











USING DEVICE HANDLERS

Always assign first the handler which you expect to stay 1in
memory the longest. Although most programs can process more
than one input file per program step (for example, an
assembly pass is one program step), they can process only one
output file; therefore, they assign the output handler
before any of the input handlers. In the above example, the
problem would be eliminated if the RXAl handler were assigned
first.

Always give a USR RESET call before each FETCH. Obviously,
this call should not delete any open output files. This
means that the USR will always load the new handler, even if
another copy is in memory. The user must FETCH the output
handler again before issuing the USR CLOSE call; otherwise,
the USR will determine that the output handler is not in
memory and give a MONITOR ERROR 3 message.



APPENDIX G

05/78 ERROR MESSAGE SUMMARY

Error messages generated by 0S/78 programs are 1listed in alphabetic
order and identified by the system program by which they are
generated. Also, system halts that occur as a result of errors are
listed. This appendix 1is only a summary. Refer to the appropriate
chapters for more detailed information about specific error
conditions.

G.1l SYSTEM HALTS

Errors that occur as a result of a major I/0 failure on the system
device can cause a system halt. These are as follows.

Value of PC Meaning
00601 A read error occurred while attempting to load
ODT.
07461 An error occurred while reading a program into

memory during a CHAIN.

07605 An error occurred while attempting to write the
Monitor area onto the system scratch blocks.

07702 A user program has performed a JMS to 7700  in
field 0. This is a result of trying to call the -
USR without first performing a CIF 10.

07764 A read error occurred while loading a program.

07772 A read error occurred on the system scratch area
while loading a program.

10066 An input error occurred while attempting to
restore the USR.

10256 A read error occurred while attempting to load
the Monitor.

17676 An error occurred while attempting to read the
Monitor from the system device.

17721 An error occurred while saving the USR area.

17727 An error occurred while attempting to read the USR
from the system device,.

17736 An error occurred while reading the scratch blocks
to restore the USR area.
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0S/78 ERROR MESSAGE SUMMARY

After bootstrapping and retrying the operation that caused the
failure, if the error persists, it is the result of a hardware
malfunction or a parity error in the system area.

G.2 ERROR MESSAGES

Message Program Explanation

20 SRCCOM Insufficient memory -- this means
that the differences between the
files are too large to allow for
effective comparison. Use of the
/X option may alleviate this

problem.

0 EDIT Editor failed in reading a device.
Error occurred in device handler;
most likely a hardware

malfunction.

?1 SRCCOM Input error on file #1 or less
than 2 input files specified.

1 EDIT Editor failed in writing onto a
device. Generally a hardware
malfunction.

?2 SRCCOM Input error on file #2.

2 EDIT File close error occurred. The

output file could not be closed;
the file has been deleted.

2045 REFS CREF More than 2044 (decimal)
references to one symbol were
made.

23 SRCCOM OQutput file too large for output

device. It has been deleted.

3 EDIT File open error occurred. This
error occurs if the output device
is a read-only device or 1if nc
output file name is specified for
a file-oriented output device.

?4 SRCCOM Output I/0 error.

4 EDIT Device handler error occurred.
The Editor could not load the
device handler for the specified
device. This error should never

occur.
?5 SRCCOM Could not create output file.
AA F4 More than six subroutine arguments

are arrays.

ALREADY EXISTS FOTP An attempt was made to rename an
(filename) output file with the name of an
existing output file.



Message

AMBIGUOUS SWITCH

ARE YOU SURE?

AS

BAD ARG

BAD ARGS

BAD COMMAND LINE
BAD DATE

BAD DEVICE

BAD DIRECTORY ON
DEVICE #n

BAD DISK

BAD EXTENSION
BAD INPUT
DIRECTORY

BAD INPUT FILE

BAD INPUT, FILE #n

BAD INPUT, FILE #n

0S/78 ERROR MESSAGE SUMMARY

Program

CCL

PIP

F4

FRTS

Monitor

FORMAT

Monitor

CCL

PIP

FORMAT

CCL

DIRECT
FOTP

LOAD

ABSLDR

BITMAP

Explanation
Not enough characters of the
command full word option were
specified to make it unique. (See
Appendix H.)

Occurs when using the SQUISH
command. A response of Y will
compress the files.

Bad ASSIGN statement.

Illegal argument to library
function.

The arguments to the SAVE command
are not consistent and violate
restrictions.

The command line contains a syntax
error. Retype the line correctly.

The date has not been entered
correctly, or incorrect arguments
were used, or the date was out of
range.

The device specified in a system
command is not of the correct
form.

PIP is trying to read the
directory, but it is not a 1legal
0S/78 directory.

Disk pack cannot be reformatted.
There are more than 63 bad blocks
on the system area (blocks 0-70
octal) contains bad blocks.

Either an extension was specified
without a file name or two
extensions were specified.

The directory on the specified
input device is not a valid 0S/78
directory.

An input file was not a RALF
module.

Attempt was made to load a
non-binary file as file number n
of the input file 1list; or a
non-memory image with /I option.

A physical end of file was reached
before a 1logical end of file, or
extraneous characters were found
in binary file n.



Message

#BAD LINE. JOB
ABORTED

BAD NUMBER

BAD OUTPUT DEVICE

BAD OUTPUT DEVICE

BAD OUTPUT
DIRECTORY

BAD RECOLLECTION

BAD SYSTEM HEAD

BAD SWITCH OPTION

BATCH.SV NOT FOUND
ON SYS:

$BATCH SQUISHING
SYS:!
BD

BE

BE

BI

BO

0S/78 ERROR MESSAGE SUMMARY

Program

BATCH

CCL

FOTP

LOAD

FOTP
CCL
PIP
CCL
BATCH

BATCH

F4

RALF
PALS
RALF

FRTS

Explanation
BATCH detected a record in the
input file that did not have one
of the characters period, slash,
dollar sign, or asterisk as the
first character of the record.
The record is ignored, and BATCH
scans the input file for the next
$JOB record.

The =n option was used, where n
was not in the <correct octal
format.

This message usually appears when
a non-file structured device is
specified as the output device for
a file-oriented operation.

The loader image file device was
not a directory device, or the
symbol map file device was a
read-only device. The entire
command is ignored.

The directory on the specified
output device is not a valid 0s/78
device directory.

An attempt was made to use a
previously remembered argument
after the system date had been
changed.

Attempt to copy an obsolete
version of the system head.

The character used with a slash
(/) to indicate an option is nct a
legal option.

A copy of BATCH.SV must exist on
the system device. Control
returns to the 0S/78 Monitor.

Batch is running and attempting
to squish the system.

Bad dimensicns (too big, or
syntax) in DIMENSION, COMMON or
type declarations.

Illegal eguate. The symbol had
been defined previously.

PALS internal table has
overflowed. Fatal error;

assembly cannot continue.

Illegal index register
specification.

No more file buffer available.



Message

BS

BX

CANNOT CHANGE
MEMORY CAPACITY
WHILE RUNNING
BATCH

?CAN'T-DEVICE
DOESN'T EXIST

?CAN'T-DEVICE IS
RESIDENT

?CAN'T-HANDLER
ALREADY RESIDENT

?CAN'T-OBSOLETE
HANDLER

CANT-TOO MANY LOGICAL

DEVICES

?CAN ' T-UNKNOWN
VERSION OF THIS
HANDLER

CAN'T OPEN OUTPUT
FILE

CAN'T READ IT

$CAN'T REMEMBER

CAUTION - THIS
COMMAND DESTROYS

CONTENTS OF SYSTEM
DISK. CHANGE DISKS

BEFORE PROCEEDING
OR CTRL/C.

CF

0S/78 ERROR MESSAGE SUMMARY

Program

F4

RALF

CCL

SET

SET

SET

SET

SET

SET

PIP

FRTS

CCL

RLFMT

PALS

Explanation
Non-declarative statement used
BLOCK DATA program.

Bad expression. Something in the
expression 1is incorrect, or the
expression is not wvalid in this
context.

A MEMORY command was issued while
BATCH was running.

A nonexistent device was

referenced.

No modifications are allowed to
the system handler.

Attempt to replace a handler with
one already in the system head.

Obsolete version of the handler.

The system does not allow you to
have more than 12 logical devices
(excluding SYS, DSK, and TTY).
The handler that you are
attempting to insert will cause
the number of logical devices to
exceed 12.

This handler's version number is
not recognized; possibly a newer
version.

Message occurs due to one of the
following:

1. Output file is on a read-only
device.

2. No name has been specified for
the output file.

3. OQutput file has zero free
blocks.

I/0 error on reading loader image
file.

The argument specified in a CCL
command line 1is too 1long to be
remembered or an I1/0 error
occurred.

Drive 0 was selected for
formatting. Be sure to replace
your system disk pack with the one
that you want to format.

CREF.SV not on SYS:
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Message

CH
CHAIN ERROR

CL

CLOSE ERROR

CLOSE FAILED
Cco

COMMAND LINE
OVERFLOW

COMPARE ERROR

CONTRADICTORY
SWITCHES

CORE IMAGE ERR
DA

DE

DE

DELETES PERFORMED
ONLY ON INPUT
DEVICE GROUP 1
CAN'T HANDLE
MULTIPLE DEVICE
DELETES

DEV LPT BAD

DEV NOT IMPLE-
MENTED

DEVICE DOES
NOT HAVE A
DIRECTORY

0S/78 ERROR MESSAGE SUMMARY

Program

PALS
USR
Monitor
F4

USR
Monitor

CREF
F4

CCL

RXCOPY

CCL

Monitor
F4

F4

PALS

FOTP

CREF

BATCH

DIRECT

Explanation

Chain to CREF error -- CREF.SV was
not found on S5YS:.

Chain error

Bad COMPLEX literal.

Close error

CLOSE on output file failed.
Syntax error in COMMON statement.

The command 1line specified with
@ construction is more than 512
characters in length.

A compare error has been detected
at the track and sector specified.

Either two CCL processor switches
were specified in the same command
line or the file extension and the
processor switch do not agree.

Cannot run system program.
Bad syntax in DATA statement.

This type of statement illegal as
end of DO loop.

Device error. An I1/0 failure was
detected when trying to read or
write a device. Fatal
error-assembly cannot continue.

More than one input device was
specified in the DELETE command
when no output specification
(device or filename) was included.

The default output device, LPT,
cannot be wused as it is not
available on this system.

BATCH cannot accept input from the
specified input device because its
handler is not SYS: Control
returns to the Command Decoder.

The input device is a non-
directory device; for example,
TTY. DIRECT can only read

directories from file-structured
devices.



Message
DEVICE FULL
DEVICE HANDLER
NOT IN CORE

DEVICE IS NOT RX

DF
DF
D.F. TOO BIG
DH

DIRECTORY I/O
ERROR

DIRECTORY
OVERFLOW
DIVIDE BY

DL

DN

DO

name DOES NOT
EXIST
DP

EG

ENTER FAILED

EOF ERROR

EQUALS OPTION BAD

0S/78 ERROR MESSAGE SUMMARY

Program

HELP

USR

Monitor

RXCOPY

PALS

F4

FRTS

F4

USR
Monitor

USR

Monitor

FRTS

F4

F4

F4

CCL

F4

RALF

CREF

FRTS

DIRECT

Explanation
OQutput device storage capacity
exhausted.

Handler for device specified not
in memory.

One or more of the devices
specified to RXCOPY were not RX
diskettes.

Device full. Fatal error -
assembly cannot continue.

Bad DEFINE FILE statement.

Product of number of records times
number of blocks per record
exceeds number of blocks in file.

Hollerith field error in DATA
statement.

An 1/0 error occurred while
attempting to read or write a
directory block.

Directory overflow occurred.

Attempt to divide by zero. The
resulting quotient is set to zero
and execution continues.

Data list and variable 1list are
not same length.

DO-end missing or incorrectly
nested. It is followed by the
statement number of the erroneous
statement rather than the ISN.

Syntax error in DO or implied DO.

The device with the name given is
not present on the 0S/78 system.

DO loop parameter not integer or
real.

The preceding line contains extra
code which «c¢ould not be used by
the assembler.

Entering an output file was

unsuccessful -- possibly output
was specified to a read-only
device.

End of file encountered on input.

The =n option is not in the
correct range.



Message

ERROR CLOSING
FILE

ERROR IN
COMMAND

ERROR ON INPUT
DEVICE SKIPPING
(filename)

ERROR ON OUTPUT
DEVICE

ERROR ON OUTPUT

DEVICE SKIPPING
(filename)

ERROR READING
INPUT DIRECTORY

ERROR WRITING
FILE

ERROR WRITING
OUTPUT DIRECTORY

ES

EX

FETCH ERROR

FILE ERROR

FILE OVERFLOW

0S/78 ERROR MESSAGE SUMMARY

Program

DIRECT

CCL

FOTP

BITMAP

FOTP

DIRECT
FOTP
DIRECT

FOTP

RALF

F4

HELP

FRTS

FRTS

Explanation

QOutput device was read-only.

