









































































































































































































































































































































































































































HUMAN INTERFACE EXAMPLES

e by using a combination of both techniques

Assume you have four existing files named A, B, C, D respectively, and
want to append the contents of B, C, and D to the end of file A.

Although you could specify the TO preposition in the COPY command line,
the TO preposition would force you to enter extra keystrokes because your
listed output file (A) already exists. It would also force you to delete
the previous contents of A, which is not always desirable. Therefore,
use the AFTER preposition, as follows:

-copy b,c,d after a
b copied AFTER a
c copied AFTER a
d copied AFTER a

Now, assume you wish to concatenate all four files into a new file called

ALL. You can still use the AFTER preposition, or you can use the TO
parameter, as follows:

-copy a,b,c,d to all
a copied TO all

b copied AFTER all

¢ copied AFTER all

d copied AFTER all

In this example, file A is copied to ALL and the remaining input files
are automatically appended to the end of ALL.

You can save keystrokes when listing a series of ‘files on the screen by
using this automatic concatenation in a single command line. Assume you
wish to list files named ALPHA, BETA, and GAMMA. Enter the following
command, using the default TO preposition and default output file (:CO:):

—-copy alpha,beta,gamma
aaaaa

aaaaa

alpha copied TO :CO:
bbbbb

bbbbb

beta copied AFTER :CO:
£8888

g888g
gamma copied AFTER :CO:

When data sequence and/or data format are important in a concatenated
file, remember that all copy operations are performed in the sequence you
specify in the command line,

Assume you have formatted data in a group of files named A, B, C, D, and
E, and you wish to concatenate their contents into a new file named
SQUARE in that sequence. However, if you list the input files on the
command line in a haphazard sequence, as follows:

-copy b,a,d,c,e to square
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the format of the total data block is destroyed, as can be seen in the
following incorrect and correct versions of the listed output. Although
the data block of Latin words shown in the left-hand example seems
correct when read horizontally, the intent and meaning of the vertical
columns has been lost. The right-hand example shows the corrected file
sequence:

b,a,d,c,e . a,b,c,d,e
sequence sequence

AREPO SATOR
SATOR AREPO
OPERA TENET
TENET OPERA
ROTAS ROTAS

In the right-~hand example, the Latin "magic square" now reads the same
both horizontally and vertically, which was the intended operation.

HOW TO DELETE FILES

It is vital to good file housekeeping that you routinely delete obsolete
or unused files and empty directories. (Deleting unused directories is
described later in this chapter.) 1In addition to the obvious benefit of
recovering unused secondary storage, deleting your obsolete files reduces
confusion and file manipulation errors.

Assume that you want to delete files ALPHA and BETA from the system.
Enter the following command:

~delete alpha,beta
alpha, deleted
beta, deleted

Now, assume that you entered the following command line and received the
following error message:

-delete ay,bee,key
ay, deleted
bee, deleted
key, does not exist

The error message for the KEY file tells you one of three things:
e There is a syntax error in the spelling of the KEY file.
e The file does not exist.
e The file exists in a directory other than the one you are

currently accessing (see the directory examples later in this
chapter).
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HOW TO USE DIRECTORIES

A directory is a kind of file under which you assign and maintain other
files or directories. It is distinguished from a data file by a
directory heading that is automatically created when you create a new
directory. Under that heading, the directory maintains a formatted list
of its containing files and directories. This heading is updated
whenever you assign new files to the directory., Directories provide you
with a convenient and efficient technique for organizing large numbers of

files into logical groupings. Creating your own directories aids you in
two ways:

e It allows you to organize your files into logical groupings.
This eases the task of maintaining large numbers of files on the
system,

e It reduces the possibility of accidental destruction of files,
either by yourself or other system users.

A directory contains a list of all files assigned under its name, which
you can display by using the DIR command (described later). Optional DIR
command parameters also allow you to access and display other pertinent
information about each file, such as file size and other file attributes.

Previous command examples in this chapter, when creating and accessing
files, have used the default directory configured for your user ID. The
following examples show you how to create and use your own directories
for easier file management.

HOW TO CREATE A NEW DIRECTORY

Whenever you wish to group a series of files under a single topical
structure, you normally create a new directory in which to assign them
before creating the files themselves. (You can also move existing files

under a new directory name by using the RENAME command, as described
later.)

You create new directories by using the CREATEDIR command to specify a
list of directory names for the new directories. You will find it easier
to keep track of both your directories and files if you use directory
names that give some hint of a directory's topical structure.

Assume you wish to create two directories named MYTEST and NUTEST under

which you will assign several practice files. Enter the following
command: ‘ :

—-createdir MYTEST ,NUTEST
MYTEST, directory created
NUTEST, directory created
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This example specified the directory pathnames as uppercase characters.
It is suggested that you also capitalize all directory pathnames in a
CREATEDIR command and use lowercase characters for data pathnames when
you create new files with the COPY command. This practice is recommended
because, when you subsequently list a directory by using the DIR command
(described later), it will be much easier for you to distinguish between
data file names and directory names.

Once you create directories and data files, you can enter their pathnames
in either lowercase or uppercase characters in subsequent commands; the
Human Interface commands make no distinction in interpretation.

HOW TO REFER TO A DIRECTORY

After you create a new directory, all named files or directories that you
assign to that directory will have a hierarchical relationship to this
"parent” directory. This relationship to the parent is called a path.
When you wish to access any file or other directory assigned to the
parent, you must specifically identify the path in the form of a pathname
in your command.

For example, assume your default directory has a directory named NUTEST
under which you have another directory named SAMP. SAMP, in turn, has a
data file named TEST. NUTEST is then the parent directory for the SAMP
directory and SAMP, in turn, is the parent for the TEST data file. In a
command, the pathname for the SAMP directory would be NUTEST/SAMP, where
the slash characters separate the individual hierarchical components of
the pathname. The pathname for the TEST data file would be
NUTEST/SAMP/TEST.

If the files are contained in your default directory, you can refer to
them without specifying a logical name as a prefix. When you enter the
pathname:

NUTEST/SAMP/TEST

the Human Interface automatically appends the prefix :$: to the
beginning. However, if the files are contained in a directory other than
your default directory, you must enter the complete pathname for the
file. For example, if the files reside on a device whose logical name is
tAD3:, you must include this logical name as the prefix portion of the
pathname, as follows:

:AD3:NUTEST/SAMP/TEST

If you omit the :AD3: portion, the Human Interface assumes the files
reside in the default directory.
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HOW TO ADD NEW ENTRIES TO A DIRECTORY

Previous data file examples in this chapter used the default directory
(as configured for your system) for all file creation and access.
Consequently, each example that created a new file or accessed an
existing file specified only the last component of the file's pathname;
it did not need to specify a logical name or intermediate pathname
components. However, whenever you wish to create a new data file to be

" assigned to a specific directory, you must precede the filename with the
directory name and separate the two names with a slash (/) in the COPY
command, as described in the previous subsection. You might also need to

specify a logical name, if the directories do not reside in your default
directory.

For example, assume you wish to create files named SAMPl and SAMP2 and
assign them to the MYTEST directory (MYTEST resides in your default
directory). Enter the following commands: ®

~copy :ci: to mytest/sampl
aaaaa
(CTRL/z)

tci: copied TO mytest/sampl
-copy :ci: to mytest/samp2
bbbbb

(CTRL/z)

tci: copied TO mytest/samp2

Remember that once you have added files to a specific directory, every
subsequent operation involving those files must specify a preceding
directory name and the slash separator (unless you change your default
directory, as described in a later section). For example, assume you
want to delete files SAMPl and SAMP2 from the MYTEST directory. You
might enter the following command:

-delete mytest/sampl,samp2
mytest/sampl, deleted
samp2, does not exist

The Human Interface issues the "does not exist"” message for SAMP2 because
it looked for the file in your default directory instead of the MYTEST
directory. The correct command line entry should have been:

-delete mytest/sampl ,mytest/samp2

so that the Human Interface would search the correct directory for each
listed file.
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HOW TO CREATE A DIRECTORY WITHIN A DIRECTORY

In the same manner that you create new directories in your default

directory, you can also create new directories in other directories,
therefore expanding the file hierarchy.

