



























































































































































































































































































































































Repairing a Damaged Disk

tries to unmount it, the unmount procedure fails and the following
message appears on your screen:

Device is busy.

Although 'diskrepair" can unmount a mounted disk, it cannot prevent a
user from mounting the disk while '"diskrepair" is 1in progress. You
yourself must assume that responsibility.

If "diskrepair" encounters some other problem when it tries to unmount
the device, it responds

Ummount error <error_num>,

where <error_num> is the number of the UniFLEX error that caused the
failure. Consult the operating system manual for an explanation of the
error.

If the “n” option is in effect, "diskrepair" does not need to unmount a
mounted disk because it cannot write to the disk. However, when running
"diskrepair" with the “n” option, you should make sure that no one else
is using the disk that you are testing. The results of running
"diskrepair" while someone is using the disk are unreliable.

10.3.6 Checking the Root Device

You can use "diskrepair" to check the structure of the root device, but
in order to perform correctly, the utility must suspend all other tasks
running on the system. After invoking the system call to do so,
"diskrepair" waits for 5 seconds to give all tasks a chance to handle
the suspension gracefully. During those 5 seconds any input to
"diskrepair" (such as a control-C) 1is lost. We recommend that you
refrain from typing (except to interrupt or respond to "diskrepair")
until "diskrepair" releases all tasks from suspension. Although the
operating system can continue to accept input, the suspended tasks
cannot process it, and if you type more than 255 characters, you will
lose some data,

If for some reason "diskrepair" cannot suspend all tasks, it returns the
following message before either aborting or proceeding to the next
device:
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Cannot suspend running tasks.
"<dev_name>" ignored.

When '"diskrepair" is done, it first updates the disk if necessary, then

allows all suspended tasks to resume. Of course, if "diskrepair" shuts
down the system, the suspended tasks cannot resume; they are lost.

10.3.7 Status of the Root Directory

As its final preliminary check, "diskrepair" tries to read the fdn which
describes the root directory. If, for any reason, it cannot access this
fdn, it reports

Cannot access fdn for root device.
This error 1is fatal to "diskrepair". It is unlikely that you will be

able to salvage data from the disk (see Chapter 11), and you must
eventually rebuild the system.

10.4 Calling "blockcheck"

At this point, 'diskrepair" calls the utility "/etc/blockcheck". If it
cannot read or execute that file, it tells you

Cannot call "/etc/blockcheck”,

It then proceeds to the next device, if you specified omne. ° Otherwise,
it aborts.

After successfully accessing "blockcheck", "diskrepair" checks to make
sure that it 1is the proper version of the utility. If it is not, it

aborts after reporting:
"/etc/blockcheck” is invalid.

Next, "blockcheck" tries to open the specified device. If it fails, it
reports

10.12



Repairing a Damaged Disk

Cannot open device,

If you specified only one device on the command line, '"diskrepair"
aborts. Otherwise, it prints the message

"<dev_name>" ignored.

It then proceeds to the next device.

10.4.1 Abnormal Termination of "blockcheck"

If for any reason "blockcheck" terminates abnormally--that is, receives
a program interrupt from the operating system—-"diskrepair" issues the
following message before it aborts:

"Blockcheck” terminated abnormally (status = <num>).
"Diskrepair" aborted for "<dev_name>",

Such a message is not indicative of a problem with either "diskrepair"
or the device. You should try to run 'diskrepair" again, for the
problem may not recur. If the problem persists, it is probably caused
by malfunctioning hardware. Contact Technical Systems Consultants for
assistance,

10.4,2 Improper 1/0 Redirection

When testing the structure of a disk, it is impractical to try to
redirect either standard output or standard error (the results of the
test) to a file on the disk you are testing., If you do try to do so,
you receive the following message:

Output directed to device under test.
In such a case, "diskrepair" aborts.
While it 1is checking the validity of any I/0 redirection, '"diskrepair"
must access the fdns of whatever files are open as standard error and
standard output., If for any reason 'diskrepair" cannot read one or both

of these fdns, it prints whichever of the following messages 1is
appropriate:
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Cannot access fdn for standard error.
Cannot access fdn for standard output.