A command not entered directly
from the console terminal is not a
legal CCL command. This error
occurs when the argument of a UA,
UB, or UC command was not a legal
command.

The file specified is not
transferred (due to a hardware
I/0 error), but any previous or
subsequent files are transferred
and indicated in the new
directory. Any file of the same
name may have been deleted from
the output device.

A hardware I/0 error occurred
while writing on output device.

The file specified is not
transferred, but any previous or
subsequent files are ransferred
and indicated in the new
directory.

A hardware I/0 error occurred
while reading the directory.

A hardware I/0 error occurred
while writing the output file.

A hardware I/0 error has occurred.
The output device has probably
been corrupted (directory no
longer describes current files).

External symbol error.

Syntax error in EXTERNAL
statement.

Cannot initialize device handler.
Any of the following:

a. A file specified as an
existing file was not found.

b. A file specified as a
non-existing file would not
fit on the designated device.

Cc. More than 1 nonexistent file
was specified on a single
device.

d. File specification contained
"*" as name or extension.

Attempt to write outside file
boundaries.



0S/78 ERROR MESSAGE SUMMARY

Message Program Explanation
FL RALF An error has occurred in an
integer-to-real conversion
routine.
FORMAT ERROR FRTS Illegal syntax in FORMAT
statement.
FP RALF A syntax error was encountered in

a real constant.

FULL EDIT The specified output device has

* become full. The file is closed;
the user must specify a new output
file.

GT F4 Syntax error in GO TO statement.

GV F4 Assigned or computed GO TO
variable must be integer or real.

HO F4 Hollerith field error.

IC RALF The symbol or expression in a

conditional is improperly used, or
left angle bracket is missing.

The conditional pseudo-op is
ignored.

IC PALS Illegal character. The character
is ignored and the assembly
continued.

1D PALS Illegal redefinition of a symbol.

IE Fd A hardware I/0 error on reading
input file. Control returns to

the Monitor.

1E PALS Illegal eqguals -- an attempt was
made to equate a variable to an
expression containing an undefined

term. The variable remains
undefined.
1E RALF An entry point has not been

defined, or 1is absolute, or also
is defined as a common section, or
external.

IF F4 Logical IF statement cannot be
used with DO, DATA, INTEGER, etc.

II PALS Illegal indirect -- an off-page
reference was made; a link could
not be generated because the

indirect bit was already set.

ILLEGAL * DIRECT An asterisk (*) was included in
FOTP the output file specification or
an 1illegal * was included in the

input file name.



Message
ILLEGAL * OR ?
ILLEGAL ?
ILLEGAL ARG

#ILLEGAL INPUT

ILLEGAL ORIGIN

ILLEGAL SPOOL
DEVICE

ILLEGAL SYNTAX

?ILLEGAL WIDTH

INCOMPATIBLE MONITOR
-~ 0S/78 V3.0 EXPECTED

INPUT DEVICE
READ ERROR

INPUT ERROR

INPUT ERROR
READING
INDIRECT FILE

#INPUT FAILURE

0S/78 ERROR MESSAGE SUMMARY

Program

CCL

DIRECT
FOTP

Monitor

BATCH

Loader

BATCH

CCL

SET

SET

RXCOPY

CREF

FRTS

CCL

BATCH

Explanation
An * or ? was used in a CCL
command that does not accept the
wild card construction.

A question mark (?) was included
in the output file specification.

The SAVE command was not expressed
correctly; 1illegal syntax used.

A file specification designated
TTY or LPT as an input device when
the initial dialogue indicated
that an operator is not available.
The current job 1is aborted, and
BATCH scans the input file for the
next $JOB command record.

A RALF routine tried to store data
outside the bounds of its overlay.

The device specified as a spooling
output device must be
file-structured. Control returns
to the Command Decoder.

The command line was formatted
incorrectly.

A width that was 0 or too large
was specified; for the TTY, a
width of 128 or one not a multiple
of 8 was specified.

The system head contains. an- o0ld
version of the 0S/78 Monitor. You
cannot change handlers in a system
head that has an o0ld version of
the Monitor.

Bad sector (s),
continues.

operation

A hardware I/0 error occurred
while reading the file.

Illegal character received as
input.

CCL cannot read the file specified
with the @ construction due to
hardware I/0 error.

Either a hardware problem
prevented BATCH from reading the
next line of the input file, or
BATCH read the last record of the
input file without encountering a
S$END command record.



Message

INSUFFICIENT
MEMORY FOR
BATCH ROUN

1/0

1/0 ERROR

I1/0 ERROR,
FILE #n

IO ERROR IN (file
name) -- CONTINUING

I/0 ERROR ON SYS:
?I/0 ERROR ON SYS:

I/0 ERROR TRYING
TO RECALL

I/0 READ ERROR
I/0 WRITE ERROR

IP

IX

Iz

LD
LG
LI

LOADER 1/0
ERROR

0S/78 ERROR MESSAGE SUMMARY

Program

BATCH

RALF

FRTS

ABSLDR
BITMAP

PIP

CCL

SET

CCL

SET

SET

PALS

RALF

PALS

PALS

PALS

F4

LOAD

Explanation
0S/78 BATCH requires 12K of memory
to run. Control returns to the
0S/78 Monitor. Type MEMORY 3 and
try again.

I/0 error (fatal error).

Error reading or writing a file,
tried to read from an output
device, or tried to write on an
output device.

An I/0 error has occurred in input
file number n.

An error has occurred during a
SQUISH transfer.

An error occurred while doing 1I/0
to the system device. The system
must be rebootstrapped.

An I/0 error occurred while trying
to read or rewrite the handler.

An I/0 error occurred while CCL
was trying to remember an
argument.

A hardware error occurred while

reading from the system device.

A hardware error occurred while
writing to the system device.
Illegal pseudo-op -- a pseudo-op

was used 1in the wrong context or
with incorrect syntax.

An index register was specified
for an instruction which cannot
accept one.

Illegal page zero reference -- The
pseudo-op was found in an
instruction which did not refer to
page zero. The Z is ignored.

The /L or /G options have been
specified and ABSLDR.SV 1s not
present on the system.

Link Generated -- only printed if
the /E switch was specified to
PALS.

Argument of logical IF is not of
type Logical.

Fatal error message indicating
that an error was detected by
0S/78 while trying to perform a

USR function.
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Message

LT

LT

#MANUAL HELP
NEEDED

MD

MIXED INPUT

MK

ML

MM

MO

MONITOR ERROR 5

AT xxxx (I/0 ERROR
ON SYS=)

MONITOR ERROR 6

AT xxxXx (DIRECTORY
OVERFLOW)

#MONITOR
OVERLAYED

MORE CORE
REQUIRED

MT

0S/78 ERROR MESSAGE SUMMARY

Program

F4

RALF

BATCH

RALF

LOAD

F4
F4
F4
F4

Monitor

Monitor
USR

BATCH

FRTS

F4

Explanation
Input line too long, too many
continuations.

The line 1is 1longer than 128
characters. The first 127
characters are assembled and
listed.

BATCH is attempting to operate an
I/0 device, such as a terminal,
that will require operator
intervention.

The tag on the 1line has been
previously encountered at another
location or has been wused in a
context requiring an absolute
expression.

The L option was specified on a
line that contained some file
other than a 1library file. The
library file (if any) is accepted.
Any other input file specification
is ignored.

Misspelled keyword.
Multiply-defined line number.
Mismatched parenthesis.

Operand expected but not found.

A hardware I/0 error occurred
while doing I/0 to the system
device.

A directory overflow has occurred
(no room for tentative file entry
in directory).

The Command Decoder attempted to
call the BATCH monitor to accept
and transmit a file specification,
but found that a user program had
overlayed part of all of the BATCH
monitor. Control returns to the
monitor level, and BATCH executesg
the next Monitor command.

The space required for the
program, the I/0 device handlers
(I/0 buffers) and the resident
Monitor exceeds the available
memory.

Operand of mixed type or operator
does not match operands.



Message

MULT SECT

NE

NO CCL!!

NO DEFINE FILE
NO FILES OF THE
FORM xXXX

NO HELP

NO HELP FILE
NO/1I

NO/I!

NO INPUT

NO INPUT DEVICE
NO OUTPUT
DEVICE

NO MAIN

NO NUMERIC
SWITCH

NO ROOM FOR
OUTPUT FILE

NO ROOM IN (file

name) —-CONTINUING

0S/78 ERROR MESSAGE SUMMARY

Program

Loader

RALF

Monitor

Monitor

FRTS

FOTP

HELP

HELP

BITMAP

ABSLDR

ABSLDR

BITMAP

RXCOPY

RXCOPY

LOAD

FRTS

DIRECT
PIP

PIP

Explanation
Any combination of entry point,
COMMON section (with the exception
of multiple COMMONs) or program
section of the same name causes
this error.

Number error. A number out of
range was specified or an 8 or 9
occurred while in octal radix
(internal error during FORTRAN
assembly pass).

The user attempted to start (with
.ST) a program that is no longer
in memory.

CCL.SV is not present on the
system device or an 1I/0 error
occurred on reading it.

Direct access 1/0 attempted
without a DEFINE FILE statement.

No files of the form (XXXX)
specified were found.

No help information is present on
the command given.

No help file 1is on the system
device.

Cannot produce a bitmap of an
image file.

Use of /I is prohibited after the
first file.

No input or binary file was found
on the designated device.

The command line lacks the
required parameters.

The command line lacks the
required parameters.

No RALF module contained section
#MAIN.

The referenced FORTRAN I/0 unit
was not specified to the run-time
system.

Either room on device or room in
directory is lacking.

Occurs during the SQUISH command.
The output device cannot contain
all of the files on the input
device.



Message

NO ROOM, SKIPPING
(filename)

NOT A LOADER
IMAGE

name NOT
AVAILABLE

NOT ENOUGH
MEMORY

name NOT FOUND

?NUMBER TOO BIG

OF

OLD HANDLER NOT FOUND
IN MONITOR

OP
OPTION UNKNOWN XXXXX

0S78 ENTER ERROR

oT

OUT DEV FULL
QUTPUT DEVICE
READ ERROR

OUTPUT DEVICE
WRITE ERROR

OVER CORE

OVER IMAG

0S/78 ERROR MESSAGE SUMMARY

Program

FOTP

FRTS

Monitor

CCL

CCL
Monitor

SET

F4

SET

F4
CCL

LOAD

F4

CREF
RXCOPY
RXCOPY
LOAD

LOAD

Explanation
No space is available on the
output device to perform the
transfer. Predeletion may already
have occurred.

The first input file specified to
the run-time system was not a
loader image file.

The device with the name given is
not listed in any system table, or
it is not available for use at the
moment, or the user tried to
obtain input from an output-only
device.

The number specified in a MEMORY
command is greater than is
available in the system.

The file name designated in the
command was not found in the
device directory.

The number specified was out of
range.

I/0 error while writing output
file. Control returns to the
Monitor.

You attempted to replace a handler
that is not in the system head.

Illegal operator.

Fatal error message indicating
that an error was detected by
0S/78 while trying to perform a
USR function.

Type/operator use illegal (for
example, A.AND.B where A and/or B
not of type Logical).

The output device is full
(directory devices only).

Bad sector (s}, operation
continues.

Bad sector (s), operation
continues.

The lcader 1image requires more
memory than is available.

Output file overflow in the loader
image file.



Message

OVER SYMB

OVERFLOW

PARENS TOO DEEP
PD
PE

PH

PH

QL
QS
RD

RD

RE

READ ERR

READY. STRIKE
CARRIAGE RETURN
TO CONTINUE

RT
RW

SAVE ERROR

0S/78 ERROR MESSAGE SUMMARY

Program

LOAD

FRTS

FRTS

F4

PALS

F4

PALS

F4

F4

F4

PALS

RALF

HELP

RLFMT

F4

F4

Monitor

Explanation
Symbol table overflow. More than
253 (decimal) symbols in one
FORTRAN job.

Result of a computation exceeds
upper bound for that class of
variable. The result is set equal
to zero and execution continues.

Parentheses nested too deeply in
FORMAT statement.

Compiler stack overflow;
statement too big and/or too many
nested loops.

Current non-zero page exceeded.
Bad program header line.

A conditional assembly bracket is
still in effect at the end of the
input stream -- this is caused by
nonmatching < and > characters in
the source.

Nesting error in EQUIVALENCE
statement.

Syntax error in EQUIVALENCE
statement.

Attempt to redefine the dimensions
of an array.

A permanent symbol has been
redefined wusing =. The new and
0ld definitions do not match. The
redefinition is allowed.

Relocatability error., A
relocatable expression has been
used in a context requiring an
absolute expression.

Cannot read input device.

The /P option was selected. Mount
the disk pack to be formatted and
type a carriage return to begin
formatting.

Attempt to redefine the type of a
variable,

Syntax error on READ/WRITE
statement.

An I/0 error has occurred while
saving the program. The program
remains intact in memory.