For example, assume you have data files ALPHA, BETA, and GAMMA assigned
to the MYTEST directory and now wish to add a new directory file named
URTEST to the directory. Enter a CREATEDIR command, as follows:

-createdir mytest/URTEST
mytest/URTEST, directory created

Now, assume you wish to create a new data file named NOMOR and assign it
to the URTEST directory. Enter the following COPY command:

-

-copy :ci: to mytest/urtest/nomor
nononon

nononon

(CONTROL/z)

tci: copied TO mytest/urtest/nomor

The "MYTEST/URTEST" sequence is the path from your default directory to
the URTEST directory, and the "MYTEST/URTEST/NOMOR" sequence is the path
from your default directory to the NOMOR file. When you use
file-handling commands, you must always specify a path to the file,
either a path from your default directory to the file, or a path from
some other known point (such as from the root directory for another
device). For example, assume you have another data file in URTEST named
SUMOR and wish to list both NOMOR and SUMOR on the console screen.. Enter
the following command and specify the pathname for each file:

-copy mytest/urtest/nomor,mytest/urtest/sumor
nononon

nononon

mytest/urtest/nomor copied TO :CO:
sumsumsum

sumsumsum

mytest/urtest/sumor copied TO :CO:

If the directory MYTEST resides on a device other than your default

device (for example, :F6:), you would specify the previous command as
follows:

—-copy :f6:mytest/urtest/nomor,:f6:mytest/urtest/sumor
nononon

nononon

:£6:mytest/urtest/nomor copied TO :CO:
sumsumsum

sumsumsum

:£6:mytest/urtest/sumor copied TO :CO:

4~12



HUMAN INTERFACE EXAMPLES

You can also specify file operations involving two or more different
directories, and these directories need not be on the same path. Assume
you wish to list the ALPHA file from MYEST and a file named DIFF on a
directory path ONE/MOR. Enter the following command:

—-copy mytest/alpha,one/mor/diff
aaaaa

aaaaa

mytest/alpha copied TO :CO:
yyyyy

Yyyyy

one/more/diff copied TO :CO:

HOW TO LIST DIRECTORIES

Previous examples have shown you how to list the contents of data files
by specifying a directory pathname in a COPY command. However, you
should not use the COPY command to list the contents of directories,
because COPY lists the directory as though it were a data file, For

example, if you enter the COPY command to list the MYTEST directory on
the screen, you obtain:

-copy mytest
alphabetagammaurtest copied to :CO:

The resulting output is almost unreadable. Instead, use the DIR command
to list the directory's catalog of files as follows:

-dir mytest

01 JAN 78 00:00:00
DIRECTORY OF MYTEST ON VOLUME disk2

alpha beta gamma
URTEST

This example used the DIR command's default TO preposition and FAST
format for the listing. You could have sent the directory listing to
another output file and specified either the OVER preposition, to write
the listing over the file's previous contents, or the AFTER preposition,
to append the directory listing to other data. If you want to list more
information about each file, specify the EXTENDED parameter. See the DIR
description in Chapter 3 for examples of the available listing formats.
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HOW TO MOVE FILES BETIWEEN DIRECTORIES

There may be situations when you wish to reorganize a large group of
existing files under new headings (directories). You can move files from
one directory to another by using the RENAME command. For example,
assume you wish to move files ALPHA, BETA, and GAMMA from your default
directory to the existing directory MYTEST, and file DELTA from your
default directory to an existing directory named NUTEST. Enter the
following command line, using the QUERY parameter (optional):

-rename alpha,beta,gamma,delta to MYTEST/alpha MYTEST/beta, &
**MYTEST/gamma ,NUTEST/delta query

alpha, rename TO MYTEST/alpha? y

alpha renamed TO MYTEST/alpha

beta, rename TO MYTEST/beta? y

beta renamed TO MYTEST/beta

gamma, rename TO MYTEST/gamma? y

gamma renamed TO MYTEST/gamma

delta, rename TO NUTEST/delta? y

delta renamed TO NUTEST/delta

Assume you later decide to move file ALPHA back to your default
directory. You need not specify the default directory in the new
pathname for ALPHA. Enter the following command:

-rename mytest/alpha to alpha
mytest/alpha renamed TO alpha

Any subsequent operations involving file ALPHA would only require the
file name., For example:

—-copy alpha

aaaaa
aaaaa
alpha copied TO :CO:

HOW TO DELETE A DIRECTORY

You delete unused directories from secondary storage by using the DELETE
command. However, the Human Interface protects you from accidently
destroying valuable files by refusing to delete a directory that contains
one or more files. For example, assume you wish to delete directory
MYTEST and do not realize it contains a data file named ALPHA and a

directory named DED that itself contains. a data file named LIV. You
enter the following command:

~delete mytest
mytest, directory not empty
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At this point you should list the MYTEST directory by using the DIR
command to determine the contents of MYTEST, as follows:

-dir mytest

01 JAN 78 00:00:00

DIRECTORY OF MYTEST ON VOLUME disk2
alpha DED

You now have two options. You can use the RENAME command to move any
files to be saved to a different directory on the same volume, or you can
use the DELETE command to delete the entire contents of MYTEST before
deleting the directory.

Assume you wish to move ALPHA to the NUTEST directory and delete the rest
of the directory's contents so that MYTEST itself can be deleted. Enter
the following commands:

-rename mytest/alpha to nutest/alpha
mytest/alpha renamed TO nutest/alpha
~delete mytest/ded/liv,mytest/ded,mytest
mytest/ded/liv deleted

mytest/ded deleted

mytest deleted

The RENAME command automatically deleted the MYTEST/ALPHA pathname from
the MYTEST directory. Note how the pathname sequence in the DELETE
command travelled upward through the hierarchical structure, with the
MYTEST directory being the last item to be deleted.

HOW TO CHANGE YOUR DEFAULT DIRECTORY

Suppose your default directory contains a directory called MYTEST which
contains another directory called URTEST which in turn contains several
data files called MOR, SUMOR, STIIMOR, and NOMOR. If you.plan to
manipulate these data files extensively, your Human Interface commands
can become very cumbersome, due to the length of the pathnames involved.
For example, suppose you wish to copy the data files to files called
ALPHA, BETA, DELTA, and GAMMA in the same directory. The command to do
this is:

-copy mytest/urtest/mor, mytest/urtest/sumor, mytest/urtest/stilmor, &
**mytest/urtest/nomor to mytest/urtest/alpha, mytest/urtest/beta, &
**mytest/urtest/delta, mytest/urtest/gamma

If there are more levels in the directory structure, your commands can
become even longer.
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To eliminate some of these long pathnames, you can use the ATTACHFILE
command to change your default directory to be a directory closer to the
level of the files with which you are working. To make the previous

command shorter, you could change your default directory to the URTEST
directory, as follows:

-attachfile mytest/urtest as :$:
mytest/urtest attached AS :$:

Now, when you make references to files without specifying the entire
pathname, the Human Interface assumes that they reside in the URTEST
directory, not your previous default directory. Therefore, to perform
the same operation as in the previous COPY command, you could now enter
the following command:

-copy mor, sumor, stilmor, nomor to alpha, beta, delta, gamma

You can use the ATTACHFILE command to change your default directory to
any directory that you wish, so that you can manipulate the files in that
directory more easily. To return to your original default directory,
enter the following command:

—attachfile

This command uses the default parameters and has the same effect as

"ATTACHFILE :HOME: AS :$:". The :HOME: logical name represents your
original default directory; therefore the command returns :$: to its
original value.

HOW TO RENAME FILES AND DIRECTORIES

The most direct method to save the contents of a file or directory but
change its pathname is to use the the RENAME command. To make the
process easier to follow, this section discusses the renaming of files
and directories separately.

HOW TO RENAME FILES

Assume you wish to change the name of file ALPHA to a new name of OMEGA,
where OMEGA does not already exist. Enter the following -command:

-rename alpha to omega
alpha renamed TO omega

The ALPHA pathname is automatically deleted from the system when the
RENAME command is executed. You can also rename lists of files to new
pathnames 1In this case, it is useful to include the QUERY parameter in
your command line to make certain that your old pathnames and new
pathnames are matched up in the way you intend.
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Assume you wish to rename files ALPHA, BETA, and GAMMA to TOM, DICK, and
HARRY respectively. Enter the following command sequence:

-rename alpha,beta,gamma to tom,dick,harry
alpha renamed TO tom

beta renamed TO dick

gamma renamed TO harry

o

Remember that when using the RENAME command, you must always have a
one-for-one match of pathnames between the new list and the old file
list., For example, more old pathnames than new pathnames would cause the
following exchange at the terminal:

-rename alpha,beta to tom
alpha renamed TO tom
TO or OVER preposition expected

Similarly, specifying fewer old pathnames than new pathnames would cause
the following exchange:

-rename alpha to beta,tom
008B: ESUNMATCHED LISTS

So far, these RENAME examples have used the TO parameter to give new

names to existing files. However, you can also use the OVER preposition
with RENAME. The primary purpose of OVER is to move data from one named
file over the data in another existing file. This matches the action of
the OVER preposition in the COPY command with one important distinction:
RENAME automatically deletes the input file when the command is executed.