In such a case you should reinvoke "diskrepair" with the terminal as the
standard I/0 channel that caused the problem.

10.5 Preliminary Checks on the SIR

10.5.1 Accessing the SIR

Before proceeding with the tests on the structural integrity of the
disk, "blockcheck'" tries to read the SIR. If the SIR has been damaged
so badly that "blockcheck'" cannot read it, it reports:

Cannot read System Information Record.

This error is fatal to "diskrepair". You may be able to salvage some
information from the disk (see Chapter 11), but you must reformat it.

10.5.2 Size of Disk

"Diskrepair" checks to see that the size of the disk is within the range
that it can handle. The current limit is approximately 400 Megabytes.
If the data in the SIR indicate that the disk is larger than this limit,
"diskrepair" issues the following message:

Disk too large or bad size in SIR.
"<dev_name>" ignored.

This error, too, is fatal to "diskrepair". You may be able to salvage
some information from the disk (Chapter 11), but you must reformat it.

10.14



Repairing a Damaged Disk

10.5.3 Fdn Count

"Diskrepair" reads the SIR to determine how many blocks on the disk are
reserved for use as fdns., It checks to see that (1) the number of fdns
does not exceed 65,528 (the maximum allowed by the operating system) and
(2) the number of blocks allocated for fdns does not exceed the size of
the disk. If either limit 1is exceeded, '"diskrepair" issues the
following message:

Too many fdn blocks: <num>.
""<dev_name>" ignored.

This error is fatal to "diskrepair". You may be able to salvage some
information from the disk (see Chapter 11), but you must reformat it.

10.5.4 First Block of Paging Spacé

The SIR contains the address of the first block of the paging space. It

also contains information that allows '"diskrepair" to calculate
independently what that address should be. If the calculated address is
less than the address stored in the SIR, a contradiction exists: some

blocks that are in the volume space are also in the paging space. If
this situation arises, "diskrepair' issues the following message:

Volume space overlaps paging space.
———-=> Assume volume space correct and fix?

If you respond “n”, "diskrepair" aborts with the message

"<dev_name>" ignored.

If you respond “y”, "diskrepair" assumes that the address it calculated
is correct and rewrites the SIR with the calculated address as the
address of the first block of the paging space.

If the calculated address is greater than the address stored in the SIR,
the net result is a hole in the map of the disk: the volume space ends
before the paging space  begins. The intermediate blocks are
inaccessible. Although this situation wastes some disk space, it does
not cause any logical inconsistencies in the structure of the disk.
Therefore, "diskrepair" considers the disk intact, but it issues the
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following warning:

WARNING: <num> unassigned blocks between volume space and
paging space. ‘

10.5.5 First Block of Contigpous-File Space

The SIR contains the address of the first block of the contiguous-file
space. It also contains information that allows '"diskrepair" to
calculate independently what that address should be. If the calculated
address is less than the address stored in the SIR, a contradiction
exists: some blocks that are in the paging space (or the volume space
if the disk does not contain any paging space) are also in the
contiguous-file space. If this situation arises, "diskrepair" issues
one of the following messages:

Volume space overlaps contiguous-file space.
Paging space overlaps contiguous-file space.

The message is followed by whichever of the following prompts is
appropriate: :

————-> Assume volume space correct and fix?
----- > Assume paging space correct and fix?

If you respond “n”, "diskrepair" aborts with the message

"<dev_name>" ignored.

If you respond “y”, "diskrepair' assumes that the address it calculated
is correct and rewrites the SIR with the calculated address as the
address of the first block of the contiguous-file space.