Message

SE

SF
SN

SORRY -- NO
INTERRUPTIONS

#SPOOL TO FILE
BTCHAl

SS

ST

ST

SWITCH NOT
ALLOWED HERE

Sy

SYM OVERFLOW

?SYNTAX ERROR

#SYS ERROR

SYSTEM DEVICE
ERROR

SYSTEM ERR

0S/78 ERROR MESSAGE SUMMARY

Program

PALS

F4
F4

PIP

BATCH

F4

F4

RALF

CCL

F4

CREF

SET

BATCH

FRTS

Monitor

Explanation
Symbol table exceeded -- too many
symbols have been defined for the
amount of memory available for the
symbol table. Fatal error ~-
assembly cannot continue.

Bad arithmetic statement function.
Illegal subroutine name in CALL.

"C (CTRL/C) was typed during a
SQUISH; the transfer continues.

Where the "A"™ may be any character
of the alphabet and the "1" may be
any decimal digit. This message
indicates that BATCH has
intercepted a non-file structured
output file and routed it to the
spool device. This is not,
generally, an error condition.

Error in subscript expression;
i.e., wrong number, syntax.

Compiler symbol table full,
program too big. Causes an
immediate return to the Keyboard
Monitor.

User symbol table overflow (fatal
error).

Either a CCL option was specified
on the left side of the < or was
used when not allowed.

System error; i.e., PASS20.SV or
PASS2.S5V missing, or no room for
output file. Causes an immediate
return to the Keyboard Monitor.

More than 896 (decimal) symbols
and literals were encountered.
Try again using /M option.

Incorrect format used in SET
command or NO specified when not
allowed.

A hardware I/0 error occurred
during BATCH operation.

I1/0 failure on the system device.
An error occurred while doing 1I/0

to the system device. The system
should be rebootstrapped.



Message

SYSTEM ERROR

SYSTEM ERROR --
CLOSING FILE

TD

TOO FEW ARGS

TOO MANY FILES

TOO MANY
HANDLERS

TOO MANY
RALF FILES

?UNKNOWN
ATTRIBUTE
FOR DEVICE dev

UNIT ERROR

U0

us

USER ERROR

USER ERROR 0
AT xxxX

VE

WRITE ERR

WRONG FLOPPY TYPE

0S/78 ERROR MESSAGE SUMMARY

Program

LOAD

FOTP

F4

Monitor

CCL

FRTS

LOAD

SET

FRTS

PALS

RALF
PALS

FRTS

Monitor

F4

HELP

RXCOPY

Explanation

Fatal error message indicating
that an error was detected by
0S/78 while trying to perform a
USR function.

Self-explanatory.

Bad syntax in type declaration
statement.

An important argument has been
omitted from a command.

Too many files were included in a
CCL command.

Too many I1/0 device handlers are
resident in memory, or files have
been defined on too many devices.

More than 128 input files were
specified.

An illegal attribute was specified
for the given device.

1/0 unit not assigned, or
incapable of executing tne
requested operation.

Undefined origin -- an undefined
symbol has occurred in an origin
statement.

Undefined symbol in an expression.

Illegal subroutine call, or call
to undefined subroutine.
Execution continues only if the E
option was specified.

An input error was detected while
loading the program. xxxx refers
to the Monitor location where the
error was generated.

Version error. One of the
compiler programs is absent from
SYS.

Cannot output to device.

Attempt to duplicate from an RX02
drive with a double-density
diskette to an RX0l single-density
diskette drive.



Message

XXXXXX.HN NOT FOUND
ON SYS

ZE

ZERO SY¥S?

0S/78 ERROR MESSAGE SUMMARY

Program

SET

PALS

PIP

Explanation
The handler that you want to
insert into the system head does
not reside on the system device
(SYS), or does not have a .HN
extension,

Page 0 exceeded -- same as PE
except with reference to page 0.

If any attempt is made to zero the
system device directory, this
message occurs. Responding with Y
causes the directory to be zeroed;

any other character prevents
destruction of the system
directory.



APPENDIX H

0S/78 MULTIFUNCTION OPERATION

DECstation 78 series systems can perform multifunction operations;
that is, these systems can run two tasks simultaneously. ©One task is
the normal 0S/78 job stream, that runs in the first 12K of memory.
The second task (the symbiont) runs in the upper 4K of memory (field
3). The symbiont is an interrupt-driven task that you write in PALS8
assembly language. 0S/78 and the symbiont share a common floppy disk
and line printer.

BASIC, FORTRAN and PAL8 programs can be compiled, but only BASIC and
PAL8 programs can run while a symbiont is active. You cannot run
FORTRAN programs because the FORTRAN run time system performs
interrupt-driven 1/0, which would interfere with symbiont operation.

A demonstration symbiont, called spoolr comes with 0S/78. You can use

the SPOOLR to queue and print listings on the line printer while you
do other 0S/78 work at the terminal.

H.l1 SYMBIONT COMMANDS
08/78 commands that control symbiont operation are as follows:
REQEST symbiont-name
This command automatically sets memory for 0S/78 to 12K (MEM
2) and starts up the named symbiont. The default extension
for a symbiont save image is .SM; if .SM is not found, the
auxiliary default extension is .SV.
CANCEL
This command cancels the <currently running symbiont and
returns 0S/78 to operation in 16K memory.

CAUTION

Do not use the MEM command while a symbiont is
running.



0S/78 MULTIFUNCTION OPERATION

H.2 SPOOLER COMMANDS

Type the following command to start SPOOLR.

«REQ SFOOLR

This command starts the spooler.

You can use the following commands once the SPOOLR program is running.

.QUEue filename list, .../options,...

Enter the specified lists of files for printing on the 1line
printer. Options for the QUEUE command are:

/L Lists contents of queue and prints version number
of QUEUE and SPOOLR

/C:n Specifies the number (n) of copies to be printed
(in octal)

/N A block letter header will not be added to the
files queued

/2 Prints two pages of block 1letter header rather
than one.

H.3 CUSP CODE CONVENTION

You should observe the following conventions when writing 0S/78
programs if you want to run them while a symbiont is running.

1.

If the program loads into page 0 of field 0, then it must
contain the following coade:

X1
CIF 30
JHMFE -

Also, locations 0, 1, and 2 must not be used as scratch or as
data.

The program must not use page 0 of field 0 as a buffer or
data area. However, you may swap the 0S/8 command decoder in
this area.

The program must not turn interrupts on or off.

The program must not modify the software memory size.

The program must not use field 3.



0S/78 MULTIFUNCTION OPERATION

H.4 WRITING A SYMBIONT

To write your own symbiont, you must know the PAL8 assembly language
and the PDP-8 architecture. You must observe the following
conventions when you write a symbiont.

1. The symbiont runs only in field 3.

2. The symbiont must turn on interrupts and must disable
keyboard interrupts (KIE with AC=1).

3. The CANCEL command branches to the symbiont at location
30003.

4., The symbiont will receive interrupts at 1location 30001.
After saving the AC, Link, etc., the symbiont should pick up
location 0 in field 0 and save it in location 0 of field 3.






APPENDIX I

FULL WORD COMMAND SWITCHES

0S/78 allows you to enter complete words in place of most of the
standard single-character command options. For example, this command

.DIR/BRIEF
is the same as
.DIR/F

This appendix lists the switch options and the full word equivalents
that you can use in 0S/78 commands. Keep in mind the following rules
and features.

e The standard single-character slash options remain legal and
are the only single-character switches you should attempt to
use in a command.

e Only the first six characters of a full word are significant.

e Every character in a full word switch must be legal. For
example, /QUIEX 1is an 1illegal switch and will produce the
message UNKNOWN SWITCH.

e You may abbreviate any switch option to the number of
characters (at least two) necessary to determine the switch
uniquely for the command in question. For example, in the
DIRECT command, /EXT is a valid abbreviation for the /EXTENDED
switch. /EX, however, is not valid because the switch /EXCEPT
also begins with these two characters.

e If you fail to type enough characters to identify a switch
uniquely, you will receive an AMBIGUOUS SWITCH message.

e You may still enclose single-character switches in
parentheses. (ABC) in a command line means the same as A/B/C.
However, you may not enter full word switches in this manner.

@ :n is the same as the standard =n and may optionally follow
any full word switch. Thus /IMAGE:24 is the same as /I=24.



FULL WORD COMMAND SWITCHES

Single-

Command Character Switch Full Word Switch
COMPARE /B /BLANKS

/C /NOCOMMENTS

/S /NO SPACES

/T /TABS

/X /NOPRINTCOMMENTS
COMPILE /G /GO
(see PAL and BASIC) /N /NOISN

/Q . /OPTIMIZE
COPY /C /CURRENT

/D /NOCOPY

/F /FAILSAFE

/N /NOPREDELETE

/0 /OTHER

/Q /QUERY

/R /RENAME

/T /TODAY

/U /INDEPENDENTLY

/v /EXCEPT
CREATE /B /SPACES
CREF JE KEEP

/M MAMMOTH

/P NOLIST

/U NOSYNTAB

/X NOLITERALS
DELETE /C /CURRENT

/0 /OTHER

/Q /QUERY

/T /TODAY

/U /INDEPENDENTLY

VA% /EXCEPT
DIRECT /B /BLOCKS

/C /CURRENT

/E /EXTENDED

/F /FAST

/M /EMPTIES

/0 /OTHER

/R /REMAINDER

/U /INDEPENDENTLY

Va'% /EXCEPT

=n /COLUMNS: n
DUPLICATE /M /NOCOPY

/N /NOMATCH

/P /PAUSE

/R /READYCNLY
EDIT /B /SPACES

/D /DELETE



Command

FORMAT RLO1

LIST

LOAD

MAP

PAL

QUEUE

RENAME

SQUISH

SUBMIT

TYPE

FULL WORD COMMAND SWITCHES

Single-

Character Switch

/0
/1
/P

/C
/0
/Q
/U
/v

/G
/I
/S

/S
/T

Full Word Switch

/ZERO
/ONE
/PAUSE

/CURRENT
/OTHER

/QUERY
/INDEPENDENTLY
/EXCEPT

/GO
/IMAGE
/MULTIPLE

/MULTIPLE
/INVERT

/SHIFT

/CREF

/NOLINKS
/NOFILIL

/GO
/NONPAGINATED
/NOCONDITIONALS
/LOAD

/NOLIST

/NOORIG
/NOSYMTAB
/NOREMEMBERLITERALS

/COPIES:n
/LIST
/NOH

/CURRENT
/OTHER

/QUERY

/TODAY
/INDEPENDENTLY
/EXCEPT
/VERSION

/OK

/NONFATAL
/HUSH
/QUIET
/TERMINAL
/UNATTENDED
/VERSION

/CURRENT
/OTHER

/QUERY

/TODAY
/INDEPENDENTLY
/EXCEPT






APPENDIX J

DECstation Hardware Configuration Summary

MODEL CPU
78/40 VT78 (16K)
78/50 VT78 (16K)
78/60 VT78 (16K)
78/70 VvT78 (16K)
88/50 8A205 (32K)
88/70 8A205 (32K)
88/80 8A205 (32K)
88/90 8A205 (32K)
88/92 8A425 (32K)
88/97 8A425 (64K)
* Can be connected
equivalent.

Console

VT78
VT78
vT78
VT78
vT100
VT100

VT100

VT100
VT100

VT100

Terminal

or

or

or

or

or

or

LA36

LA36

LA36

LA36

LA36

LA36

to LA34/38,

Disk

LA36,

Systen

RX01
RX02
RX01
RX02
RX02
RX02

RX02
RLO1

RLO1
RLO1

RLO1

LA120,

Line Printer Serial 1/0
(optional) " Ports¥*
LA78 or LQP78 2
LA78 or LQP78 2
LA78 or LQP78 2
LA78 or LQP78 2

LA180 or LQP78
LA180

LA180

LA180
LA180

LA180

vT52, VT100 or

2 (optional)
2 (optional)

2 (optional)

2 (optional)
2 (optional)

2 (optional)






GLOSSARY

GLOSSARY

ABSOLUTE ADDRESS
A number that is permanently assigned as the address of a memory
storage location.

ACCESS TIME
The interval between the instant at which a data transfer is
requested and the instant at which the data actually starts
transferring.

ACCUMULATOR
The register in which the hardware arithmetic operations are
performed (abbreviated AC).

ADDRESS
1. A name or a number which identifies a 1location 1in memory,
either within a field (l2-bits wide) or within all available
memory (15-bits wide with left-most bit 0).

2. The part of an instruction that specifies the location of the
operand of that instruction.

ALGORITHM
A prescribed sequence of well-defined rules or processes for the
solution of a problem.

ALPHANUMERIC
Pertaining to the character set that contains only letters and
numbers.

ARGUMENT
A variable or constant which is given in the call of a subroutine
as information to it; the independent variables of a function;
the known reference factor necessary to find an item in a table
or array (that is, the index).

ARRAY
An ordered set of data values. An n-dimensional array is a table
having n dimensions.

ASCII
American Standard Code for Information Interchange. Established
by American Standards Association to standardize a binary code
for printing and control characters.