Exercise a little care here! It's easy to get into semantic confusion
when using the OVER preposition in a RENAME command. Just remember a few
simple rules:

® Use the pathname of the data to be moved to a different but
existing pathname as the input parameter; that is, on the
left-hand side of the OVER preposition. This pathname will be
deleted when the command is executed.

e Use the pathname that receives the input data as the ouput
parameter; that is, on the right-hand side of the OVER
preposition. The previous contents of this file will be replaced
when the command is executed.

For example, assume you have a file named ABLE whose contents consist of
the data line aaaaa, and another file named BAKER whose contents consist
of the data line bbbbb. You wish to rename ABLE with the name BAKER.
Enter the following command:

-rename able over baker
able renamed OVER baker
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Now display the contents of the file previously named ABLE but now named
BAKER:

-copy baker
aaaaa

baker copied TO :CO:

The previous contents of BAKER have been deleted, and pathname ABLE has

been deleted from its directory. You can also use the TO preposition to
rename files with other existing pathnames. Using TO might be slightly

less confusing but you must enter extra keystrokes. For example, assume
you wish to rename ALPHA and BETA with the existing file names GAMMA and
DELTA. Enter the following command:

~rename alpha,beta to gamma,delta
gamma, already exists, OVERWRITE? y
alpha renamed TO gamma

delta, already exists, OVERWRITE? y
beta renamed TO DELTA

HOW TO RENAME DIRECTORIES

A directory can be renamed to new pathname on the same volume (but not to
an existing pathname). Assume you have a directory whose pathname is
ALPHA/BETA and you wish to rename it with a new pathname of AY/BEE.

Enter the following command:

-rename alpha/beta to AY/BEE
alpha/beta renamed TO AY/BEE
-dir alpha/beta

alpha/beta, does not exist

Be careful when renaming directories! The last message explains the
consequences of renaming a directory to a new pathname. Once you rename
a directory, all files listed under that directory will also have their
pathnames changed. If your system has other programs that use data files
that are listed under the old directory name, those programs will never
find the files. In such a case, you must either rename the directories
to their original names or modify the programs.

In summary, the distinctions between using the RENAME and COPY commands
are as follows:

e When you use COPY to move the contents of an existing file TO a
new file or OVER an existing file, the input file still exists.

® When you use RENAME to move the contents of an input file TO a

named new file or OVER an existing file, the input pathname is
automatically released for new uses.
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HOW TO MOVE FILES ACROSS VOLUME BOUNDARIES

You can use all Human Interface file-handling commands except RENAME to
manipulate files across volume boundaries. That is, you can copy files
or directories from one diskette or disk platter to another one mounted
on a different drive. The restriction against using RENAME across volume

boundaries is intended for the protection of files against accidental
deletion,

You access a different volume by entering the logical name for the device
(the drive on which the volume is mounted) as the first item in the
pathname. For example, assume you have a volume mounted on a drive whose
logical name is :fl:. Further assume you wish to list the root directory
for that volume to see what directories and data files you have on the
volume. Enter the following command:

—-dir :fl:

01 JAN 81 00:00:00

DIRECTORY OF :fl: ON VOLUME disk2
able baker chuck OMNI samp
BUS nusamp STATS

Assume you wish to copy file ABLE from this volume mounted on :fl: to the
MYTEST directory (which resides in your default directory). Enter the
following command:

~copy :fl:/able to mytest/able
:fl:/able copied TO mytest/able

If you then wish to delete files ABLE and BAKER from the :fl: volume,
simply enter the command: '

—-delete :fl:/able,:fl:/baker
:fl:/able, deleted
:f1:/baker, deleted

Now, assume the following conditions:

® You have two data files on the :fl: volume with the pathnames
STATS/SALES/FEB and STATS/SALES/MAR.

® You wish to merge both files to a new file with the pathname
MYTEST/PEEK/SUBTOT on your system's default volume,

Enter the following command:

-copy :fl:/stats/sales/feb,:fl:/stats/sales to mytest/peek/subtot
:fl:/stats/sales/feb copied TO mytest/peek/subtot
:fl:/stats/sales/mar copied AFTER mytest/peek/subtot
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Note that a volume prefix must be specified for each pathname in any
command that crosses volume boundaries. A volume uses the prefix of the
drive on which it is mounted.

HOW TO FORMAT A NEW VOLUME

Whenever you wish to use a new volume on a secondary storage device (such
a diskette, disk platter, or bubble memory), you must format the volume
before you can write any information in it. Assume you are going to
mount a new diskette on a disk drive with the prefix :fl1: that you have
attached (with the ATTACHDEVICE command) as a named device.

Enter the following command:

-format :fl:
volume () will be formatted as a NAMED volume

granularity = 128 sides =1

interleave =5 density = single

files = 50 disk size = standard (8")
extensionsize = 3

volume size = 250K

volume formatted

This formatting example exercised all the default options.

This example did not specify a volume name as parameter of FORMAT. A
volume name is not required; however, for diskettes, a volume name gives
you a method for identifying a volume in case the stick-on label on the
diskette gets lost or destroyed. You need only mount the disk on a drive
and enter a DIR command for that drive to get a directory listing that
specifies the volume name.

The GRANULARITY, INTERLEAVE, EXTENSIONSIZE, and FILES parameters tell the
FORMAT command how you want the physical space (for instance, disk
surface space) on the volume allocated and accessed for maximum
efficiency. The default parameters caused the NEWVOL example to be
formatted with the following attributes:

° Since the device is attached as a named device, the NAMED
parameter is the default with FORMAT. It specifies that you will
be using the volume only to handle named files and directories.
If you specified the PHYSICAL parameter, the entire volume would
be treated as a single, large physical file. Once you you define
the volume as NAMED or PHYSICAL, you can only use it for that
purpose.

e The GRANULARITY parameter specifies the minimum number of bytes
to be allocated for each increment of file size on the volume.
The default granularity is the granularity of the physical
device. Once the volume granularity is defined, it is applied to
every file you create on the volume,
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For example, assume the default volume granularity for your
device is 1024 bytes. Each time you create a new file on the
volume, the I/0 System automatically allocates 1024 bytes of
primary storage to that file, whether or not the file requires
the full 1024 bytes. If the size of your file exceeds 1024
bytes, the I/0 System will increment your file size by still
another block of 1024 bytes, and so on, until the end-of-file is
reached.

e The INTERLEAVE default specifies that you want an interleave
factor of 5. The interleave factor defines the number of
physical sectors that occur between sequential logical sectors,
This value maximizes access speed for the files on a given
volume, depending upon the intent of the volume and the device
configuration of your system.

For example, an interleave value of 5 for a flexible disk system
means that, for each file, the I/0 System will read every fifth
sector on the diskette, starting from an index of 1 (other, hard
disk systems may be different, depending on your hardware
configuration). Therefore, the I/0 System does not need to wait
for the disk to make a complete revolution before it accesses the
next sector; the next sector by an increment of 5 is ready to be
accessed for read/write by the time the first accessed sector has
been processed.

Note that the INTERLEAVE is the only optional parameter that is
meaningful for volumes formatted for PHYSICAL files; the FILES,
EXTENSIONSIZE, and GRANULARITY options are ignored in FORMAT
commands that specify a PHYSICAL file format for the volume.

® The default FILES parameter specifies that you wish create a
maximum of 50 user files on the volume. Although the actual
number of files you can specify is 1 through 32,761, at a
practical level, one of your determining factors will be the
incremental file size you specify in the GRANULARITY parameter.

. The default EXTENSIONSIZE parameter specifies that you wish to
create three bytes of extension data for each file. The Human
Interface requires that at least three bytes of extension data be
available., Other system programs included in your system may
require larger values.