If the calculated address is greater than the address stored in the SIR,
the net result is a hole in the map of the disk: the volume or paging
space ends before the contiguous-file space begins. The intermediate
blocks are 1inaccessible. Although this situation wastes some disk
space, it does not cause any logical inconsistencies in the structure of
the disk, Therefore, 'diskrepair" considers the disk intact, but it
issues the one of the following warnings:
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WARNING: <num> unassigned blocks between volume space and
contiguous-file space.

WARNING: <num> unassigned blocks between paging space and
contiguous-file space.

10.6 The File "/.badblocks"

You can effectively hide blocks that are known to be bad by placing them
in the bad-blocks file, "/.badblocks", with either the "format" or
"badblocks" command (see Section 3.5). The operating system knows not
to allocate any of the blocks which are in this file. '"Diskrepair",
too, must be aware of the presence of this file, so that it does not
inadvertently place the bad blocks in either free list. Therefore, the
last thing it tries to do before it starts to check the structure of the
disk is to read the bad-blocks file.

10.6.1 Accessing the Bad-Blocks File

If "diskrepair" encounters an I/0 error while trying to read the
bad-blocks file, it reports the following error and continues:

Error checking ".badblocks" file. File ignored.
Although "diskrepair" continues to run, it does not know about the
blocks in the bad-blocks file. In such a situation the results are

unpredictable. If problems arise, you may be able to salvage some of
your data, (see Chapter 11), but you must eventually reformat the disk,

10.6.2 Validating the Bad-~Blocks File

If "diskrepair" can read the bad-blocks file but finds that (1) it is
not a regular file or (2) the first block of the file is located where
the boot sector (sector zero), the SIR, or the root directory should be,
it issues the following message and tries to continue:

Bad ".badblocks" file. File ignored.
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Since "diskrepair" cannot read the bad-blocks file, it does mnot know
which blocks are bad. It might, therefore, try to access a bad block
for its own use. If it does so and if it detects the error, it notifies
you of the physical error. In such a case you should deny permission
for "diskrepair" to continue, salvage whatever data you can (see Chapter
11), and rebuild your system.

10.6.3 Checking the Size

The bad-blocks file cannot contain more than 16,522 blocks. It is
unlikely that you will ever wuse a disk that contains that many bad
blocks, but it is possible for the fdn associated with the bad-blocks
file to be damaged in such a way that the operating system thinks that
the bad-blocks file is too large. In such a case "diskrepair" returns

the following message:

Bad~blocks file too large.

It then ignores the part of the file that appears to be beyond 16,522
blocks,

10.7 Phase 1--Check Allocated Blocks

During phase 1, "diskrepair" reads every fdn on the disk. From reading
the fdns it can determine which ones are inactive (do not describe a
file), which ones describe devices, and which ones describe regular
files, directories, or contiguous files. If an fdn refers to a regular
file, a directory, or a contiguous file, '"diskrepair" continues reading
the fdn to see how many blocks and which blocks are allocated to that

file.

10.7.1 File Size

During phase 1, "diskrepair" evaluates the size of each file as recorded
in its fdn, If the size is logically inconsistent, '"diskrepair" reports
an error. It does not attempt to fix the error until phase 2.
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10.7.1.1 Noncontiguous files

Once "diskrepair" knows how many blocks are allocated to a particular
noncontiguous file, it compares that number to the size that is written
in the fdn. Because the size is measured in bytes, this comparison can
only determine if the size and the number of allocated blocks are
compatible., For instance, if two blocks are allocated to the fdn, you
would normally expect the file to contain between 513 and 1,024 bytes.
If the size is not in this range, "diskrepair" reports

File size error in fdn <fdn_num> (size <num_l>, found <num_2>).
10.7.1.2 Contiguous files

The only restriction that '"diskrepair" places on the size of a
contiguous file is that it must be a multiple of 512. If it 1is not,
"diskrepair" reports: ’

Contiguous—-file size error in fdn <fdn_num>.