ASSEMBLE
To translate from a source program to a binary program by
substituting binary operation codes for mnemonic operation codes
and absolute or relocatable addresses for symbolic addresses.
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GLOSSARY

ASSEMBLER
A program which translates assembly language instructions into
machine 1language and assigns memory locations for variables and
constants.

ASSEMBLY LANGUAGE
A symbolic 1language that translates directly into machine

language instructions. Usually there is a one to-one relation
between assembly 1language instructions and machine language
instructions.

AUTO-INDEXING
A property of the autoindex registers (locations 0010 through
0017. When one of these locations is addressed indirectly, the
contents of that location are incremented by one, rewritten into
that same location and then used as the effective address of the
current instruction.

AUXILIARY STORAGE
Storage that supplements memory such as a diskettes and disk
packs.

BASIC
A high~level easy to learn programming language for arithmetic
and string computations Developed by Dartmouth College.

BATCH PROCESSING
A method of using 0S/78 with no operator interaction.

BINARY
Pertaining to the number system with a base (or radix) of two.
In this system numbers are represented by strings of 1's and 0's.

BINARY CODE

A code that makes use of two distinct values: 0 and 1.
BIT
Contraction of "Binary digit", a bit 1is the smallest unit of
information in the binary system of notation.
BIT MAP
A method of keeping track of used and unused entities by
assigning one bit in a table to each entity.
BLOCK
A set of consecutive machine words, characters or digits handled
as a unit, particularly with reference to input and output; an
0S/78 block is 400 octal contiguous words (two memory pages).
BOOTSTRAP
A program of instructions that are executed when the START
pushbutton is pressed or you use the BOOT command. The purpose
of a bootstrap is to load and start the 0S/78 Monitor.
BREAKPOINT
A location in a program at which that program's execution may be
suspended, so that partial results can be examined via ODT.
BUFFER

An area that is usually used for temporary storage. Buffers are
often used to hold data being passed between processes or devices
which operate at different speeds or different times.
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BUG
A mistake in the design or implementation of a program resulting
in erroneous results.

BYTE _
A group of binary digits usually operated upon as a unit,
especially one of six bits.

CALL

To transfer control to a specified routine; to invoke a system
command.

CALLING SEQUENCE
A specified arrangement of instructions and data necessary to
pass parameters and control to a given subroutine.

CARTRIDGE DISK PACK
A removable data storage medium consisting of a thin disk coated
with a magnetic recording material and enclosed in a two-piece
protective cover.

CCL (CONCISE COMMAND LANGUAGE)
A system program that simplifies the entry of 0S/78 commands by
calling the selected system program and decoding its command
string.

CHAINING
A program technique which involves dividing a program into
sections with each section terminated by a call to. the next
section. :

CHARACTER
A single letter, number or symbol (printing or non-printing) used
to represent information.

CLEAR
To erase or reset the contents of a memory location or hardware
register.,

CLOCK
A hardware device that generates periodic program interrupts when
enabled.

COMPILE

To translate a source program written in a high-level language,
such as BASIC or FORTRAN, into a binary-coded program. In
addition to translating the source language, appropriate
subroutines may be selected from a subroutine library and output
in binary code along with the main program.

COMPILER
A program which compiles entire high-level language source
programs into binary coded programs.

CONCATENATION
The adjacent joining of two strings of characters to produce a
longer string.

CODE
To write instructions for a computer using symbols meaningful to
the computer or to an assembler, compiler, or other language
processor.
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COMMAND
A directive from the user to the system entered from the keyboard

or a BATCH input file.

COMMAND DECODER
A part of 0S/78 that interprets file and option specification
strings typed by the user.

CONDITIONAL ASSEMBLY
The processes of translating specific sections of an assembly
language program into machine code only if certain conditions
have been met during the assembly process.

CONFIGURATION
A particular selection of computer, peripherals and interfacing
equipment that are to function together.

CONSTANT
Numeric data used but not changed by a program.

CONTROL
Memory address at which the next instruction will be executed.
When "control is passed" to a location, the instruction contained
in that location will be the next one to be executed.

CONVERSATIONAL PROGRAM
A program which interacts dynamically with on-line users, that
is, an interactive program.

COUNTER
A variable or memory location used to control the number of
iterations of a program loop.

CPU
Central Processing Unit, the portion of a computer that executes
most instructions.
CRASH
Fail Totally. When a system crashes, it will not function at all
and must be restarted.
CRC
Cycle Redundancy Check. An error detection technique used for
detecting incorrectly read bits in file-structured devices.
CREATE

To open, write, and close a file for the first time.

CROSS REFERENCE PROGRAM (CREF)
A program that generates a sequence-numbered listing file and a
table that contains line numbers of all referenced user-defined
symbols and literals and their usage.

CYCLE TIME
A basic unit of time in a computer, usually egqual to the memory
read time plus memory write time. Computer instructions usually
execute in multiples of the cycle time.

DATA
A general term used to denote any oOf all computer-represented
facts, numbers, letters and symbols.

DEBUG
To detect, locate, and correct mistakes in a program.
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DEFAULT
A parameter that is assumed by the system when none is explicitly

specified. :

DELIMITER
A character that separates and organizes elements of data,

particularly the symbols of a programming language.

DEVICE
A peripheral hardwre I/O unit and/or a removable date volume

mounted on it.

DEVICE CODES
Numbers assigned to each device in the system, used in the
computer instructions for those devices.

DEVICE DRIVERS
See Device Handlers.

DEVICE HANDLERS
Routines that perform I/O for specific devices 1in a standard
format. These routines also handle error recovery and provide
device independence.

DEVICE INDEPENDENCE
The ability of a computer system to divert the input or output of
an executing program from one device to another, either
automatically 1f the specified device is out of order, or by a
xeyboard command to the Monitor.

DIAGNOSTIC
Pertaining to the detection and isolation of hardware
malfunctions.

DIGITAL
Representation of information by discrete units.

DIRECT ACCESS
Same as Random Access.

DIRECT ADDRESS
A number that specifies the location of an instruction operand.

DIRECTORY
A reserved storage area on a mass storage device that describes
the 1layout o©of the data on that device in terms of file names,
length, location, and creation date.

DISKETTE
A removable data volume, consisting of a thin disk coated with a
magnetic data-storage material. Also called a floppy disk.

DISK PACK
See cartridge disk pack.

DUMMY ARGUMENTS
Symbolic names used only as placeholders for other actual
arguments that will be uniformly substituted for them at a later
time. Used within programming language function definitions to
represent the independent (supplied) variables.

ECHO

The displaying by the terminal of <characters typed on the
keyboard.
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EDITOR
A program which interacts with the programmer or typist to enter
new programs into the computer and edit them as well as modify
existing programs.

EFFECTIVE ADDRESS
The address actually used to fetch an instruction operand, that
is, the specified address modified by indexing or indirect
addressing rules.

ENTRY POINT
A point in a subroutine to which control is transferred when the
subroutine is called.

ERROR MESSAGE
A message from computer system to programmer that reports a
hardware malfunction or an incorrect format or operation detected
by software.

EXECUTE
To cause the computer to carry out an instruction; to run a
program on the computer.

FIELD
1. A division of memory containing 4096 decimal (numbered 0-7777
octal) storage cells (locations).

2. An element of a format specification, particularly of a
record.

FILE
A contiguous block of characters or computer words, particularly
where stored on a mass storage device and entered in the device's
directory.

FILE NAME
A name of one to six alphanumeric character:s chosen by the user
to identify a file.

FILE NAME EXTENSION
Two alphanumeric characters chosen by the programmer Or provided
by 05/78 to describe the format of information in the file.

FILE-STRUCTURED DEVICE
A device on which files may be stored; also contains a file
directory.

FIXED POINT
A format in which one or more computer words (two in the case of
0S/8 FORTRAN integers), represent a number with a fixed binary
point.

FLAG
A variable or register used to record the status of a program OFr
device. 1In the latter case it is sometimes called a device flag.

FLOATING POINT
A format in which one or more computer words (three in the case
of 0S/8 FORTRAN Real and 0S/8 BASIC numbers) represent a number
with a variable binary point, particularly when there is an
exponent part and a mantissa part.

FLOPPY DISK
See diskette.
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FORMAT
1. A description of a set of valid sequences of language or data
elements; syntax.

2., A FORTRAN statement which specifies the arrangement of
characters to be used to represent a piece of data.

FORTRAN
A high-level language developed for the scientific community, it

stands for FORmula TRANslation.

GARBAGE
Undefined or random data or instructions.

HARD COPY
Computer output in the form of printing on paper and generally in
readable form such as listings or other documents.

HEAD
A hardware component that reads, records, or erases data on a
file-structured device.

HIGH-LEVEL LANGUAGE
A language in which single statements typically result in more
than one machine language instruction, for example, BASIC,
FORTRAN.

INDIRECT ADDRESS
An address in a computer instruction which indicates a location
in memory where the address of the referenced operand 1is to be
found.

INHIBIT
To prevent, suppress or disallow.

INITIALIZATION CODE
Code which sets counters, switches, and addresses to zero or
other starting values at the beginning of or at prescribed points
in a computer routine.

INPUT BUFFER
A section of memory used for storage of input data.

INPUT
The process of transferring data to memory from a mass storage
device or from other peripheral devices into the AC.

INSTRUCTION
One unit of machine language, usually corresponding to one line
of assembly language, which tells the computer what elementary
operations to do next.

I/0
Input-output. Refers to transfers of data between memory and
peripheral devices.

ITERATION
Repetition of a group (loop) of instructions.

INTERACTIVE

Referring to a mode of using a computer system in which the
computer and the user communicate via a computer terminal.

Glossary-7



GLOSSARY

INTERRUPT
A hardware facility that executes an effective JMS to location 0
of field 0 upon any of a particular set of external (peripheral)
conditions. The processor state is saved so that the interrupted
program can be continued following any desired interrupt-level
processing.

INTERRUPT DRIVEN
Pertaining to software that uses the interrupt facility of the
computer to handle I/O and respond to user requests.

JOB
A unit of code which solves a problem; a program or sequence of
programs.

JUMP
A departure from the consecutive sequence of executing
instructions. Control is passed to some location in memory which
is specified by the jump instruction.

K
Two to the tenth power (1024 in decimal notation). For example,
a 4K memory has 4096 words.

KEYBOARD
On a typing device, the array of buttons which causes <character
codes for letters, numbers, and symbols to be generated when
pressed.

LABEL
One or more characters used to identify a source language
statement on line or label.

LATENCY

On rotating storage devices, the delay between the instant the
device is notified that a transfer is coming and the instant the
device is ready to perform the transfer.

LEAST SIGNIFICANT DIGIT
The rightmost digit.

LIBRARY
A collection of standard routines which can be incorporated into
other programs.

LINE
A string of characters terminated with a line feed, vertical tab,
or form feed character (and usually also a carriage return). The
terminator belongs to the line that it terminates.

LINE NUMBER
1. In source languages such as BASIC and FORTRAN, a number which
begins a line for purposes of identification. A numeric
label.

2. In editors and listings, the number of the line beginning at
the first line of the program and counting each line.

3. An automatically-generated indirect address for an off-page
reference (PALS8).
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LINK
1. A one-bit register that is complemented when overflow occurs

in the accumulator.

2. An address pointer to the next element of a list or next block
of a file.

3. A PALS8 assembler-created indirect address.

LINKAGE
Code that connects two separately coded routines and passes
values and/or control between them, particularly when the
routines occupy separate fields.

LIST
To output out a listing on the terminal or 1line printer. The
listing of a source program is a sequential copy of statements or
instructions in the program. Also, a table of data in a program.

LITERAL
A constant that defines itself by requesting the assembler to
reserve storage for it, even though no storage location is
explicitly specified in the source prgram.

LOAD
To move data into a hardware register or into memory.

LOADER
A program which takes information in binary format and copies it
into memory. An absolute loader loads binary information that
has been prepared for the absolute addresses of memory. A
relocatable or linking loader loads binary information specified
in relative addresses by assigning an absolute address to every
relative address.

LOCATION
A numbered or named cell in memory where a word of data or an
instruction or address may be stored.

LOOP
A sequence of instructions that is executed repeatedly until a
terminating condition occurs. Also, used as a verb meaning to
execute this sequence of instructions while waiting for the
ending condition.

MACHINE LANGUAGE
The language, particular to each kind of computer, that those
computers understand. It is a binary code which contains an
operation code to tell the computer what to do and an address to
tell the computer what data to perform the operation on.

MAP
A diagram representing memory locations and outlining which
locations are used by which programs.

MASK
A combination of bits that is used to clear or accept selected
portions of any word, character or register while retaining or
ignoring other parts. Also, to clear these selected locations
with a mask.

MASK STORAGE
Devices such as a diskette and disk pack that stores large

amounts of data readily accessible to the central processing
unit.
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MATRIX
A rectangular array of elements. A two-dimensional table can be

considered a matrix.

MEMORY
The main storage in a computer from which instructions must be
fetched and executed. Consists of a sequence of

consecutively-numbered cells storing one word each.