DISKETTE SWITCHING PROCEDURES

If your system is configured with the iSBC 204 flexible disk controller

and you are using single-density diskettes to perform file management
functions, a special procedure is required to switch the diskettes,
Perform the following steps:

l. Remove the old diskette and mount the new one into the drive.
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Enter a DIR command for the root directory of the new diskette to
force physical access. The root directory "name" is actually the
prefix (logical name) for the drive on which the diskette is
mounted. For example:

—-dir :fl:

The following exception message will be displayed:

E$I0

Ignore the error message and begin entering Human Interface
commands that access the volume.

k%%

4-22



CHAPTER 5. PATCHING UTILITY

The iAPX 86, 88 Patching Utility is a utility that runs on both iRMX 86
application systems and Series III Microcomputer Development Systems. It
modifies combine-type attributes of object modules, permitting them to be
written over (or repaired) with replacement modules. This provides you
with a method of modifying relocatable object modules with software
updates or repair code. The process requires that the replacement code
first be generated with the ASM86 Assembler.

The Patching Utility also enables you to list the translator header

records of the modules in a library. This allows you to see which
patches have been installed in a module or a library.

TYPES OF PATCHES

You can update a module to a newer version or add repair code in two ways:
e As a patch that generates a jump instruction to the replacement
code and appends the replacement code to the end of the original

module.

e As an in-place patch that directly overlays the replacement code
on that of the original module.

An example of each technique is provided later in this chapter.

TYPES OF REPLACEMENT CODE

The replacement code itself may be supplied by Intel in either of two
forms:

e As an Intel-supplied object file, on diskette. In this case, all
of the coding and assembly has been done. You need only invoke
the Patching Utility to effect the replacement.

e As an Intel-supplied source code listing with instructions for
inserting the replacement code. In this case, much of the
preliminary work has been done; you need little or no knowledge
of ASM86 Macro Assembly Language to generate the replacement
object module.

You can also use the Patching Utility to modify your application modules
with replacement modules that you create. In this case, a working
knowledge of ASM86 Macro Assembly Language is required.
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VERSIONS OF THE PATCHING UTILITY

There are two versions of the Patching Utility. One version runs on an
iRMX 86 application system and can be invoked with a Human Interface
command. The other version run on a Series III Microcomputer Development
System and can be invoked using the Series III RUN command. Both
versions are contained on the Utilities release diskette and have the
following file names:

Version File Name
iRMX 86 PTCH86.R86
Series III PTCH86.86

If you intend to use the Series III version, copy PTCH86.86 from the
Utilities release diskette to a file on one of your Series III disks. If
your release diskette is in iRMX 86 format, this involves using the

iRMX 86 DOWNCOPY command (refer to Chapter 3) or the Files Utility (refer
to Chapter 6). Otherwise, use the COPY command available with the Series
III.

If you intend to use the iRMX 86 version, copy PTCH86.R86 to one of your
iRMX 86 secondary storage devices and change its name to PTCH86. If your
release diskette is in ISIS-II format, this involves using the Human
Interface UPCOPY command (refer to Chapter 3) or the Files Utility (refer
to Chapter 6). Otherwise, use the COPY command available with the Human
Interface.

INVOKING THE PATCHING UTILITY

Before invoking the Patching Utility, ensure that the file containing it
resides in the proper place. If you are using the Series III version,
ensure that the PTCH86.86 resides on drive 0 of your development system.
If you are using the iRMX 86 version, ensure that PTCH86 resides in your
default directory or in one of the directories that the Operating System
automatically searches (usually :PROG: and :SYSTEM:). Then you can
invoke the Patching Utility by entering one of the following commands:

Series III Invocation

@ PTCH86 pathname

segmentattribute

x-211
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iRMX 86 Invocation

PTCH86 pathname

segmentname

segmentattribute
x-212

where:

pathname Pathname of the file containing an iAPX 86, 88
object module produced by PL/M-86, ASM86, or
LINK86. If you are listing the translator header
records, the object module can be one produced by
LOC86 or LIBS86.

segmentname Name of the segment whose combine-type attribute
is to be modified. The name must be a valid
segment name (usually CODE). If you omit this
. parameter (and the segmentattribute parameter),
the utility does not modify the attributes of any
segment. Instead, it displays the translator
header records contained in the module.

segmentattribute Combine-type attribute to be given to the named
segment. You must specify one of the following
values for this attribute:

COMMON Allows patch code to be overlaid
on the segment.

PUBLIC Returns the segment to the
combination mode normally given by
the PL/M-86 compiler.

Refer to the ASM86 LANGUAGE REFERENCE MANUAL for
a more detailed explanation of combine-type
attributes.

In response, the Patching Utility displays the following header message:

{operating system> iAPX 86, 88 OBJECT PATCHING UTILITY, Vx.y

where:

{operating system> Name of the operating system, either iRMX 86 or
SERIES III.

Xy Version number of the Patching Utility.
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If you exclude the optional segmentname and segmentattribute parameters,
the utility next displays the translator header records contained in the
object file., These header records serve to identify the patches that
have been made to a module (described later in this chapter). This
displays allows you to determine the update status of the file.

If you specify the segmentname and segmentattribute parameters, the
utility omits the display of the translator header records. Instead, it
changes the combine-type attribute as specified and displays the
following message:

ATTRIBUTE MODIFIED

Any other message indicates an error condition.

ERROR MESSAGES

When the Patching Utility encounters an error condition during a module
repair session, it displays one of the following error messages:

° ERROR nnn

When using the Patching Utility on a Series III development
system, the operating system returned an error message. Refer to
the INTELLEC SERIES III MICROCOMPUTER DEVELOPMENT SYSTEM CONSOLE
OPERATING INSTRUCTIONS for a description of numbered messages of
this form,

e <exception code value> : <exception code mnemonic>

When using the Patching Utility on an iRMX 86 application system,
the operating system returned an exceptional condition code.
Refer to Appendix A of this manual for summary of these condition
codes. Refer to the appropriate iRMX 86 manual for detailed
descriptions of iRMX 86 exception codes.

° INVALID MODULE TYPE

The file specified is not suitable for the segment attribute
modification and subsequent patching.

. INVALID RECORD TYPE

The object file contains an invalid record type for the object
module format. Perhaps you entered the wrong file name or
specified a file that contains code other than object code.
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° INVALID SYNTAX

The command line contains an error that was caused by a missing
file name or a missing or misspelled keyword.

. SEGMENT NOT FOUND

The desired record was not found before the end of the module.

PATCHING PROCEDURES

Repair modules that you insert into existing modules must be generated
with the ASM86 Assembler. To patch an independent object module
containing errors (patching library modules is described later in this
chapter), you must first invoke the Patching Utility to modify the
combine-type attribute in the desired module segment to COMMON. This
step allows you to use LINK86 to overlay the repair module on the segment
to be patched. After linking with the repair module, you then use the
Patching Utility to restore the PUBLIC attribute to the segment. The
following example illustrates the steps for repairing independent object
module files:

1. Enter the PTCH86 command to set the CODE segment combine-type
attribute to COMMON. For example, on a Series III development
system, enter: :

RUN PTCH86 badmodule CODE COMMON

2. Enter the LINK86 command to overlay the repair object module on
the original version, for example:

RUN LINK86 badmodule, repairmodule TO newmodule

3. Enter the PTCH86 command to restore the CODE segment to PUBLIC,
for example:

RUN PTCH86 newmodule CODE PUBLIC

Typical examples of jump instruction overlays, in-place patch overlays,
library module patching, and listing module header records are given in
the following sections.

JUMP INSTRUCTION PATCH

In the following example, the module generates a patch that overlays a
three-byte jump instruction on offset 0100H through 0102H of the original
module. The jump transfers control to repair code at offset 0500H. The
repair code is appended to the end of the module.
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EXAMPLE:
NAME REPAIR V00001 ; Identifying module name.
CODE SEGMENT WORD COMMON 'CODE'
CGROUP GROUP CODE
ASSUME CS : CGROUP
ORG 0100H ; Offset of area in original
; module to be patched.
JMP REPAIRCODE
RETURN LABEL NEAR ;3 Return here from repair area.
ORG 0500H ; Offset of end of original
module.
REPAIRCODE:
5
; (Repair goes here)
H
JMP RETURN ; Return control to original
module.