10.7.2 Out-of-Range Blocks in Fdns

While "diskrepair" 1is reading fdns to determine which blocks are
allocated to which files, it checks to make sure that the address of
each block is a valid one. For noncontiguous files the addresses should
correspond to blocks within the volume space on the disk; for contiguous
files, to blocks within the contiguous-file space. If an address which
appears in an fdn corresponds to a block on an inappropriate part of the
disk, "diskrepair" reports

Out-of-range block in fdn <fdn_num>.

It does not, at this point, do anything to correct the problem (see
Section 10.9.5). The problem will be corrected later; however, the only
way to fix the structure of the disk in such a case is to delete the
file containing the out-of-range block. Before doing so, however, you
may be able to salvage most of the file (see Chapter 11).
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"Diskrepair" maintains a list containing the addresses of the
out-of-range blocks it encounters, Currently, the maximum length of
this 1list is forty blocks., If "diskrepair'" encounters more than forty
out-of-range blocks, it continues to report each one, but it tells you

Too many out-of-range blocks.

This message means that "diskrepair" cannot add any more blocks to the
list.  Of course, under such conditions it cannot completely repair the
disk. Therefore, when 'diskrepair" finishes, it tells you to run
"diskrepair" again.

10.7.3 Blocks Duplicated in Fdns

A given block from the volume space should be allocated either to the
free 1list or to exactly one fdn (hence, one file), If "diskrepair"
finds that a block is allocated to more than one fdn, it keeps track of
the number of the fdn in which the second, and any subsequent,
allocations occur, If it does find any blocks that are duplicated 1in
fdns, it enters phase 1B, in which it scans the fdns again in order to
determine which fdn first claimed a duplicate block. It then prints a
message for each fdn which contains a duplicate block. The message has
the following form:

Duplicate block <block num> in fdn <fdn_num>.

At this point "diskrepair" does not do anything to correct the problem
(see Section 10.9.6). The problem will be corrected later; however, the
only way to fix the structure of the disk is to delete all but one of
the files that contain the duplicate block. Before doing so, however,
you may be able to salvage most of the data in the files (see Chapter

11).

"Diskrepair" maintains a list containing the addresses of the duplicate
blocks it encounters. Currently, the maximum length of this 1list is
sixty blocks. If '"diskrepair" encounters more than sixty duplicate
blocks, it continues to report each one but also includes a message
saying

Too many duplicate blocks.,
This message means that "diskrepair" cannot add any more blocks to the

list. Of course, under such conditions it cannot completely repair the
disk, and when it finishes, it tells you to run "diskrepair" again.
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10.8 Transition between Phase 1 and Phase 2

During the transition from phase 1 to phase 2 '"diskrepair" calls the
utility "fdncheck", which does some preliminary checking of its own
before proceeding with the evaluation of the logical structure of the
disk.

10.8.1 Calling "fdncheck"
If "diskrepair" cannot read or execute "fdncheck", it tells you

Cannot call "/etc/fdncheck".

It then proceeds to the next device, if you specified one. Otherwise,
it aborts.

After successfully accessing "fdncheck", '"diskrepair" checks to make
sure that it is the proper version of the utility. If it is not, it
aborts after reporting

"/etc/fdncheck" is invalid.

10.8.2 Abnormal Termination of "fdncheck"

If for any reason "fdncheck" terminates abnormally--that is, receives a
program interrupt from the operating system—-'"diskrepair" issues the
following message:

"Fdncheck' terminated abnormally (status = <num>).
"Diskrepair" aborted for "<dev_name>".

It then proceeds to the next device, if you specified one. Otherwise,
it aborts.

Such a message is not indicative of a problem with either "diskrepair"
or the device. You should try to run '"diskrepair" again, for the
problem may not recur. If the problem persists, it is probably caused
by malfunctioning hardware. Contact Technical Systems Consultants for
assistance.
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10.8.3 The File "/.badblocks"

The utility "fdncheck", 1like "blockcheck", tries to read the file
".badblocks" in the root directory. It is possible for "fdncheck" to
have trouble reading the bad-blocks file even if "blockcheck" does not.
If it does encounter a problem, it returns one of the error messages
described in Section 10.6.1.

