insert program lines 10
inserting forms 222
installing printer stacker 228
integer format 56
internal
constants 58
data table 164
data table, creating 95
variables 59
intervene during program execution
inverse 194
|I-format 148

join character strings 72

key 75

group 29

group headers 29
indexed access 75
length 77
records 77

key group loading 25

16

Index
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keyboard 3

BASIC character mode 3
generated data files 28
layout 6

lowercase character mode 3
numeric 53

keys 7

ATTN 7

backspace 8

CMD 7

copy display 8
EXECUTE 7

forward space 8

HOLD 7

scroll down 8

scroll up 8

shift 7
keywords, command 13

LET 134

line numbering, automatic 17
line-position pointer, display 148
LINK command 22

LIST command 23

listing a file directory 45

LOAD command 25

locations, keyboard and console 1
lock a saved program 41

logical record number 75

long precision 55, 206

loop 108

lowercase character mode 3, 80
L32 64 R32 switch 9

magnitude of a number 55

MARK command 31

marker records 77

matrix 73, 181

matrix inverse 191

matrix multiplication 188

matrix operations 181
assignment (ascending index) 198
assignment (descending index) 199
assignment (identity function) 192
assignment (inverse function) 194
assignment (matrix multiplication) 188
assignment (scalar multiplication) 190
assignment (scalar value) 182
assignment (simple) 184
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matrix operations {(continued)
assignment (transpose function) 196
GET 124
INPUT 132
PRINT 145
PRINT USING 155
PUT 162
READ 164
READ FILE 166
REREAD FILE 169
REWRITE FILE 174
WRITE FILE 179
matrix transpose 196
maximum array size 102
maximum number of statements 89
MERGE command 33
model 1 1
model 2 1
multiline function 97
multiply a matrix by a scalar 190

naming conventions 64
national character sets 83
national graphics control 79, 83
negative operators 68
nonexecutable statements 89
numeric characters 53

ONERROR 137

OPEN file 139

operations desk calculator 90
operator recovery 229
operators 67

arithmetic 67
positive/negative 68
owner ID 44

packed print zones 147
parameter 14

device address 14

file reference 14
pass data between programs 177
PAUSE 144
positive operators 68
POWER ON/OFF switch 9
precision 55

print 36

definition 55

long 206

short 206



precision, print, display 36
print a program 23
print line buffer 152
print precision 36
print zones 146
printer
characteristics 221
spacing control 80
stacker 228
stacker installing 228
5103 221
printing 147
arithmetic expressions 148
character constants 147
character variables 148
printing/displaying with FORM 114
priority level 69
PROC command 35
procedure file 19, 28, 35, 43, 84
PROCESS CHECK indicator 9
program loading 25
program loading automatic 92
program, displaying 23
program, listing 23
PROTECT a file 51
PUT statement 162

RD= command 36
read from a record 1/0 file 166

record formatting with the FORM statement

record 1/0 file 74

add to 179

buffer requirements 78

read 166

update 174

write 179
record number 75
redimensioning arrays 63
relational expressions 67, 72
relational expressions comparison 72
relational operator 72
relative record number 75
REM 168
remarks 168
removing file write protection 51
renaming a file on diskette 48
RENUM command 37
renumber statements 37
replace characters 71
replacing a ribbon 225
reposition the input file 170
RESET FILE 170
RESTART switch 9
RESTORE 172
resume processing 20
RETURN 97, 126
REVERSE DISPLAY switch 9
REWIND command 38

re-mark a file 31
ribbon replacing 225
rounding 36

. rounding control 80

rows 61
rules, format specification 158
RUN command 39

SAVE command 41

scalar expressions 67

screen flashing 7

scroll down key 8

scroll up key 8

search argument 75

selecting a format 57

selecting an arithmetic format 57
selecting diskette sort 52
semicolon as a delimiter 157
sequential access 74

sequential access by key index 76
SHIFT key 7

shift key 7

short precision 55, 206

simple file names 14

single line function 97

SKIP command 43

skip records, conditionally 19
sort feature 52

sound the alarm 79

spacing of displayed values 146
special characters 54

special keys 7

specifying array size 102

standard BASIC character mode 3, 80

standard scientific notation 57
start execution of a program 39
statement lines 89

statement number 89
statement number range 89
statements lines 89

CHAIN 92
CLOSE 94
DATA 95

DEF, RETURN, FNEND 97
multiline function 98
single line function 97

DELETE FILE 101

DIM 102

END 104

EXIT 105

FNEND 97

FOR and NEXT 108
FORM 110

GET 124

GOSUB and RETURN 126
GOTO 128
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statement lines (continued)

IF 129
image 131
INPUT 132
LET 134
MAT assignment (addition and subtraction) 186
MAT assignment (ascending index) 198
MAT assignment (descending index) 199
MAT assignment (identity function) 192
MAT assignment (inverse function) 194
MAT assignment (matrix multiplication) 188
MAT assignment (scalar multiplication) 190
MAT assignment (scalar value) 182
MAT assignment (simple) 184
MAT assignment (transpose function) 196
MAT assignment statements 181
matrix operations 181
NEXT 136
ONERROR 137
OPEN/OPEN FILE 139
PAUSE 144
PRINT 145

display line operation 148

print line buffer operation 152

print zones 147

spacing of printed or displayed values 146

standard output formats for printing or displaying

PRINT USING and image/FORM 155
conversion of data reference values with image

format specifications 157

PUT 162

READ 164
READ FILE 166
REM 168
REREAD FILE 169
RESET FILE 170
RESTORE 172
RETURN 97
REWRITE FILE 174
STOP 176

USE 177
WRITE FILE 179
status information 2
step 20, 39

STOP 176

stop processing 7

stop program execution 144, 176
storage capacity 11
storage considerations 209

stream 1/0 data files 74

string function 71
subexpression 69
subroutines 126
substring function 71
subtract two matrices
switches 9
BASIC/APL 9
BRIGHTNESS 9

DISPLAY REGISTERS/NORMAL 9

13264 R32 9
POWER ON/OFF 9
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switches (continued)

RESTART 9

REVERSE DISPLAY 9
syntax error detection 15
syntax parameters 15
syntax, optional parameters 15
system commands 13
system default device 52
system functions 65

TAB function 150

tape buffer 162

tape cartridge handling and care 208
tape head cleaning procedure 208
terminate automatic line numbering 18
terminate execution of system command 20
terminate program execution 176
tolerance comparison 86

trace 20, 39

trace operation control 80

transfer of control 126

transfer program control on results 129
transfer program control with GOTO 126
transpose 196

TV monitor 249

types file 47

underscore character 55
update a record 1/0 file 174
USE 177

UTIL command 44

variables
arithmetic 59
character 60
internal 59
variable-length data 74
vector 73
volume ID 44
work area buffer 78
work area, saving 41
write file FLS 79
WRITE FILE statement 179
write protection 51
assigning 51
removing 51
write to a stream 1/0 file 162



5103 printer 221, 225

5103 printer stacker 228

5110 BASIC characters 217

5110 BASIC compatibility 201

5110 hexadecimal representations 217
5110 overview 1
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