CODE ENDS
END

When making a jump instruction patch similar to the one listed

previously, you must overlay the three—byte jump instruction on one of
the following:

e A three-byte instruction
® A two-byte instruction and a one-~byte instruction
e Three one-byte instructions
Otherwise, you must place NOP instructions after the JMP instruction and

before the RETURN label so that the repair code returns to the start of
the next instruction (not to the middle of a previous instruction).

IN-PLACE PATCH

The following example generates an in-place patch that directly overlays
repair code on a module's previous code.
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EXAMPLE:
NAME REPAIR V00002 ; Module name identification.
CODE SEGMENT WORD COMMON 'CODE'
CGROUP GROUP -  CODE
ASSUME CS : CGROUP
ORG 0200H ; Offset of the original operand.
ADD AX, 3 ; Replaces the original value with a "3"
; (the new instruction must be the same
; size as the original instruction).
CODE ENDS
END

PATCHING LIBRARY MODULES

To patch an object module that is located in a library, use one of two
SUBMIT files supplied on your Utilities diskette: PATCH.CSD or PATCH.CMD.
PATCH.CSD is designed to run on Series III development systems; PATCH.CMD
is designed to run on iRMX 86 application systems. If you plan to use a
Series 111 development system, you should copy PATCH.CSD to the same
volume that contains the Patching Utility. If you plan to use an iRMX 86
system, you should copy PATCH.CMD to a directory that the Human Interface
automatically searches. Each SUBMIT file expects the LINK86 and LIB86
utilities to be present. :

When invoked, each SUBMIT file performs the following steps:

l. Invokes the LINK86 command to separate the module to be patched
from the library and put it in a temporary file.

2. Invokes the PTCH86 command to set the CODE segment combine-type
attribute to COMMON.

3. Invokes the LINK86 command to overlay the replacement object
module on the original version.

4. Invokes the PTCH86 command to restore the CODE segment PUBLIC
attribute.

5. Invokes the LIB86 command to replace the original module in the
library with the updated version.

6. Deletes the temporary files when the replacement is completed.
To invoke either SUBMIT file, enter one of the following commands. Note

that the parentheses enclosing the parameter string and the embedded
commas are required; embedded blanks are optional:
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Series III command

SUBMIT PATCH(library, oldmodule, segment, newmodule)

iRMX 86 command

SUBMIT PATCH.CMD(library, oldmodule, segment, newmodule)

where:
library Pathname of library containing the old module to
be replaced.
oldmodule Name of the module to be replaced.
segment Name of the segment whose combine-type attribute
is to be set to COMMON.
newmodule Pathname of the file containing the replacement

module code.

LISTING TRANSLATOR HEADER RECORDS

If you want the Patching Utility to list an object module's translator
header records on the console screen, enter the PTCH86 command without
specifying the segment name or segment attribute. The listed records
allow you to identify the patches that have been made to the module. A
typical PTCH86 command entry (from an iRMX 86 system) and resulting
header record display is as follows:

-PTCH86 FILE.OBJ

iRMX 86 iAPX 86, 88 OBJECT PATCHING UTILITY, VX.y
ORIGINAIMODULE
ORIGINAIMODULE REPAIR V030-01
ORIGINAIMODULE REPAIR V030-02

The "030" stands for version 3.0 of the software being patched, and "01"
and "02" are the patch numbers of the Intel-supplied patches that have
been made to the module. The Patching Utility can perform this listing
operation on both object modules and libraries.

k%%
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CHAPTER 6. FILES UTILITY SYSTEM

Because INTELLEC Microcomputer Development Systems do not recognize

iRMX 86 diskette files, you cannot read, write, or format iRMX 86
diskettes directly from the ISIS-II operating system. However, you can
perform these operations indirectly from the Development System by using
‘the iRMX 86 Files Utility System. The iRMX 86 Files Utility System is an
iRMX 86 application system that allows you to perform the following
operations:

e Format an iRMX 86 diskette.

e Copy a file from an ISIS-II diskette to an iRMX 86 diskette.
e Copy a file from an iRMX 86 diskette to an ISIS~II diskette.
o Delete a file from an iRMX 86 diskette.

® Create a directory on an iRMX 86 diskette.

e Display, on the Development System terminal, the contents of a
directory of an iRMX 86 diskette.

If you cannot use the startup system (described in the iRMX 86
INSTALLATION GUIDE) to format your first iRMX 86 secondary storage
volumes and transfer necessary files (such as Human Interface commands)
to these volumes, you can use the Files Utility for this purpose. The
Files Utility System also gives you the ability to build and maintain
secondary storage volumes for iRMX 86 application systems that do not
include the Human Interface.

HARDWARE REQUIRED

The Files Utility System requires the following hardware:

® A Series III Microcomputer Development System having at least 64k
bytes of memory and at least one disk drive (hard or flexible).

e A target system consisting of an iAPX 86, 88-based Single Board
Computer, at least 192k bytes of memory, and at least one disk
drive (hard or flexible).

e The iSBC 957B iAPX 86,88 Interface and Execution Package.
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STARTING THE FILES UTILITY

Before you can enter commands to the Files Utility, you must start it
up. This involves connecting certain hardware modules and then entering

appropriate commands at the Series III terminal.

After you have assembled your hardware, perform the following steps:

1. Place an ISIS-II system diskette containing the iSBC 957B
software into drive 0 of your INTELLEC Microcomputer Development
System and the Utilities release diskette into any other drive.

2, Load the ISIS-II system.
3. Enter the following ISIS-II command:
SUBMIT :£fx:FILES (:fx:)

where:

fx Identifier of the diskette drive containing the
Utility release diskette.

When you enter this command, the ISIS-II operating system reads and
processes the commands contained on the FILES.CSD file. These commands
instruct the iSBC 957B monitor to load the Files Utility System from a
diskette on the INTELLEC system into RAM on the target system.

After the ISIS-II system finishes processing the commands in the SUBMIT
file, the system prompts for another command. Respond by entering:

APXLOD

This command instructs the ISIS-II system to connect you to the monitor.
The monitor then signals you that it is ready to accept your next command
by displaying a period (.) on the screen of your Series III system. When
the period appears, enter:

G

This causes the Disk Utility System to begin running. The screen of your
INTELLEC system should display the heading:

iRMX 86 FILES UTILITY VX.x *

The Files Utility signals that it i1s ready to accept your next command by
displaying an asterisk (*) at the screen of the INTELLEC system.
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USING THE FILES UTILITY

The Files Utility provides 10 file management commands, as follows:

ATTACHDEV DIR
BREAK DOWNCOPY
CREATEDIR FORMAT
DELETE HELP
DETACH UPCOPY

The commands are described in alphabetical sequence later in this
chapter. However, before actually using the commands, you should

understand the diskette handling procedures and how the Files Utility
System handles errors.

CHANGING DISKETTES

When the Files Utility is running and you have already performed an
operation on a particular diskette, you cannot simply remove that
diskette from the drive and replace it with another. The Utility System
is not aware of diskette changes and treats the second diskette as if it
were the first, and thereby possibly writes over or destroys valuable
information. To change diskettes in a drive, you must enter a DETACH
command to logically detach the drive from the system, change diskettes,
and then (with one exception) enter an ATTACHDEV command to again
logically attach the device.

The one exception to this command entry sequence is the FORMAT command.
As described later in this chapter, this command writes iRMX 86
formatting information on blank diskettes. Since the FORMAT command
always expects a blank diskette and a detached drive, you can replace
diskettes in a drive any number of times if you use only the FORMAT
command before entering the ATTACHDEV command. The FORMAT command
destroys the information, if any, previously contained on the diskette.

COMMANDS

This section provides descriptions of the Files Utility commands and
their parameters in alphabetical sequence. Each command has a
two—character abbreviation. You can use either the full name or its
abbreviation when entering a command.