10.8.4 Reading the Root Directory

Before entering the next phase, "fdncheck" tries to read the root
directory. If the root 1is so badly damaged that it cannot be read,
"diskrepair" issues the following message:

Cannot read root directory.

If the length of the root directory has been truncated to 0, you receive
a message to that effect:

Length of root directory is zero.

These messages are both fatal to "diskrepair". In either case the disk
cannot be repaired. Such a disk cannot be mounted; therefore, you
cannot even attempt to salvage the information on it.

If "fdncheck" tries to read the root directory and discovers that the
root fdn describes it as a regular file rather than a directory, it
reports

Root fdn is not a directory.
----- > Force into directory?

A negative response causes "diskrepair" to abort. Depending on the
extent of the damage, you may be able to salvage some of the information
on the disk (see Chapter 11). A positive response causes '"diskrepair"
to force the fdn to describe a directory and to prompt for permission to
continue:

----- > Continue?
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If you respond negatively, '"diskrepair" aborts. If you respond
positively, it tries to continue although the amount of success it has
depends on the exact nature of the damage. If the only part of the fdn
which is damaged is the part that describes the type of file associated
with the fdn, this repair should solve the problem. If, however, much
more of the fdn is damaged, other problems will arise. In a case where
the root directory is badly damaged, '"diskrepair" cannot fix the disk.
Nor can you salvage any information from it. Your only choice 1is to
reformat the disk. '

10.9 Phase 2~-Scan Directories

During phase 2, "diskrepair" scans each directory for problems in
structure. A directory consists of a series of entries, each containing
the name of a file and the number of the fdn that describes that file.
The number of bytes in an entry is always a multiple of 16. Each entry
uses at least 16 bytes——two for the fdn number and fourteen or more for
the file name--and at most 64 bytes (see Section III of The UniFLEX
Operating System). '

10.9.1 Size of Directory

Currently '"diskrepair" cannot handle a directory of more that 4,416
entries, However, this theoretical limitation on the size of a
directory 1is unlikely to be a practical limitation. If you do have a
directory that appears to be too large, '"diskrepair" prints the
following message:

Directory too large: '"<dir_name>".,
==—==> Truncate and continue?

If you receive this message and you know that you do not have a
directory with more than 4,416 entries, chances are that the part of the
fdn for the directory which contains the size is damaged. In such a
case, it 1is safe to truncate because '"diskrepair" simply sets the size
to 4,416. If, on the other hand, you do have a directory that really is
too large, you cannot successfully run "diskrepair" without losing the
files beyond the 4,416th entry in the directory.
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If the size of a directory is not a multiple of 16, "diskrepair" reports

0dd size for directory '"<dir_name>".
fdn=<fdn_num> type=directory size=<bytes>
owner=<owner_name> time=<time_and date>

~——==> Truncate?

"Diskrepair" corrects this error by truncating the size stored in the
fdn to the nearest multiple of 16. This repair should cause no harm.

10.9.2 Nesting Directories

"Diskrepair" can only function to the level of twelve subdirectories.
If your directory structure is more deeply nested than that,
"diskrepair" informs you

Nesting too deep at '"<dir_name>".

The program then aborts.