MEMORY IMAGE FILE
An executable binary code program file created by the system
command SAVE from the current contents of memory.

MEMORY MAP
A diagram or table showing specific memory requirements of one or
more programs.

MEMORY REFERENCE INSTRUCTION
A computer instruction that accesses the computer memory during
its execution, as opposed to a register instruction which only
accesses registers in the CPU and I/0 instructions which are
commands to peripheral devices.

MNEMONIC
A symbolic representation of an operation code or address (for
example, X for unknown variable, JMP for jump instruction).

MODE

A state or method of system or program operation.
MODULE

A routine that handles a particular function.
MONITOR

The collection of routines which schedules resources, I/0, system
programs, and user programs, and obeys keyboard commands.

MONITOR SYSTEM
Editors, assemblers, compilers, loaders, interpreters, data
management programs and other utility programs all automated for
the user by a monitor.

MOST SIGNIFICANT DIGIT
The leftmost digit.

NESTING
The inclusion of one program language construction inside
another.

NON-DIRECTORY DEVICE
A device such as a terminal or a line printer that cannot store
or retrieve files.

NO-OP
Contraction of No Operation, an instruction that specifically
causes the computer to delay for one instruction time, and then
to get the next instruction.

OBJECT CODE
The result after assembling or compiling source code.

OCTAL
The number system with a base, or radix, of eight.
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ODT
Octal Debugging Technique, an interactive program for finding and
correcting bugs in programs in which the user communicates in
octal notation.

OFF-LINE
Pertaining to equipment, devices or events which are not wunder
direct control of the computer.

ONE'S COMPLEMENT
A number formed by settng each bit in an input number to the
other bit: 1l's become 0's and 0's become 1's. .

OP~CODE
The part of a machine language instruction that identifies the

operation that the CPU will be required to perform.

OPERAND
The data to be used when an instruction is executed.

OPERATING SYSTEM
See MONITOR SYSTEM

OPERATOR
That symbol or code which indicates an action or operation to be
performed (e.g., + or TAD).

ORIGIN
The absolute address of the beginning of a section of code.

OouTPUT
The process of transferring data from memory to a mass storage
device or to a listing device such as a line printer.

OVERFLOW
A condition that occurs when a mathematical operation vyields a
result whose magnitude is larger than the program or system is
capable of handling.

PACK
To conserve storage requirements by combining data.

PAGE
A 128 (decimal) word section of memory, beginning at an address
which is a multiple of 200 (octal). There are 40 (octal) pages
in a field, numbered 0-37 (octal).

PAL

The name of the 0S/78 system's assembly language.

PARITY BIT
A bit that indicates whether the total number of Dbinary one
digits in a piece of data is even or odd.

PARITY CHECK
A check that tests whether the sum of all the bits in an entity
is odd or even.

PASS
One complete reading of a set of input data. An assembler
usually reguires two passes over a source program in order to
translate it into binary code.

Glossary-11



GLOSSARY

PATCH
To modify a routine in an expedient way, usually by modifying the

memory image rather than reassembling it.

PERIPHERAL
In a data processing system, any device distinct from the CPU,
which provides the computer system with outside communication.

POINTER
A location containing the address of another word in memory.

PRINTOUT
A loose term referring to almost anything printed by a computer
peripheral device; any computer-generated hard copy.

PROGRAM
A unit of instruction and routines necessary to solve a problem.

PROGRAM COUNTER
A register in the CPU that holds the address of the next
instruction to be executed.

PROGRAMMABLE
Can be controlled by instructions in a program.

PROMPTING CHARACTER
A character that is displayed on the console terminal and cues
the user to perform some action.

PSEUDO-0OP
Contraction of "Pseudo Operation”, an assembly language directive
which does not directly translate into machine code but gives
directions to the assembler on how to assemble the code that
follows.

RADIX
The base of a number system, the number of digit symbols required
by a number system. The decimal number system is radix 10.

RANDOM ACCESS
Pertaining to a storage device where data or blocks of data can
be read without regard to their physical order (for example,
diskette).

READ
To transfer information from a peripheral device into memory or a
register in the CPU.

RECORD
A collection of related items of data treated as a unit, such as
a line of source code, or a person's name, address, and telephone
number.

REDUNDANCY
In any data, that portion of the total characters or bits that
can be eliminated without any loss of information.

REGISTER
A device usually made of semiconductor components that is capable
of storing a specified amount of data, frequently one word.

RELATIVE ADDRESS

The number that specifies the difference between the actual
address and the base address.
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RELOCATE
To move a routine from one portion of storage to another and to
adjust the necessary address references so that the routine can
be executed in the new location.

RESTART
To resume execution of a program.

RETURN
To pass control back te a calling program at a point following
the call when a subroutine has completed its execution.

1. The set of instructions at the end of a subroutine that
permits control to return to the proper point in the main
program.

2. The point in the main program to which control is returned.
3. The name of a key on the terminal.
RING-BUFFER

A storage area for data accessed on a first-in, first-out basis
whose area is reused circularly.

ROUTINE
A set of instructions arranged in proper seguence to cause the
computer to perform a desired task.

RUN
1. A single continuous execution of a program.
2. To perform that execution.

RUN TIME

The time during which a program is executed.

SCRATCH PAD MEMORY
Any memory or registers used for temporary storage of partial
results.

SECTOR
The smallest unit of physical storage on a file-structured
device.

SEGMENT
To divide information into segments or to store portions of
information program on a mass storage device to be brought into
memory as needed.

SERIAL ACCESS
Pertaining to tne sequential or consecutive transmission of data
to or from memory or a peripheral device.

SERIAL TRANSMISSION
A method of information transfer in which the bits composing the
character are sent sequentially on a single path.

SERVICE ROUTINE
A program used for general support of the user; I/0 routines,
diagnostics, and other utility routines.

SHIFT

A movement of bits to the left or right, usually performed in the
accumulator.
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SIMULATE '
To represent the function of a device, system or program with

another device, system or program.

SOFTWARE
The executable instructions used in a computer system.

SOURCE LANGUAGE
Any programming language used by the programmer to write a
program before it is translated into machine code.

SOURCE PROGRAM
The computer program written in the source language.

SPOOLING
The technique by which output to slow devices 1is placed 1nto
temporary files on mass storage devices to await transmission.
This allows more efficient use of the system since programs using
low speed devices can run to completion quickly and make room for
others.

STATEMENT
An expression or instruction in a source language.

STORAGE
A general term for any device capable of retaining information.

STORE
To enter data into a storage device, especially memory.

STRING
A seqguence of characters.

SUBROUTINE
A section of code, usually performing one task, that may be
called from various points of a main program.

SUBSCRIPT
A value used to specify a particular item in an array.

SYMBIONT
A program (or task) that can run simultaneously and cooperatively
with the 0S/78 system. Thig 1is a feature of DEC station 78

series systems (see Appendix H).

SYMBOLIC ADDRESS
Alphanumeric characters used to represent a storage location in
the context of a particular program. It must be translated to an
absolute address by the assembler.

SYMBOL TABLE
A memory storage area or a listing that contains all detrined
symbols and the binary value associated with each one. Mnemonic
operators, labels, and user defined symbols are all placed in the

symbol table.’ (Mnemonic operators stay in the table
permanently.)
SYNCHRONOUS

Pertaining to «circuits or events where all changes occur
simultaneously or in definite timed intervals.

SYSTEM

A combination of software and hardware which performs specific
processing operations.
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SYSTEM DEVICE
A peripheral mass storage device on which the system software
resides. 1Its handler (SYS) is resident in the last page of field
0.

SYSTEM HEAD
The system area reserved on a file-structured device for the
0S/78 Keyboard Monitor. It resides on the system device and
contains, in addition to the Monitor, programs such as ODT and
Command Decoder.

SYSTEM SOFTWARE
DEC-supplied programs which come in the basic software packages.
These include editors, assemblers, compilers, loaders, etc.

TABLE
A collection of data sorted for ease of reference, generally a
two-dimensional array.

TEMPORARY STORAGE
Storage locations or registers reserved for intermediate results.

TERMINAL
A peripheral device in a system through which data can enter or
leave the computer, especially in a display and keyboard.

TEXT
A message or program expressed in characters.

TRACK
The set of all sectors of a file-structured device that are
accessible at each head position.

TRUNCATION
The reduction of precision by ignoring one or more of the least
significant digits without rounding off.

T™WO'S COMPLEMENT
A number used to represent the negative of a given value in many
computers. This number is formed from the given binary value by
changing all 1's to 0's and all 0's to 1's, then adding 1.

UTILITIES
Programs to perform general useful functions.

VARIABLE
A piece of data whose value changes during the execution,
assembly, or compilation of a program.

WORD

A 12-bit unit of data which may be stored in one addressable
location in memory or on a peripheral device,
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¢ FORTRAN carriage control Arithmetic statements,
character, 7-1€1 FORTRAN, 7-45
1 FORTRAN carriage control BASIC strings, 6-19
character, 7-181 Arrays,
/2 QUEUE command option, H-2 BASIC, 6-24
/8 LOAD command option, 3-43 FORTRAN, 7-33, 7-47
/9 LOAD command option, 3-43 ARROW SET command option, 3-62
/=n DIRECT command option, ASC function, 6-52
3-25 ASCII,
6-bit, 5=-37

character set, A-1
A conversion,
4 . BASIC function, 5-52
Editor append command, 4-6 '
Py ’ PALS, 5-22

flfld descriptor, 7-95 entering PAL8 text strings, 5-37
ODT command, 9-6 file format, 2-26
ABS BASIC function, 6-48 ASF function ’7 70
. _ - - ’ -
ABSLDR.SV, 3-11, 3-34, 3-44 ASIN FORTRAN function, 7-187
Absolute binary files, 3-42 ) _
L Assembling a PAL8 program, 5-5
Absolute value function, 6-48 CREF command, 3-19
. : r
Adﬁ;;;gn, rat (+), 6-17 PAL command, 3-53
; ope or ! Assembly language programs,
FORTRAN operator (+), 7-39 Command Decoder use, D-1
PAL8 operator (+), 5-18 math subroutines, B-1
Addressing indirect and page 2ero, aggembler termination, 5-39

5-29
v . _ ASSIGN,
AINT FORTRAN function, 7-106 command, 2-11, 3-2

ALOG FORTRAN function, 7-106 statement 7-58
. - ’
ALOG1¢ FORTRAN function, 7-186 ASSIGNed GOTO, 7-58

Alphanumeric literals, 7-31 Assigning logical device names,

AMAX® FORTRAN function, 7-1¢6 3-2
AMAX1 FORTRAN function, 7-1086, .

6-106 Asterisk (*),

. BASIC, 6-33
AMIN@ FORTRAN function, 7-106 double (**)
AMIN1 FORTRAN function, 7-106 BASIC O‘eéator 6-17
AMOD FORTRAN function, 7-186 FORTRANPoperatér 239
r

Ampersand (&), _ FORTRAN operator, 7-39

BASIC operator, 6-18, 6-33 prompting symbol, 2-21

PAL8 operator, 5-18 pAL8 location counter, 5-14
AND, . PAL8 special character, 5-21

BASIC function, 6-58 wild character, 2-18

PAL8 AND symbol (&), 5-18 - .
_AND. FORTRAN operator, 7-42 Atzfg% symbol indirect commands,
A“giglg‘acfezf (;>)é_21 ATAN FORTRAN function, 7-187

- relations, ATAN2 FORTRAN function, 7-187

in PAL8 comments, 5-23 ATN £ i 6-45

left (<), function, 6

Autoindex registers, 5-28

Editor command, 4-12
monitor, 2-13
PALS8 conditionals, 5-23
right (>) Editor command, 4-12 B,

Arctangent function, 6-45 Editor buffer command, 4-7
Arguments system retention of, ODT command, 9-5
2-17 /B,
Arithmetic expressions, BASIC option, 6-79
BASIC, 6-17 COMPARE option, 3-6
FORTRAN, 7-38 COMPILE command option, 6-79
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.BA file name extension,
BACKSPACE statement,
BASIC,

INDEX (Cont.)

/B (cont.)