ATTACHDEV (AD)
This command attaches a physical device to the system and associates a

logical name with the device. The command can also be used to display
the current attachment of a logical name. The format is as follows:
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ogicalname:

(AD}—— Hogicainame: >
ANGZEE

=physicalname

:logical-name: A 1-to 12-character ASCII name, surrounded by
colons.

where: x-213

=physical-name If used, there must be no spaces surrounding the
equal sign. This specifies the physical device
name as configured in the I/0 System (see Table
3-2). If physical name is omitted, the current
attachment is displayed by default; for example:

AD :FO: (command entry)
:FO: = FX0 (displayed output)

BREAK (BR)

This command causes an exit from the Files Utility System to the
monitor. The format is as follows:

®

x-214

CREATEDIR (CD)

This command creates an iRMX 86 directory file on the attached device.
The format is as follows:

x-215

where:

rmx—-pathname Pathname of the iRMX 86 directory file to be
created.
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DELETE (DE)

This command removes the specified iRMX 86 file from the directory where
it is listed. The format command is as follows:

—/

x-216

where:

rmx—pathname Pathname of the iRMX 86 file to be deleted.

DETACH (DT)

This command detaches a logical name from the system. The command is
used for changing diskettes, prior to entering a FORMAT command, or to
reconfigure a device to a different sector size. The format is as
follows:

@ :logical-devicename:

x-217
where:
:logical-name: The logical name you assigned to a physical
device via an ATTACHDEV command.
DIR (DI)

This command lists an iRMX 86 directory file at the Development System
console. The format is as follows:

N\
DI rmx-pathname
\"/_’ \\\\_______”,/*

x-218
where:

rmx~pathname Pathname of the iRMX 86 directory file to be listed.
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S Switch that causes a "long” or expanded display of
directory file that includes: file type (a "DR" heading for
a directory file, a "MP" heading for the bit map file, or a
blank heading for a data file), number of blocks, and
number of bytes in file. If S is not specified, a "fast"
format will be displayed, consisting of file names only.

The directory file listing includes a line that lists the size of the
directory. ‘This line appears as:

<n> FILES

In this line, <n> spécifies the number of entries currently present in
the directory. If you specify the S parameter, this command also lists
the following information about the directory:

<numblks> BLOCKS <numbytes> BYTES
In this line, <numblks> specifies the number of volume-granularity blocks

allocated to files in the directory and <numbytes> specifies the number
of bytes allocated to files in the directory.

DOWNCOPY (DC)

This command creates an ISIS-II file and copies the specified iRMX 86
file to it. If the ISIS-II file already exists, it is written over. The
format is as follows:

x-219

where:
rmx-pathname Pathname of the iRMX 86 file to be copied.
isis-filename Name of the ISIS—-II file to be created.
FORMAT (FO)

This command writes iRMX 86 formatting information on a secondary storage
device. It performs the same kind of operations as the Human Interface
FORMAT command described in Chapter 3. All information previously
contained on the device is destroyed by the formatting operation. Each
device must be formatted before it can be used by the iRMX 86 Operating
System.
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The FORMAT command expects an unattached device. The device can either
be unattached at system start up, or you can detach it by entering a
DETACH command prior to entering the FORMAT command. Since the device
remains unattached after FORMAT completes execution, you must attach the
device by entering an ATTACHDEV command before entering any other Utility
command except another FORMAT command. (See also the "Changing
Diskettes"” section in this chapter, and the ATTACHDEV and DETACH command
descriptions.)

The FORMAT command contains parameters that are specified in the form
"keyword=value"”. When entering parameters of this type, you must not
place any spaces around the equal sign. Also, you can abbreviate each of

these keywords as shown. The abbreviations and the format of this
command are as follows:

@ physicalname volumename
|

'NUMBERFNODES=l . GRANULARITY= l

x-220

B E g el T g T

where:

physicalname Physical device name for the drive, as configured in
the I/0 System, that denotes the iRMX 86 drive on
which the diskette resides. Possible values are
itemized in Table 3-2.

volumename A 1- to l0-character volume name that identifies the
diskette. Decimal digits, uppercase and lowercase
letters, and the following special characters can be
used in the volume names:

! & *
" ] +

e
N N w
S ve

. ?

nodes ' The number of files (including internal system files)
that can be created on this volume. If you omit this
parameter, a default value of 56 is assumed.
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gran " The granularity, in bytes, for this volume. The
granularity is the number of bytes obtained during
each diskette access. If you omit this parameter, the
default volume granularity is the device granularity
(the number of bytes in a physical sector).
Specifying any value less than the device granularity
causes the default to be used. Any non-multiple of
device granularity (such as 128 or 512) is rounded
upward to the next higher multiple of device
granularity.

num Size, in bytes, of the extension data associated with
each file. This data is used by ASGETSEXTENSIONSDATA
and ASSETSEXTENSIONSDATA system calls (refer to the
iRMX 86 BASIC I/0 SYSTEM REFERENCE MANUAL). The Human
Interface requires files it accesses to have three
bytes of extension data. The range is 0 through 255
(decimal). If not specified, the default is three
bytes.

ileave The interleave factor for the volume, or the number of
physical sectors between logical sectors. You can
specify any integer from 1 to 13 for this value. If
you omit this parameter, a default value of 5 is
assumed.

switch A switch that indicates the support option for this
volume. One value can be entered for the switch:

NAMED The volume is created to contain named
files. The ROOT directory is
initialized.

If you omit this switch, the volume is created as a
single physical file. In this case, FORMAT records
the interleave information on the diskette but does
not initialize any of the iRMX 86 file structures.

When it formats a named volume, the FORMAT command creates six internal
system files. It names three of these files and lists their names in the
root directory of the volume. The files are:

file description

R ?SPACEMAP Volume free space map
R 7FNODEMAP Free fnodes map

R ZBADBLOCKMAP Bad blocks map

The command assumes that the user WORLD is the owner of these files.,
Refer to the iRMX 86 DISK VERIFICATION UTILITY REFERENCE MANUAL for more
information about these files., ’
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HELP (HE)

This command displays a list of the available Files Utility commands and
their syntax on the console screen. The format is as follows:

®

x-222

UPCOPY (UC)
This command creates an iRMX 86 file and copies the specified ISIS-II

file to it. If the iRMX 86 file already exists, it is written over. The
format is as follows:

@ isis-filename @

x-223

where:
isis—filename Name of the ISIS-II file to be copied.
rmx-pathname Pathname of the iRMX 86 file to be created.

ERROR MESSAGES

- The Files Utility displays all error messages on the screen of the
INTELLEC Microcomputer Development System. These messages can be in any
of three forms. They are:

e UNRECOGNIZED COMMAND

The Files Utility does not recognize the spelling of your
command. It prompts for another command.

™ ISIS ERROR # <nnn>

The Files Utility actually uses the ISIS-II operating system to
read and write diskettes attached to the INTELLEC Microcomputer
Development System. If the ISIS-II system detects any errors, it
returns an error code to the Files Utility. To interpret this
error message, refer to the INTELLEC SERIES III MICROCOMPUTER
DEVELOPMENT SYSTEM CONSOLE OPERATING INSTRUCTIONS. Fatal errors
require you to restart the Files Utility System by using the
FILES.CSD file, as described earlier in this chapter.
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RMX EXCEPTION # <mmmm>

When reading or writing on drives attached to the target system,
the Files Utility System uses the iRMX 86 Nucleus and the iRMX 86
I/0 System. If either of these layers returns an exceptional
condition code, the Files Utility displays the condition code in
this format, where mmmm is in hexadecimal. For a brief
explanation of such an error message, refer to Appendix A. After
displaying this message, the Files Utility prompts for the next
command.



APPENDIX A.

CONDITION CODES SUMMARY

Table A-1 provides a list of the iRMX 86 condition codes that can occur

during system operations.
about each condition code.

This table provides a minimum of information
In most cases, the condition code must be

considered in terms of the unique circumstances that caused the

condition.
manual.
of the meanings.

"Manuals”.