10.9.3 1Invalid File Name

While reading a directory, "diskrepair" checks the validity of the file
name that appears in each entry. If the file name is invalid, it
reports:

Invalid file name: "<file_name>",

————=> Fix?
When it displays an invalid file name, 'diskrepair" uses the caret, “°7,
followed by the appropriate character, to indicate any control character
except the null character. It uses the symbol ""@" (a caret followed by
an "at" symbol) to indicate the null character. It displays a character
with the high-order bit set as the same character without the high-order
bit set. Thus, an invalid name may appear to be valid if the only
problem is that it contains one or more characters with the high-order
bit set. ’
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File names are discussed in detail in Section III of The UniFLEX
Operating System, Basically, a file name is invalid if the directory
entry which contains it (1) contains more than 55 characters,
(2) contains a slash character, “/”, within the name, (3) does not end
with a null character (unless the name of the file 1is exactly 14
characters long) (4) contains a control character, (5) contains only
null characters, (6) or contains a character with the high-order bit set
(unless mandated by the size of the file name). A file name is also
invalid if the way in which it 1is stored indicates that it should
contain more than 14 characters but it does not.

Although an invalid file name is extremely unlikely, the consequences
are serious. The operating system simply cannot access a file with an
invalid name. Unless you fix the error, the file remains on the disk,
inaccessible, until you reformat the disk. We therefore recommend that
you allow "diskrepair" to rename the file. Such a change has no effect
on anything else on the disk. '

"Diskrepair" uses the following rules when fixing an invalid file name:

1. 1If the name contains more than 55 characters,
"diskrepair" truncates it to 55 characters.

2. If the way in which the name is stored indicates that it
should contain more than 14 characters but it does not,
"diskrepair" shortens the name.

3. If the name contains an invalid character, 'diskrepair'
replaces it with an “X°,

4, 1If the name contains only null characters, "diskrepair"
names the file "file<fdn>".

1

It is possible for "diskrepair" to create a file name that matches the
name of another file. If a file name should happen to be duplicated,
you can change the name of one of the files with the "rename" command
(see 68xxx UniFLEX Utility Commands) as soon as '"'diskrepair" terminates,

10.9.4 File Size

During phase 1, '"diskrepair'" reports all errors in file size (see
Section 10.7.1) by telling you which fdn the error 1is in. It then
stores the fdn number in a list, which it refers to during phase 2 when
it 1is able to determine the name of the file associated with each fdn.
The list has room for twenty fdns. During phase 2, "diskrepair" repeats
its messages about errors in file size (for up to twenty files), but now
the message includes the name of the file and a prompt for permission to
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fix it:

File size error in fdn <fdn num>, file "<file name>".
————=> Fix? '

When '"diskrepair" corrects a file size error in a noncontiguous file, it
counts the number of blocks allocated to the file, multiplies that
number by 512 (the number of bytes in a block), and puts that number in
the appropriate place in the fdn. Therefore, unless the file completely
uses the last block allocated to it, the number "diskrepair" writes to
the fdn is greater than the number of bytes in the file. Thus, the file
is likely to contain some extraneous data. If the file is a text file,
you can remove the extra data with an editor. When you exit from the
editor, the operating system writes the correct size to the fdn. If the
file is a binary file, however, you may not be able to remove the
extraneous data and, if the file is not backed up, you may have to
sacrifice it,

When "diskrepair" corrects a file size error in a contiguous file, it
rounds the size up to the next multiple of 512.

If "diskrepair" encountered file-size errors in more than twenty files
on your disk, it is unable to tell you the names of all of the files.
In such a case you should fix the errors and rerun 'diskrepair" so that
you can fix the remaining errors.

10.9.5 OQut-of-Range Blocks in Files

During phase 1, "diskrepair" makes a record of all the fdns that contain
block addresses that are out of range. As it reads the directories
during phase 2, it watches for each of these fdns. When it encounters
one, it prints the following message:

Out-of-range block in "<file name>",
fdn=<fdn_num> type=<file_type> size=<bytes>
owner=<owner_name> time=<time and date>

———==> Delete?

If you do not delete a file containing an out-of-range block, the
structure of the disk remains damaged, However, you may want to defer
deleting the file, trying first to salvage what you can (see Chapter

11). If neither the “n” nor the “p” option is in effect, "diskrepair"
automatically deletes all files that contain one or more out-of-range
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blocks unless the file is the root directory or the bad-blocks file.