DIRECT command option, 3-25
Editor option, 4-21

PAL8 option, 5-9

2-12
7-86

6-1,

arithmetic expressions, 6-17
auto line numbering, 6-8
calling an old program, 6-4
changing program text, 6-7
character set, 6-2

command, 3-3
command summary,
commands, 6-3

6-86

commercial arithmetic, 6-19
compilation, 3-34
constants, 6-13

control statements, 6-36

creating a new program, 6-4
deleting text, 6-7
deleting program lines, 6-12
direct record 1/0, 6-69
elements of the language,
ending a session, 6-11
erasing a program, 6-11
error messages, 6-86
execution, 3-34, 3-1¢
expression operators, 6-17
expressions, 6-17
file control, 6-62
file statements, 6-62
format control, 6-30
function summary, 6-83
functions, 6-43
interaction with BATCH, 6-80
interrupting program execution,
6-12
issuing
listing
listing
logical
merging
numeric,
constants, 6-13
field list use,
functions, 6-44
variables, 6-15
operating procedures, 6-3
overlay files, 6-80
overview, 6-1
printing format strings, 6-35
program termination, 6-41
program segmentation, 6-74
reading files, 6-65
relational expressions, 6-18
renaming a program, 6-10
resequencing a program, 6-11
running a program, 6-5
saving programs, 6-79

6-13

monitor commands, 6-55
a program, 6-5
control, 6-12
functions, 6-58

text, 6-9

6-36

BTCHAx BATCH files,

BASIC (cont.)
special print functions, 6-34
statements, 6-23
formatting, 6-22
summary, 6-81
storing a program, 6-10
string,
concatenation,
constants, 6-14
functions, 6-49
numbers, 6-20
relations, 6-22
variables, 6~15
subroutines, 6-42
subscripted variables, 6-16
user-defined functions, 6-78
using record I/0 files, 6-72
variables, 6-14
writing files, 6-65
writing programs, 6-1

6-18

BASIC.SV, 3-3
BAT device handler, 3-67
Batch,

command processing, 8-3
commands, 8-2
error messages, 8-6
input file structure, 8-4
interaction with BASIC, 6-80
introduction, 8-1
SUBMIT command, 3-72
operating restrictions, 8-8
options, 8-2
BATCH.SV, 3-74
BCOMP.SV, 3-11,, 3-34
.BI file name extension,
BITMAP.SV, 3-48
Blgnk lines in FORTRAN programs,
-25
BLOAD.SV, 3-34
BLOCK DATA statement, 7-54
.BN file name extension, 2-12
Boolean operators, PALS8, 5-18
BOOT,
command ,
button, 2-6
BOOT.SV, 3-4
Bootstrapping 0S/78,
Brackets ([]), 2-16
PAL8 special characters,
Breakpoints under ODT, 9-2
3-74
Buffer size of Editor, 4-4
BYE command, 6-11

2-12

3-4

2-6

5-22

c,
Editor change command, 4-9
FORTRAN comment indicator,
ODT command, 9~7
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/C, Commands, 0S/78 (cont.)
COMPARE option, 3-6 ASSIGN, 3-2
COPY command option, 3-14 BASIC, 3-3
DELETE command option, 3-24 BOOT, 3-4
DIRECT command option, 3-25 CANCEL, 3-5
FORTRAN Loader option, 7-1¢ COMPARE, 3-6
FRTS option, 7-16 COMPILE, 3-16, 7-4
LIST command option, 3-41 copy, 3-12
LOAD command option, 3-44 CREATE, 3-18
PAL8 option, 5-9 CREF, 3-19
RENAME command option, 3-56 DATE, 3-21
TYPE command option, 3-76 DEASSIGN, 3-22
C:n/ QUEUE command option, H-2 DELETE, 3-23
CALL statement, 7-74 DIRECT, 3-25
CANCEL command, 3-5, H-1 DUPLICATE, 3-28
CAPS$ function, 6-54 EDIT, 3-32
Caret - see circumflex EXECUTE, 3-34
ccL.sv, 3-9, 3-3, 3-4 format, 2-13
CDF instruction, 5-38, 5-43 FORMAT, 3-35
CGET subroutine, 7-107 full word switches, H-1
CHAIN, GET, 3-37
statement, 6-74 HELP, 2-22, 3-38
USR function C-10 incorrect, 2-14
Chaining PAL8 programs, C-10 LIST, 3-49
Character conversion function, LOAD, 3-42
6-52 MAP, 3-46
Character set, A-1l MEMORY, 3-5¢0
BASIC, 6-2, 6-2 opT, 3-52, 9-3
FORTRAN, 7-20 PAL, 3-53
PALS8, 5-1¢0 QUEUE, 3-54
Characters, R, 3-55
output by codes (BASIC), 6-60 RENAME, 3-56
PAL8 formatting, 5-12 REQUEST, 3-57
wild, 2-18 SAVE, 3-59
CHKEOF FORTRAN subroutine, 7-108 SET, 3-62
CHR$ function, 6-53 SQUISH, 3-7¢
CIF instruction, 5-38, 5-43 START, 3-71
Circumflex (°) ODT command, 9-4 SUBMIT, 3-72, 8-2
CLOCK FORTRAN subroutine, 7-108 summary, 2-26
CLOSE function (USR), C-8 TERMINATE, 3-75
CLOSE# statement, 6-64, 6-71 TYPE, 3-76
.CM file name extension, 2-12 ua/UB/UC, 3-78
CcoOL, ZERO, 3-79
function, 6-60 Comments,
SET command option, 3-62 BASIC, 6-26
Comma (,), FORTRAN, 7-23
BASIC, 6-34 PAL8, 5-12
FORTRAN use, 7-101 COMMON statement, 7-50
PAL8 special character, 5-21 interaction with EQUIVALENCE,
Command Decoder, 7-54
calling from USR, C-1 COMPARE command, 3-6
conventions, D-1 error messages, 3-9
calling, D~-3 option summary, 3-6
error messages, D-2 COMPILE command, 3-1@
example of use, D-6 option summary, 6-79, 7-5
option table, D-5 Computed GOTO, 7-58
special mode call, D-8 Concatenation, 6-18
tables, D-4 Conditional,
Commands, 0S/78, 2-11, 3-1 assembly operators, 5-36
argument retention 2-17 delimiters, 5-23
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Conditional (cont.)
transfer,
BASIC,
FORTRAN,
Constants,
BASIC, 6-13
FORTRAN, 7-27
exponential,
integer, 7-28
Hollerith, 7-31
logical, 7-30
octal, 7-30
CONTINUE statement,
Control character,
representation, 2-7
uparrow (") echo control,
Control statements,

BASIC, 6-36
FORTRAN, 7-56
COPY command, 3-12
option summary,
error messages,
Core Control Block,

3-71, 9-2
Correcting errors,
COS function, 6-45
COS FORTRAN subroutine,
COSH FORTRAN subroutine,
CPUT FORTRAN subroutine,
CREATE command, 3-18
Creating a PALS program,
CREF command, 3-19

error messages, 3-20

option summary, 3-19
CREFLS.TM file, 3-19
CREF.S5V, 3-19, 3-19
Cross-reference listing, 3-19,
CTRL/C, 2-7, 2-15

BASIC use, 6-12

BATCH use, 8-5

COPY use, 3-15

EDIT use, 4-3
CTRL/G, 5-24
CTRL/L, 4-3
CTRL/O, 2-7

BASIC, 6-6, 6-12

control character,

ODT use, 9-11
CTRL/Q, 2-7

BASIC use,
CTRL/S, 2-7

BASIC use,
CTRL/U, 2-7

BASIC use,

FORTRAN use,
CTRL/Z,

FORTRAN use, 7-16

with device handlers,
CURS function, 6-59

6-37
7-60

7-29

7-66

3-63

3-16
3-17
3-55, 3-59,
2-15

7-108
7-108
7-189

5-4

5-7

4-3

6-12
6-12
6-12
7-16

F-2, F-4

(Cont.)

Current location counter, 5-21
changing with PAGE, 5-33
PAL8 symbol, 5-14
PAL8, 5-21

Current page literals,

Cursor function, 6-59

5-22

b,
Editor delete command,
ODT command, 9-7
/D,
DUPLICATE command option,
Editor option, 4-21
Dash options (general-purpose),
2-16
DATS function, 6-57
Data field register,
DATA statement, 6-28,
DATE,
command, 3-21
FORTRAN subroutine,
Date,
file transfer by,
function, 6-57
DEASSIGN command,
Debugging,
function (BASIC), 6-57
in octal, 3-%2, 9-1
DECIMAL pseudo~operator, 5-36
Decimal to octal conversion,
Decimal point (.), 7-28
DECODE function (USR), C-14
DECstation System Hardware,
configuration summary, J-1
DEF statement, 6-56
Default,
file name extensions, E-1
file specifications, 2-21
DEFINE FILE statement, 7-86
DEFINE# statement, 6-~-780
DELETE,
BASIC command,
key, 2-7, 6-12,
0S/78 command,
error messages, 3-24
option summary, 3-24
Demonstration programs,
Device Control Word Table,
Device handlers, 3-67
calling, F-1
description and use, F-1
FETCH function (USR), C-4
file-structured devices,
F-4
function control word,
line printer, F-3
loading from PAL8 programs, C-4

4-9

3-30

5-30

7-54

7-169
3-14

3-22

6-55

1-1

6-7
7-16
3-23

2-10

C-15

2-23,

F-2
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Device handlers (cont.)
multiple input file
restrictions, F-5
obtaining characteristics via
USR, C-13
removal from memory,
restrictions of use,
terminals, F-5
Device names,
permanent, 2-10
reassigning, 2-10
DEVICE pseudo-operator, 5-37
Devices - see terminals also
file-structured, 2-23, F-4
FORTRAN 1I/0, 7-7
storage capacity, 2-23
using RX@1/RX@2 and RL@1K, 2-24
using VXA@, 2-25
.DI file name extension, 2-12
DIM FORTRAN function, 7-189
Diagnostic messages,
FORTRAN, 7-5
PAL8, 5-39
DIMENSION statement,
BASIC, 6-24
FORTRAN, 7-47
Direct,
assignment statements,
record 1/0, 6-69
DIRECT command, 3-25
option summary, 3-25
error messages, 3-27
DIRECT.SV, 3-27
Directory (file), 2-25
Disk pack - see RLO1K,
Diskette - see RXP1l/RX82 also
bootstrap procedure, 2-5
making backup copies, 2-8
Dismissing USR, C-13
Division,
BASIC operator (/), 6-17
FORTRAN operator (/), 7-39
PAL8 operator (%), 5-18
DO statement, 7-62, 7-64
Document,
conventions, Preface
reference, Preface
dollar sign ($),
BASIC, 6-34
Editor symbol, 4-10
ESCape key echo, 3-64
FORTRAN field descriptor, 7-98
PAL8 special symbol, 5-24
Double,
asterisk (**),
quote ("), 5-22
Double-density diskette
formatting, 3-30
DSK device handler,

Cc-14
F-3

5-16

6-17

F-4

Dummy arguments in subprograms,
7-69

DUPLICATE command,
error messages,
option summary,

3-28
3-31
3-30

E,
Editor command, 4-7
FORTRAN field descriptor,
ODT command, 9-7
/E,
CREF command option,
DIRECT command option,
FRTS option, 7-16
PAL8 option, 5-9
SUBMIT command option, 3-72,
ECHO option (SET command), 3-62
EDIT command, 3-32
BASIC, 6-7
EDIT.SV, 3-18, 3-33
Editor - (see CREATE and EDIT
commands also), 4-1
alteration commands, 4-
append (A) command, 4-6
buffer (B) command, 4-7
buffer size, 4-4
calling procedure, 4-1
change (C) command, 4-9
changing existing file, 4-2
command mode, 4-2, 4-5
command summary, 4-23
command usage, 4-13 thru 4-18
control commands, 4-3
creating a new file, 4-1
delete (D) command, 4-9
Editor,exit (E) command, 4-7
error messages, 4-21,4-22
example session, 4-18
get (G) command, 4-6
insert (1) command, 3-6
interbuffer search (J) command,
4-10
kill (K) buffer command, 4-8
list (L) command, 4-6
list buffer (V) command,
listing commands, 4-6
next (N) command, 4-8
operating modes, 4-2
option summary, 4-21
output commands, 4-7
output current buffer (E)
command, 4-7
output (P) command, 4-7
page (P) command, 4-4
quit (Q) command, 4-8
read (R) command, 4-5, 4-6
search character (5) command,
4-10

7-92

3-19
3-25

8-2

9

4-9
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Editor (cont.)

search next (F) command,

special characters, 4-11

text mode, 4-2

text searches, 4-13

yank (Y) command, 4-10
EJECT pseudo-operator, 5-34
$SEND command (BATCH), 8-3
END statement, 6-41, 7-68
END$ statement, 6-68
End-of-file,

BASIC, 6-68

FORTRAN ENDFILE statement,

PAL8, 5-37
ENTER function (USR), C-7
Exponentiation, 6-17
Equals sign (=), 2-16

BASIC, 6-21, 6-23

Editor command, 4-12

FORTRAN use, 7-45

PALS direct assignment, 5-16

PAL8 special character, 5-21
EQUIVALENCE statement, 7-52

interaction with COMMON, 7-54
.EQV. FORTRAN operator, 7-42
Error messages,

BASIC, 6-86

BATCH, 8-6

Command Decoder, D-2

COMPARE command, 3-9

COPY command, 3-17

CREF command, 3-20

DELETE command, 3-24

DIRECT command, 3-27

DUPLICATE command, 3-31

Editor, 4-21,4-22

FORMAT command, .3~36

4-10

7-87

FORTRAN Loader, 7-11
FRTS, 7-17

HELP command, 3-39
LIST command, 3-41
MAP command, 3-49
oDT, 9-8

0S/78 summary, G-1
PAL8, 5-39

SET command, 3-68

system halts, G-1
TYPE command, 3-77
ERROR function (USR), C-11
Errors, correcting keyboard, 2-15,
6-12
ESC SET command option,
ESCape key, 2-7
BATCH operation, 3-73
dollar sign ($) echo control,
3-64
Editor intrabuffer search
command, 4-10
FORTRAN use, 7-14
terminator, 2-13