Table A-1 is provided to guide you to the most appropriate
The appropriate iRMX 86 manuals have more detailed descriptioms
The appropriate manual is listed in the column marked

Table A-1. iRMX" 86 Condition Codes
Hex. Mnemonic Manuals Meaning -
Value NBELH
OH ESOK * k kX % No exceptional conditions (normal)
Environmental Conditions
1H ESTIME * k k& % A time limit (possibly a limit of
zero time) expired without a task's
request being satisfied.
2H E$SMEM * k% k% Insufficient available memory to
satisfy a task's request,
3H ESBUSY * Another task currently has access to
data protected by a region.
4H ESLIMIT * kX K % A task attempted an operation which,
if it had been successful, would
have violated a Nucleus-enforced
limit.
5H E$ CONTEXT * Kk K & A system call was issued out of
proper context.
N  Nucleus Reference Manual L Loader Reference Manual
B Basic I/0 System Ref Manual H Human Interface Reference Manual
E Extended I/0 Sys Ref Manual
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Table A-1. 1iRMX" 86 Condition Codes (continued)
Hexe. Mnemonic Manuals Meaning
Value NBELH
Environmental Conditions (continued)
6H E$SEXIST ok ok k% A token parameter has a value which is
not the token of an existing object.
7H ESSTATE * A task attempted an operation which
would have caused an impossible
transition of a task's state.
8H ESNOTSCON- | * % * % * This system call is not part of the
FIGURED present configuration.
9H ES INTER- * An interrupt task has accumulated the
RUPTS SAT- maximum allowable amount of
URATION SIGNALS INTERRUPT requests.
OAH ES INTER- * An interrupt task has accumulated
RUPTS - more than the maximum allowable
OVERFLOW amount of SIGNALSINTERRUPT requests.
20H ESFEXIST * % File already exists.
21H E$FNEXIST * k % % File does not exist.
22H ESDEVFD * k% Device and file driver are
incompatible,
23H ESSUPPORT * %k kK% Combination of parameters not
supported.
241 ESEMPTYS- * % The specified slot in a directory
ENTRY file is empty.
25H ESDIRSEND * ® The specified slot is beyond the end
of a directory file,
26H ESFACCESS * k Kk ok File access not granted.
27H ESFTYPE * k% Incompatible file type.

N Nucleus Reference Manual

B Basic I/O System Ref Manual
Extended I/0 Sys Ref Manual

E

L Loader Reference Manual ’
H Human Interface Reference Manual
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Table A-1. iRMX" 86 Condition Codes (continued)

Hex. Mnemonic Manuals Meaning
Value NBELH
Environmental Conditions (continued)
28H ESSHARE * k %k Improper file sharing requested.
29H E$SPACE * % No space left.
2AH ESIDDR * % Invalid device driver request.
2BH ESIO * ok ok ok An I/0 error occurred.
2CH ESFLUSHING * % k& % Connection specified in call was
deleted before the operation was
completed.
2DH ESILLVOL * % % Invalid volume name.
2EH ESDEVSOFF- * The device being accessed is now
LINE offline.
2FH ESIFDR * % Invalid file driver request.
40H ESLOGSNAME $- * 0% The specified path starts with a colon
SYNTAX (:) but does not contain a second,
matching colon.
41H ESCANNOTS$— * The Extended I/0 System was not able
CLOSE to transfer remaining data in buffers
to output device.
42H ESIOMEM * % The Basic I/0 System has insufficient
memory to process a request.
44H ESMEDIA * % The device containing a specified file
is not online.
45H ESLOGSNAMES$- * % The Extended I/0 System was unable
NEXIST to find a specified logical name in
the object directories that it checks.
46H ESNOTSOWNER * The user who attempted to detach the
device is not the owner of the device.
N  Nucleus Reference Manual L Loader Reference Manual
B Basic I/0 System Ref Manual H  Human Interface Reference Manual
E Extended I/0 Sys Ref Manual
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Table A-1. iRMX" 86 Condition Codes (continued)
Hex. Mnemonic Manuals Meaning
Value NBELH
Environmental Conditions (continued)

4710 E$I0$JOB * The Extended I/0 System cannot create
an I/0 job because the size specified
for the object directory is too small.

50H E$TOSUNCLASS * An unknown type of I/0 error occurred.

51H ESIO$SOFT * * A soft I/0 error occurred. A retry
might be successful.

52H E$SIO$HARD * % A hard I/0 error occurred. A retry is
probably useless.

53H E$IOSOPRINT * % The device was off-line. Operator
intervention is required.

54H ES IOSWRPROT * k The volume is write-protected.

60H ESABSSADD- * An absolute object program was loaded

RESS into system protected memory area.

61H E$BADS GROUP * % | Invalid group component in the a group
definition record.

62H ESBADS - * * | Invalid header record in the object

HEADER file.
63H ESBADS SEG- * % | Tnvalid segment definition record.
DEF

64H ES CHECKSIM * * | A checksum error occurred while
reading an object record.

65H ESEOF * % | Unexpected end of file encountered
while reading object records.

66H ESFIXUP * % | Invalid fixup record in the object

file.

N Nucleus Reference Manual

B Basic I/0 System Ref Manual
E Extended I/0 Sys Ref Manual

L Loader Reference Manual
H Human Interface Reference Manual




CONDITION CODES SUMIMARY

Table A-1l. iRMX" 86 Condition Codes (continued)
Hex. Mnemonic Manuals Meaning
Value NBELH
Environmental Conditions (continued)
67H E$NOSLOADER * % | Insufficient memory to satisfy
SMEM loader dynamic memory requirements.
68H E$NOSMEM * * | Insufficient memory to create PIC/LTL
segments.,
69H E$REC$FOR~ * % | Invalid record format encountered.
MAT
6AH E$RECS- * % | Record length of an object record
LENGTH exceeds configured loader-buffer size,
6BH ESREC$TYPE * % | Invalid record type encountered in the
object file.
6CH ESNO$ START * * | Start address not found.
6DH ESJOBSSIZE * * | Maximum job-size specified is less
than the memory requirement specified
in the object file.
6EH ESOVERLAY * Overlay name does not match with any
of the overlay module names.
6FH ESLOADER * % | The object file being loaded requires
$SUPPORT features not supported by the
configured loader.
70H E$SEGS * One of the data records in a module
BOUNDS loaded by the Application Loader
referred to an address outside the
segment created for it.
80H ESLITERAL * | The parse buffer contains a literal
with no closing quote.
N  Nucleus Reference Manual L  Loader Reference Manual
B Basic I/0 System Ref Manual H Human Interface Reference Manual
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CONDITION CODES SUMMARY

Table A-1. iRMX" 86 Condition Codes (continued)
Hex. Mnemonic Manuals Meaning
Value NBELH
Environmental Conditions (continued)
81H ESSTRINGS - * The string to be returned as the
BUFFER parameter name exceeds the size of
the buffer the user provided in the
call.
82H ESSEPARA- * The parse buffer contains a command
TOR . separator.
83H ESCONTINUED * The parse buffer contains a
continuation character.
84H ESINVALIDS - * A numeric value contains invalid
NUMERIC characters.,
85H ESLIST * The last value of the value list is
missing.
86H ESWILDCARD * A wild-card character appears in an
invalid context, such as an
intermediate component of a pathname.
87H ESPREPOSI- * The same preposition as on the the
TION command line was indicated, but can
not be used.
88H ESPATH * The command line specifies an invalid
pathname. '
89H E$CONTROLSC * The user typed CONTROL-C while the
command was being loaded.
8AH E$CONTROL * The command line contains an invalid
control.
8BH ESUNMATCHED * There were no more input pathnames
SLISTS although the output pathname list was
not empty.
N Nucleus Reference Manual L Loader Reference Manual
B Basic I/0 System Ref Manual H Human Interface Reference Manual
E Extended I/O Sys Ref Manual




CONDITION CODES SUMMARY

Table A-1. iRMX"™ 86 Condition Codes (continued)
Hex. Mnemonic Manuals Meaning
Value NBELH
Programmer Errors
8000H ESZEROS - * A task attempted to divide by zero.
DIVIDE
8001H ESOVERFLOW | * An overflow interrupt occurred.
8002H ESTYPE * ok ok ok % A token parameter referred to an
existing object that is not of the
required type.
8003H ESBOUNDS * A task attempted to access beyond the
end of a segment.
8004H ESPARAM * Kk Kk kK A parameter which is neither a token
nor an offset has an invalid value.
8005H ESBADSCALL | * =* The I/0 System code has been damaged,
probably due to a bug in an
application task. Recovery is not
possible.
8006H ESARRAYS~ * Hardware or software has detected an
BOUNDS array overflow.
8007H ESNDPS$— * An 8087 Numeric Processor Extension
STATUS error has been detected; Operating
System extensions can return the
status of the 8087 to the exception
handler.
8008H ESCHECKSEX~- | * A software interrupt 17 has occurred.
CEPTION
8021H E$NOUSER * k% No default user.
8022H ESNOPREFIX * % * No default prefix.
8040H ESNOT$ LOGS— * % Specified object is not a device
NAME connection or file connection.