If an out-of-range block occurs in either the bad-blocks file or in the
root directory, "diskrepair" cannot delete the offending file. Rather,
the program prints one of the following messages:

Cannot delete ".badblocks".
Cannot delete root directory.

To correct either of these situations you must eventually reformat the
disk. Of course, if the disk is not backed up, you should try to
salvage as much information as possible (see Chapter 11) before
reformatting it,

Now consider the case where more than one directory entry points to an
fdn which contains an out-of-range block (multiple 1links to a file).
The first time '"diskrepair" encounters the out-of-range block in an fdn,
it asks if you want to delete the corresponding file., If you do delete
the file, "diskrepair" changes the fdn number in the directory entry to
0 and changes the fdn itself so that it is inactive. Thus, the £fdn
numbers in the directory entries for the other files which were linked
to the file you deleted now point to an inactive fdn. '"Diskrepair"
handles this problem as it encounters each file (see Section 10.9.9).

Suppose, however, that you deny permission when 'diskrepair" asks to
delete the first file corresponding to the fdn that contains an
out-of-range  block. In that case, '"diskrepair" finds the same
out-of-range block when it encounters the next file linked to that fdn.
Once again, it asks for permission to delete the file. If you deny
permission, the pattern repeats itself. If, on the other hand, you
grant permission to delete one of the linked files after having denied
it to one or more of them, you create a new problem. "Diskrepair"
changes the fdn number in the directory entry to O and makes the fdn
itself inactive. If it encounters any more files which had been 1linked
to the deleted file, it tells you, as it should, that their directory
entries point to an inactive fdn. It can fix this problem. However,
the directory entries for the files you did not delete that also contain
the out-of-range block now also point to the same inactive fdn. It is
too late for '"diskrepair" to fix this problem because it has already
checked those files. It can, nevertheless, alert you to the situation
and does so by printing the following message:

WARNING: Previous links to fdn <fdn_num>.

In addition, when "diskrepair" finishes, you receive a message telling
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you to run “diskrepair' again,

10.9.6 Blocks Duplicated in Files

During phase 1, "diskrepair' makes a record of all the fdns that contain
duplicate block addresses. As it reads the directories during phase 2,
it watches for each of these fdns. When it encounters one, it prints
the following message:

Duplicate block in "<file_name>",
fdn=<fdn _num> type=<file_type> size=<bytes>
owner=<owner_name> time=<time_and date>
Duplicated in fdn <fdn_num>,

————— > Delete?

Until you delete all but one file containing a duplicate block, the
structure of the disk remains damaged. If neither the “n” option nor
the “p” option is in effect, "diskrepair' inactivates every fdn except
the last one which claims a duplicated block, unless the corresponding
file is either the root directory or the bad-blocks file. The overall
effect is to delete the files described by these fdns and to return to
the free list all blocks they contain which are not duplicated in other
files, If, however, you first execute the program with the “n” option,
"diskrepair" informs you which files contain duplicate blocks but
deletes no files. If you run it with the “p” option, you can respond
‘n” to all prompts for deleting files. Once you know which files
contain duplicated blocks, you can execute "diskrepair" again with the
“p” option, knowing which files you want to delete. In this way you can
save the file you want to save even if it is not the last one to claim
the block. In addition, you may be able to salvage some material before

deleting it (see Chapter 11).

If a duplicate block occurs in either the file ".badblocks" or in the
root directory, '"diskrepair' cannot delete the offending file. Rather,
the program prints one of the following messages:

Cannot delete ",badblocks".
Cannot delete root directory.

Because you can keep one of the files that contains a duplicate block,
this situation may resolve itself cleanly--if the duplicate block really
belongs in the file in question. If it does not, you will encounter
other problems as well.
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10.9.7 The Files "." and ".."