3-62

ESCape sequences in BASIC, 6-76

_Exclamation point (!),

BASIC, 6-26

PAL8 operator, 5-18
EXECUTE command, 3-34
Executing PAL8 programs, 5-7
EXP function, 6-46
EXP FORTRAN function,
Exponential,

function, 6-46

operator (**), 7-39

real constant, 7-29
Expressions,

BASIC, 6-17

FORTRAN, 7-38

PAL8, 5-18
EXPUNGE pseudo-operator, 5-35
Extensions, file name 2-11, E-1
EXTERNAL statement, 7-48

7-110

F,
Editor search next command,
field descriptor, 7-91

/F,

COPY command option, 3-14
DIRECT command option, 3-25
PAL8 option, 5-9

F4.sv, 3-11, 3-34

/ff LOAD command option, 3-42

/ffnnnn, LOAD command option,

.FALSE. logical constant, 7-39

FETCH function (USR), C-4

FIELD pseudo-operator, 5-29

Fields,

BASIC numeric, 6-33
memory data and instruction,
5-30
FILE statement,
FILE# statement,

4-10

3-42

6-63
6-78

FILENAME pseudo-operator, 5-37
Files, 2-25
Files,

absolute binary, 3-42

ASCII format, 2-26

BASIC, 6-62

batch input, 3-72

changing ASCII, 4-2
closing, 6-71, C-8
creating ASCII, 4-1
deleting tentative, C-15
directory, 2-25
listing, 3-25
eliminating empty,
fixed length, 6-70
input table, D-4
memory-image,
creation, 3-59
loading and executing, 3-55,
3-71

3-70

Index-6
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Files (cont.)

names, 2-10
extensions, 2-12, E-1l
opening for record I/0, 6-70
output spooling under BATCH,
3-73
output table, D-4
permanent, C-6
postdeletion, 3-13
predeletion, 3-13
protection during transfer,
3-14
resetting BASIC, 6-67
restrictions on multiple input,
F-5
specifications,
using defaults, 2-21
wildcard input, 2-19
wildcard output, 2-19
tentative, C-7

FORTRAN (cont.)

carriage control, 7-100
compilation, 3-34, 3-10
constants, 7-27
continuation lines, 7-24
control statements, 7-56
DATA statements, 7-54
data types, 7-27, 7-27, 7-33
direct access 1/0, 7-80
error message summary, 7-5
execution, 3-34
exponential constants, 7-29
expressions, 7-38

operators, 7-39
field descriptors, 7-89
FORMAT statements, 7-88
format,

control and I1/0 lists, 7-103

specification separators,

7-101

testing for end, 6-68 FRTS, 7-15
testing for open, 6-67 error messages, 7-17
transfer by date, 3-14 grouping and group repeat
transfer command COPY, 3-12 specifications, 7-108
types, 2-25 Hollerith constants, 7-31
USR search, C-6 1/0,
variable length string, 6-69 devices, 7-7
FILEV# statement, 6-69 formatting, 7-80
FIXS$ function, 6-55 lists, 7-77
FLOAT FORTRAN function, 7-119 statements, 7-76
FNa function, 6-56 identification field, 7-25
FOR statement, 6-39 integer constants, 7-28
FORLIB.RL, 3-44, 7-19 introducticon, 7-1
FORM FEED, 5-12, 5-24 label field, 7-23
FORMAT command, 3-35 language, 7-19
error messages, 3-36 summary, 7-112
option summary, 3-35 library, 7-19
Format, functions, 7-76, 7-185
ASCII files, 2-26 subroutines, 7-105
BASIC statements, 6-22 line format, 7-25
characters, literals, 7-97
PALS8, 5-12 Loader, 7-7
control, error messages, 7-11
BASIC, 6-38 options, 7-1¢
statements, logical,
FORTRAN, 7-88 assignment, 7-46
05/78 commands, 2-13 conditionals, 7-62
Formatted I/0 (FORTRAN), 7-77 constants, 7-30
Formatting, expressions, 7-42
double density diskettes, 3-30 operators, 7-42
RLO1K disk packs, 3-35 unit numbers, 7-77
single-density diskettes, 3-30 octal constants, 7-30
FORTRAN, operating procedures, 7-4
arithmetic, program loading, 3-42
assignment statements, 7-45 real constants, 7-28
conditionals, 7-60 relational expressions, 7-41
arrays, 7-33, 7-53 relocatable binary files, 3-44
assignment statements, 7-45 runtime system (FRTS), 7-1, 7-12
auxiliary I/0 statements, 7-85 1/0 assignment, 7-12
BLOCK DATA subprograms, 7-54 scale factors, 7-99
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INDEX (Cont.)

FORTRAN (cont.)
sequential I/0, 7-89
special characters, 7-21
specification statements, 7-46
statements, 7-21
storage declaration, 7-50
subprograms, 7-69, 7-72

declaration, 7-48
user-written, 7-70

subroutines, 7-73
subscripts, 7-36
symbols, 7-26
variables, 7-31

FOTP.SV, 3-15, 3-23,

FRTS, 7-12

FRTS.SV, 3-34

-FT dash option, 2-17

.FT file name extension,

FUNCTION statement, 7-72

Functions,
BASIC, 6-43
FORTRAN, 7-105
user-defined,

3-406, 3-56

2-12

6-78

G,
Editor get command, 4-6
field descriptor, 7-93
ODT command, 9-5
/G,
BASIC option, 6-79
COMPILE command option, 6-79,
7-5
FORTRAN Loader option, 7-10
LOAD command option, 3-43, 3-45
PAL8 option, 5-9
General-purpose dash options, 2-16
GET command, 3-37
GET# statement, 6-71

Global subroutine calls, 5-22
GOSUB statement, 6-42
GOTO statement, 6-36, 7-57

H field descriptor, 7-96
/4,
PAL8 option, 5-9, 5-9

SUBMIT command option, 8-2
Handler - see device handler,
HANDLER option (SET command), 3-62
Hardware configuration summary,

J~-1
HEIGHT option (SET command),
HELP command, 2«22, 3-38

error messages, 3-39
HELP.SV, 3-38
.HN file name extension,
Hollerith constants, 7-31

3-62

2-12

I,
Editor insert command,
field descriptor, 7-99
PAL8 indirect addressing
pseudo-operator, 5-29
/1 LOAD command option, 3-43
I/0 statements,
FORTRAN, 7-76
1/0,
BASIC, 6-26
direct record (BASIC), 6-69
IDIM FORTRAN function, 7-110
IF GOTO statements, 6-37
IF statement, 7-60
IFDEF pseudo-operator,
IFIX FORTRAN function, 7-110
IFNDEF pseudo-operator, 5-36
IFNZRO pseudo-operator, 5-36

4-6

5-36

IFZERO pseudo-operator, 5-36
Indirect,

addressing, 5-29

commands (€ symbol), 2-20

INIT option (SET command), 3-62
Input file table, D-4
INPUT# statemen6-65, 6-65
Input/output options, 2-15
INQUIRE function (USR), C-13
Instruction field,
buffer, 5-30
register, 5-30
Instructions,
memory reference,
PAL8, 5-11
INT function,
BASIC, 6~47
FORTRAN, 7-110
Integer function, 6-47
INTEGER, 7-27
IOR function, 6-58
IOT microinstructions,
ISIGN FORTRAN function,
Iteration,
BASIC, 6-39
FORTRAN, 7~62

5-24

5-28
7-11¢

J Editor command, 4-10
/3 PAL8 option, 5-9

$JOB BATCH command, 3-72,
Job status word, 3-60

8-3

K Editor command, 4-8

/K PAL8 option, 5-9

KEYS$ function, 6-59,

Keyboard errors, 2-15

KT8A Memory Management Control,
5-31

6-77
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L,
Editor list command, 4-6
field descriptor, 7-94
ODT command, 9-6

-L dash option, 2-17

/L,

COMPILE command option, 7-5

PAL9 option, 5-9

QUEUE command option, H-2

SET HANDLER command option, 3-67

LA34/38, 2-6
LA36, 2-6
LAl28, 2-6
Labels, 5-11
.LD file name extension, 2-12
LEN function, 6-50
LET statement, 6-23
LINE FEED, 2-7
Editor command, 4-12
PAL8 special character, 5-24
ODT command, 9-3
Link generation and storage, 5-38
LIST command, 3-40
BASIC, 6-5
LISTNH command, 6-6
Literals,
FORTRAN, 7-97
PAL8 current page, 5-22
PAL8 storage, 5-39
LOAD command, 3-42
Loap.sv, 3-11, 3-34
Loading PAL8 programs, 5-6
Loading,
diskettes, 2-1
RL®1K disk packs, 2-3
Location counter - see current
location counter
Locking USR in memory, C-12
LOG function function, 6-47
LOGICAL statement, 7-27
Logical,
devices,
assigning names, 3-2
deassigning names, 3-22
permanent names, 2-10
expressions, 7-42
unit numbers, 7-77
LOOKUP,
function (USR), C-6
Looping,
BASIC, 6-39
FORTRAN statements, 7-64
nested (BASIC), 6-40
Lower-case characters,
conversion, 6-54
line printer use, 3-64
PAL8 restrictions, 5-11
LPT device handler, 3-67, F-3
LQP device handler, 3-67, F-3
-LS dash option, 2-17
.LS file name extension, 2-12

M command (ODT), 9-7, 9-8
/M,
CREF command option, 3-19
DIRECT command option, 3-25
DUPLICATE command option, 3-30
SUBMIT command option, 3-72
Machine instruction set, 5-24
MAP command, 3-46
option summary, 3-48
error messages, 3-49
Mathematical subroutines, B-l
MAX@ function, 7-111
MAX1 function, 7-111
MEMORY command,, 3~50
Memory,
fields, 3-50
map, 3-46, 5-8
page references, 5-38
reference instructions, 5-24
reserving with ZBLOCK, 5-33
Memory-image files,
creation, 3-59
execution, 3-71
loading, 3-37,
loading and executing, 3-55
Memory Management Control, 5-31
Microinstructions, 5-25
i1oT, 5-28
operate, 5-26
MIN@ function, 7-111
MIN1 function, 7-111
MIN12 function, 7-111
Minus (=),
BASIC, 6-17, 6-34
FORTRAN, 7-28, 7-39

pPAL8, 5-18
MOD function,, 7-111
Monitor,
issuing commands from BASIC,
6-55
period (.) prompting symbol,
2-6

-MP dash option, 2-17
.MP file name extension, 2-12
$MSG command (BATCH), 8-3
Multiplication,

FORTRAN, 7-39

PAL8, 5-18

N Editor next command, 4-8

/N,
COMPILE command option, 7-5
COPY command option, 3-13
DELETE command option, 3-24
DUPLICATE command option, 3-30
PAL8 optioin, 5-9
QUEUE command option, H-2
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/n,
FORMAT command option, 3-35
MAP command option, 3-48
NAME command, 6-10
Natural logarithm, 6-47
-NB dash option, 2-17
Nested loops, 6-44¢
NEW command, 6-4
NEXT statement, 6-39
nnnn+ and nnnn- ODT commands, 9-4
Non-system device, 2-23
.NOT. FORTRAN operator, 7-42
Number sign (#), 6-33
Numbers,
BASIC string, 6-20
PALS8, 5-13
Numeric,
constants, 6-13
fields, 6-33, 6-36
functions, 6-44
variables, 6-15

Numeric-to-string conversion, 6-54

/0,
DELETE command option, 3-24
DIRECT command option, 3-25
LIST command option, 3-41
PAL8 option, 5-9, 5-3¢
RENAME command option, 3-56
TYPE command option, 3-76
0CS$ function, 6-55
OCT function, 6-54
OCTAL,
pseudo-operator, 5-36
statemnent, 7-27
Octal constants, 7-30
3-52, 9-1
Octal Debugging Technique (0ODT),
Octal-to-decimal conversion, 6-54
ODT command, 3-52
command summary, 9-9
commands, 9-3
error messages, 9-8
illegal characters, 9-5
introduction, 9-1
programming notes, 9-8
setting breakpoints, 9-6
setting search limits, 9-7
special characters, 9-3
word searches, 9-8
OLD command, 6-4
ON GOTO statement, 6-38
ON GOSUB statement, 6-43
OPEN# statement, 6-67
Operands,
as PAL8 symbols, 5-18
PAL8, 5-12
Operate microinstructions, 5-26

(Cont.)