N ~ Nucleus Reference Manual

B Basic I/0 System Ref Manual
E Extended I/0 Sys Ref Manual

L Loader Reference Manual
H Human Interface Reference Manual




CONDITION CODES SUMMARY

Table A-1. iRMX" 86 Condition Codes (continued)
Hex. Mnemonic Manuals Meaning
Value NBELH
Programmer Errors (continued)
8041H ESNOTS$ - * A token parameter referred to an
DEVICE existing object that is not, but
should be, a device connection.
8042H E$NOTS$ CON- * A token parameter referred to an
NECTION existing object that is not, but
should be, a file connection.
8060H E$JOBS PARAM * % The maximum job—-size specified is
less than the minimum job-size.
8080H E$PARSES- * There is an error in the internal
TABLES parse tables.
8081H ESJOBS - * An internal Human Interface table was
TABLES overwritten, causing it to contain an
invalid value.
8083H ESDEFAULTS SO * The default output name STRING is
invalid.
8084H ESSTRING * The pathname to be returned exceeds
255 characters in length.
N Nucleus Reference Manual L Loader Reference Manual

B  Basic I/0 System Ref Manual H

Human Interface Reference Manual

E Extended I/0 Sys Ref Manual
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Underscored entries are primary references.

:$: logical name 2-13, 2-19, 3-13

access rights 3-8, 3-26, 3-28, 3-35, 3-46, 3-69, 3-75
accessing the Human Interface 2-4

AD command (files utility) 6-3

AFTER preposition 2-20

ampersand 2-18

AS preposition 2-20

ATTACHDEVICE command 2-10, 3-7

ATTACHFILE command 2-11, 3-13

attaching
devices 3-7
files 3-13

automatic search 2-19

BACKUP command 3-17

backup volumes 3-78

:BB: logical name 2-13

beginning a console session 2-4, 4-1
blocks 3-45, 3-49

bootstrap loader 2-3

BR command (files utility) 6-4

byte bucket 2-13

carriage return 1-2

CD command (files utility) 6-4
CHANGEID sub-command 3-87
changing diskettes 6-3

:CI: logical name 2-14

:CO: logical name 2-14
combine-type attributes 5-1

command
dictionary 3-5
file 3-83

line interpreter (CLI) 2-2, 2-4
name 2-17, 2-19
syntax 2-17

commands 3-1

comment 2-18

COMMON attribute 5-3

concatenating files 4-6

condition codes A-l

configuration 2-1

connections 2-11, 2-15, 3-14, 3-57
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continuation mark 2-18

control characters 1-1

COPY command 3-24, 4-2

CREATEDIR command 3-28, 4-9

creating data files 4-2

creating directories’' 6-4

CTRL/c 1-5

CTRL/o 1-4

CTRL/p 1-2

CTRL/q 1-

CIRL/r 1

CTRL/s 1

CIRL/t 1

CTRL/t 1-
1
1
1

CTRL/u
CTRL/w
CTRL/x

data files 4-2
DATE command 3-29
DC command (files utility) 6-6
DE command (files utility) 6-4
DEBUG command 3-31
default prefix 2-13, 2-14, 4-15
DELETE command 3-33, 4-8, 4-14
deleting files 3-33, 4-8, 6-5
DETACHDEVICE command 3-35
DETACHFILE command 3-38
detaching

devices 3-35

files 3-38

logical names 6-5
device

logical names 2-10

name 3-9, 3-63, 3-67
device-unit information block 3-8
DI command (files utility) 6-5
dictionary 3-5
DIR command 2-10, 3-40, 4-13
directories 2-6, 3-28, 3-40, 4-9
discarding mode 1-3, 1-4
diskette switching 4-21, 6-3
DISKVERIFY command 3-49
DOWNCOPY command 3-53
DT command (files utility) 6-5
DUIB 3-8

error messages (Human Interface) 3-1
escape sequences 1-5

examples 4-1

exception codes A-l

EXIT sub-command 3-88

extension data 3-57, 3-59, 4-21, 6-8
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file
data 2-6
directory 2-6
length 3-45

named 2-5, 3-7
physical 2-6, 3~7
root directory 2-7
stream 2-6
structure 2-5
files 3-57
files utility 6-1
commands 6-3
error messages 6-9
hardware 6-1
invocation 6-2
fnodes 3-57, 3-59, 6-~7
FO command (files utility) 6-7
FORMAT command 2-7, 2-23, 3-56, 4-20
formatting volumes 6-7

global object directory 2-12, 2-13, 3-13, 3-38

granularity 3-45, 3-49, 3-57, 3-60, 4-20, 6-8
groups 3-31

hard-copy mode 1-2

HE command (files utility) 6-9
header records 5-8

hierarchy 2-6

:HOME: logical name 2-14, 3-13
Human Interface commands 3-1

in-place patch 5-6

initial program 2-2, 2-4

INITSTATUS command 3-62

inpath-list 2-17, 2-21

interactive job 2-4, 3-65, 3-67

interleave factor 3-57, 3-60, 4-21, 6-8
internal files 3-59

invisible files 3-41

iSBC 957B package 2-3, 3-31, 3-53, 3-92, 6-1
ISIS-II files 3-53, 3-92, 6-6

job ID 3-64, 3-65
JOBDELETE command 3-65
jump instruction patch 5-5

:LANG: logical name 2-13

library module patching 5-7

line editing 1-1

line feed 1-2

line terminator 1-2, 2-17

link map 3-31

listing directories 4-13, 6-5

listing translator header records 5-8
loading the operating system 2-2
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local object directory 2-12, 2-14

LOCK command 3-67

logical names 2-9
devices 2-10
files 2-11

logon file 2-5

monitor 2-3, 3-31
multi-access 2-2

named files 2-5, 2-6, 3-7

normal mode 1-3

object directories 2-11

global 2-12, 2-13, 3-13, 3-38

local 2-12, 2-14

root 2-11, 2-13, 3-7
outpath-list 2-17, 2-21

output mode 1-3
OVER preposition 2-20

owner 2-4, 3-35, 3-45, 3-71

parameters 2-17, 2-23
password 3-87
Patching Utility 5-1
error messages 5-4
invocation 5-2
patching procedures
versions 5-2
pathnames 2-8
separators 2-8
PERMIT command 3-69

physical files 2-6, 3-7

physical names 3-9

prefix 2-10, 2-13, 2-14, 2-19

preposition 2-17, 2-20

tPROG: logical name 2-14, 2-19

:PROG:R?LOGON file 2-5

prompt 2-5; 3-87
PTCH86.86 5-2

PTCH86 .R86 5-2
PUBLIC attribute 5-3

quoting characters 1-3, 2-18

R?BADBLOCKMAP file 3-59, 6-8

R?FNODEMAP file 3-59, 6-8

R?LOGON file 2-5

R?SPACEMAP file 3-59, 6-8

removing volumes 2-15

RENAME command 3-74, 4-14, 4-16

replacement modules 5-1

replacing files 4-5
requirements 2-1
RESTORE command 3-77
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RMX86 file 2-3

root directory 2-7, 2-10, 3-59

root object directory 2-11, 2-13, 3-7
rubout 1-2

scrolling mode 1-3, 1-4
:SD: logical name 2-13
search order 2-19

segments 3-31, 5-3
separators 2-8
single—access 2-2

state 3-64

stopped mode 1-3, 1-4
storing logical names 2-11
stream files 2-6

:STREAM: logical name 2-13
structure of files 2-5
sub-commands 3-87

SUBMIT command 2-5, 3-83
SUPER command 3-87
switching diskettes 4-21
syntax 2-17, 3-3

system device 2-13
:SYSTEM: logical name 2-13, 2-19, 3-1
system manager 2-24, 3-8, 3-28, 3-35, 3-87
SYSTEM/RMX86 file 2-3

terminal device name 3-63, 3-67
Terminal Handler 1-1

Terminal Support Code 1-1

TIME command 3-90

TO preposition 2-20

translator header records 5-8
trees 2-6

type—ahead 1-1

UC command (files utility) 6-9

UPCOPY command 3-92

user ID 2-4, 2-24, 3-46, 3-64, 3-87, 4-1
user state 3-64

:UTILS: logical name 2-13

VERSION command 3-95

volume 2-7, 2-15, 3-77
boundaries 4-18
name 3-57, 3-58, 6-7

wild cards 2-15, 4-4

:WORK: logical name 2-13
WORLD 2-4, 3-35, 3-8
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