Operators,
PAL8 arithmetic and logical,

5-18
PAL8 conditional assembly, 5-36
OR,
BASIC function, 6-58
PAL8, 5-18

.OR. FORTRAN operator, 7-42
0s/78,
bootstrapping, 2-6
command argument retention, 2-17
Command Decoder, D-1
commands, 2-11
summary, 2-26
devices,
handlers, 3-6, F-3
permanent names,
error message summary, G-l
file names and extensions, 2-10
file-structured devices, 2-23
full word command options, I-1
hardware configurations, J-1
introduction to, 1-1
logical device names, 2-10
making software backup, 2-8
monitor commands from BASIC,
6-55
startup procedure, 2-5
system demonstration, 2-10
User Service Routine, C-1
Output file table, D-4
Overlay files (BASIC), 6-88¢

p,
Editor,
output command, 4-7
page command, 4-4
FORTRAN scale factor symbol,
7-99
/P,
CREF command option, 3-19
DUPLICATE command option, 3-38
FORMAT command option, 3-35
LOAD command option, 3-44
-PA dash option, 2-17
.PA file name extension, 2-12
Page zero addressing, 5-29
PAGE,
pseudo-operator, 5-33
SET command option, 3-62
PAL command, 3-53
PAL8, 3-34, 3-53
assembly, 3-10, 5-5
chaining programs, C-10
character set, 5-10
restrictions, 5-11
command string examples, 5-2
comments, 5-12
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PAL8 (cont.) Percent (%), 5-18
conditional, Period (.),
assembly operators, 5-36 BASIC, 6-34
expressions, 5-23 Editor current line symbol, 4-11
cross-reference listing, 5-7 monitor prompting symbol, 2-6
current location counter, 5-14 PAL8 special character, 5-21
current page literals, 5-22 Permanent file lookup, C-6
diagnostic messages, 5-39 Permanent symbols, 5-14
direct assignment statements, PIP.SV, 3-70
5-16 Plus sign (+),
error messages, 5-10 BASIC operator, 6-17
expressions, 5-18 FORTRAN, 7-28
file extensions, 5-1 carriage control character,
FORM FEED character, 5-12 7-161
formatting characters, 5-12 operator, 7-39
instructions, 5-11 PAL8 operator, 5-18
introduction to, 5-1 PMTS$ function, 6-60
label, 5-11 PNT function, 6-31, 6-68, 6-76
link generation and storage, POS function, 6-51
5-38 Postdeletion of files, 3-13
listing control, 5-34 Predeletion of files, 3-13
literals, 5-39 Print head position function,
loading and saving a program, 6-60
5-6 PRINT statement, 6-29
math subroutines, B-1l PRINT# statement, 6-65
memory map, 5-8 PRINT USING statement, 6-32
numbers, 5-13 Program chaining, C-10
of f-page references, 5-38 Prompt function, 6-60
operands, 5-12 Pseudo-operators,
option summary, 5-9 DECIMAL, 5-36
page zero addressing DEVICE, 5-37
pseudo-operator, 5-29 EXPUNGE, 5-35
permanent symbols, 5-14 EJECT,. 5-34
program, FIELD, 5-29
execution, 3-37 FILENAME, 5-37
loading, 3-42 IFDEF, 5-36
pseudo-operators, 5-29 IFNDEF, 5-36
radix control, 5-36 IFNZRO, 5-36
special characters, 5-21 IFZERO, 5-36
statements, 5-11, 5-13 OCTAL, 5-36
symbol table, 5-16 PAGE, 5-33
alteration, 5-35 PAL8B, 5-29
symbolic instructions, 5-17 PAUSE, 5-37
symbolic operands, 5-18 RELOC, 5-34
symbols, 5-13 TEXT, 5-36
TAB character, 5-12 XLIST, 5~34
text strings, 5-37 ZBLOCK, 5-33
user-defined symbols, 5-14 PUT§ statement, 6-71

using Command Decoder, D-1
Parentheses ( () ), 2-16

FORTRAN, 7-44 Q,

PAL8, 5-22 Editor quit command, 4-8
Patching a memory-image (SAVE) /Q

file, 3-43 COMPILE command option, 7-5
PAUSE, COPY command option, 3-15

pseudo-operator, 5-37 DELETE command option, 3-24

SET command option, 3-62 LIST command option, 3-41

statement, 7-67 SUBMIT command option, 3-72, 8-«
PDP-8 instruction set, 5-24 TYPE command option, 3-76
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Question mark (?) wild character,
2-18

QUEUE command,

Quote ("),
double - PAL8 special character,
5-22

3-54, H-2

R,
Editor read command, 4-5, 4-6
monitor command, 3-55

/R,
DIRECT command option, 3-25
DUPLICATE command option, 3-30
MAP command option, 3-48

.RA file name extension, 2-12

Radix control, 5-36

RALF.SV, 3-11

Random number function, 6-48

READ statement, 6-28, 7-80
READONLY option (SET command),
3-62

Real constants, 7-28
REAL statement, 7-27
Reassigning device names, 2-11
Record,
field definition, 6-70
size statement, 6-69
Reference Documents, Preface
Relational,
expressions,
BASIC, 6-18
FORTRAN, 7-41
operators,
BASIC strings, 6-22
RELOC pseudo-operator, 5-34
Relocatable binary files, 3-44

REM statement, 6-26
RENAME command, 3-56
RENAME command option summary,
3-56
REQUEST command, 3-57,
RESEQ program, 6-11
RESET function (USR),
Resetting BASIC files,
RESTORE statement, 6-28,
RETURN key, 2-7
BASIC, 6-12
ODT command, 9-3
PAL8 special character, 5-24
RETURN statement, 6-42, 7-75
REWIND statement, 7-87
.RL file name extension,
RLOL1K disk pack,
bootstrap procedure,
formatting, 3-35
making backup copies, 2-8
storage capacity, 2-23
use, 2-24
RLFMT.SV, 3-36

H-1, H-2

C-14

6-67
6-67

2-12

2-5

RLxx device handler, 3-67, F-4
RND function, 6-48
Rounding in BASIC,
RUN command, 6-5
RXB1/RX02,
duplicating diskettes,
storage capacity, 2-23
use, 2-24
RXAx device handler,
RXCOPY.SV, 3-30

6-21

3-28

3-68, F-4

S Editor search character command,
4-10
/S,
BASIC opticn, 6-79
COMPARE option, 3-6
COMPILE command option, 6-79
DUPLICATE command option, 3-30
FORTRAN Loader option, 7-10
LOAD command option, 3-42,
MAP command option, 3-48
PAL8 option, 5-9
SAVE command, 3-59
BASIC, 6-10
Saving,
PAL8 programs, 5-6
BASIC programs, 6-79
SCOPE option (SET command),
SCRATCH command, 6-11
SEGS$ function, 6-52
Semicolon (;) ODT command,
Semiconditional transfer,
SEQUENCE command, 6-8
SET command, 3-62
error messages,
options, 3-62
Setting terminal characteristics,
2-5
SGN function 6-48,
SIGN FORTRAN function,
SIN,
BASIC, 6-45
FORTRAN, 7-111
Single-density diskette
formatting, 3-30
SINH FORTRAN function,
Six-bit ASCII, 5-37
Slash (/), 2-16
BASIC operator, 6-~17
BATCH command, 8-3
Editor symbol, 4-12
FORTRAN operator, 7-39
FORTRAN use, 7-101
ODT command, 9-3
PAL8 comments, 5-12
SLUx device handler, 3-68,
Source file comparison, 3-6

3-44

3-62

9-4
6-38

3-68

7-111

7-112

F-5
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Space character, .SV extension, 2-12, 3-59
'ORTRAN carriage control, 7-101 Symbiont operation,
PAL8 operator, 5-18 CANCEL command, 3-5
PAL8 special character, 5-24 commands, H-1
Spooler (symbiont) commands, H-2 CUSP coding conventions, H-2
spooling, 3-73, 8-1, H-l REQUEST command, 3-57
SPOOLR.SV, 3-54, H-1 spooler program, 3-54
SOR function, 6-46 writing your own, H-3
SQRT FORTRAN function, 7-112 Symbol table,
square brackets ([]), 2-16, pPAL8, 5-16, 5-35, 5-41
Preface Symbolic editor, 4-1
Square root function, 6-46 Symbols,
SQUISH command, 3-70 FORTRAN, 7-26
SRCCOM.SV, 3-9 pPALS8, 5-13, 5-41
START button, 2-6 use as instructions, 5-17
START command, 3-71 use as operands, 5-18
Statement, permanent, 5-14
format, user-defined, 5-14
BASIC, 6-22 SYS device handler, F-4
FORTRAN, 7-24 System Hardware, 1-1
terminators, System information,
0s/78 monitor, 2-7 additional documentation,
PALS, 5-13 Preface
Statements, HELP command, 2-22
FORTRAN, 7-21 System date, 3-21
PAL8, 5-11, 5-16 System device, 2-23
STEP statement, 6-39 System table reset via USR, C-14

STOP statement,
BASIC, 6-41
FORTRAN, 7-68
Storage capacity of devices, 2-23 T field descriptor, 7-97

STRS function, 6-54 -T TTY dash option, 2-17
string, /T,
arithmetic, 6-19 COMPARE option, 3-6
concatenation, 6-18 COPY command option, 3-14
constants, 6-14 MAP command option, 3-48
integer function, 6-55 PAL8 option, 5-9
length function, 6-50 RENAME command option, 3-56
numbers, 6-20 SUBMIT command option, 3-72, 8-2
to numeric conversion, 6-53 TAB,
relations, 6-22 BASIC function, 6-31
variables, 6-15 character,
SUBMIT command, 3-72, PAL8 operator, 5-18
option summary, 8-2 PAL8 use, 5-12
Subprogram declaration, 7-48 FORTRAN, 7-24
SUBROUT INE statement, 7-73 function, 7-1160
Subroutines, TAN BASIC function, 6-46
BASIC, 6-42 TANH FORTRAN function, 7-112
FORTRAN, 7-73 Tentative file lookup, C-7
mathematical, B-1 Terminals,
PAL8 global calls, 5-22 BASIC ESCape sequences, 6-76
semiconditional BASIC, 6-43 changing attributes, 2-5, 3-62
Subscripts, control in BASIC, 5-59
BASIC, 6-16 conventions, 2-7
FORTRAN, 7-36 LA36, 2-6
substring function, 6-51, 6-52 operating parameters, 2-6
subtraction, vI52, 2-6
BASIC, 6-17 vT1l006, 2-5
FORTRAN, 7-39 TERMINATE command, 3-75
pAL8, 5-18 TEXT pseudo-operator, 5-37
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7-112
2-12

TIME FORTRAN function,
. T file name extension,
TRC function, 6-57
.TRUE. logical constant, 7-30
Truncation BASIC string
arithmetic, 6-21
TTY device handler,
TYPE command, 3-76
option summary,
error messages,

F-5

3-76
3-717

/U,

COPY command option,

CREF command option,

DIRECT command option,

SUBMIT command option,
UA/UB/UC commands, 3-78
Unconditional transfer,

BASIC, 6-36

FORTRAN GOTO, 7-57
Underline (_) ODT command, 9-4
Unformatted FORTRAN 1/0, 7-80
Unloading RL@lK disk packs, 2-5
Uparrow (7),

BASIC operator, 6-17

echo control, 3-63

ODT command, 9-4

PAL8 operator, 5-18
Updating BASIC records, 6-71
Upper-case conversion, 6-54
User Service Routine (USR), C-1
User-defined functions in BASIC,

6-78
USR, C~-1

CHAIN function, C-10

CLOSE function, C-8

DECODE function, C-10

ENTER function, C-7

ERROR function, C-11

FETCH function, C-4

INQUIRE function, C-13

3-12

3-19

3-25
3-72, 8-2

LOOKUP function, C-6
RESET function, C-14
restrictions, C-3

standard call, C-1
summary of% functions, C-1
USRIN function, C-12
USROUT function, C-13
USRIN function (USR), C-12
USROUT function (USR), C-13

v,
Editor list buffer command, 4-9
/v,
COPY command option, 3-12
DELETE command option, 3-24

DIRECT command option, 3-25
LIST command option, 3-41
RENAME command option, 3-56
TYPE command option, 3-76
VAL function, 6-~53
Value assignment, BASIC,
Variables,

6-23

BASIC, 6-14

FORTRAN, 7-32

numeric (BASIC), 6-15
string (BASIC), 6-15

subscripted (BASIC), 6-16
VLUx device handler, 3-68, F-5
VI'52 terminal, 2-6
VT100 terminal, 2-5
VXAOQ,device handler,

characteristics, F-4

installing with SET, 3-68

storage capacity, 2-23

use, 2-25

W ODT command, 9-8

/W PAL8 option, 5-9

WIDTH SET command option,
Wildcards, 2-18
WRITE statement,

3-62

7-83

X FORTRAN field descriptor, 7-97
/X,
COMPARE command option, 3-6
CREF command option, 3-19
XLIST pseudo-operator, 5-34
« XOR. FORTRAN operator, 7-42

Y Editor yank command, 4-18

Z PAL8 page zero addressing
pseudo-operator, 5-29

ZBLOCK pseudo-operator,

ZERO command, 3-15, 3-79

5-33
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