The first two entries in every UniFLEX directory should be the files "."
and "..". The name ",." refers to the parent directory of the directory
in question; the name "." refers to the directory itself. 1f
"diskrepair" finds a directory that does not contain exactly one of each
of these files, it issues one of the following messages:

WARNING: Too many "." entries for "<dir_name>".
WARNING: Too many ".." entries for "<dir_name>".
WARNING: No "." entry for "<dir_name>".

WARNING: No ".." entry for "<dir_name>".

These messages are only warnings. "Diskrepair" makes no effort to
correct any of these problems, You can wusually fix the case of a
missing "." or ".." directory after '"diskrepair" is finished (see
Section 10.5.1). However, the case of multiple "." or ".." files cannot
be repaired without deleting the directory. After deleting it, you
should rerun "diskrepair", which will locate an unreferenced directory
corresponding to the extra "." or ".." file. Do not place this
directory in the lost—and-found directory. Instead, delete it,

If the entries ".'" and ".." are present in the directory, 'diskrepair"
checks their fdn numbers. They should match the fdns of the directory
itself and its parent directory. If they do not, "diskrepair" prints
whichever of the following messages is appropriate:

Bad "." in "<dir_name>",
Bad ".." in "<dir_name>".

followed by the prompt

————— > Fix entry?

It is perfectly safe to fix the entry; the change has no other effect on
the disk,

10.9.8 Unknown File Type

The fdn contains information describing the type of file it refers to.
Nine valid types of file exist: regular file, directory, block device,
character device, network node, pseudoterminal, inactive, pipe,
contiguous file. If "diskrepair" does not recognize the file as one of
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these nine types, it notifies you:

Unknown file type for "<file name>".
fdn=<fdn_num> type=unknown size=<bytes>
owner=<owner_name> time=<time_and_date>

=———=> Delete?

If you see this message, you may as well delete the file because you
cannot salvage it.

10.9.9 1Inactive Fdn

An inactive fdn is one that does not refer to any file; it is therefore
a "free" fdn. If a directory entry points to an inactive fdn,
"diskrepair" reports

Inactive fdn for "<file name>",
fdn=<fdn_num> type=inactive size=<bytes>
owner=<owner_name> time=<time_and date>

~———-> Delete directory entry?

This message indicates that (1) the fdn describing the file has been
severely damaged, (2) the directory entry points to the wrong fdn-—which
happens to be inactive, or (3) the fdn was previously cleared to fix
another problem, such as an out-of-range block. In any case, you may as
well delete the directory entry because "diskrepair" cannot determine
what the fdn should be., If the fdn is damaged, you cannot recover the
file; however, if the entry merely points to the wrong fdn, the correct
fdn is almost certainly unreferenced and will, therefore, show up later
in the course of repairing the disk (see Sectioms 10.10 and 10.11.1).

10.9.10 Out-of-range Fdns

The "format'" command reserves a certain number of blocks for fdnms. The
fdns are numbered from 1 to the appropriate number, which varies
depending on the exact form of the '"format" command used (see 68xxx
UniFLEX Utility Commands). If the fdn number in any directory entry is
outside this range of numbers, '"diskrepair" reports

Out-of-range fdn for '"<file_name>",
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and prompts for permission to delete the directory entry. You may as
well give permission because the fdn that should have been pointed to is
now probably an unreferenced fdn and will show up at some other time in
the process of repairing the disk (see Sections 10.10 and 10.11.1).

10.10 Phase 3--Check Unreferenced Directories

During phase 3, "diskrepair" looks for unreferenced directories. An
unreferenced directory is a directory whose fdn is not pointed to by an
entry in any directory in the file system. If "diskrepair" finds an
unreferenced directory it sends you the message

Unreferenced directory.
fdn=<fdn_num> type=directory size=<bytes>
owner=<owner_name> time=<time_and_date>

Put in "lost+found"?

If you respond to the prompt positively, "diskrepair" names the
directory '"file<fdn_num>" and tries to add it to the directory
"lost+found". If it succeeds, it informs you

"<file_name>" put in "lost+found".
Parent fdn was <fdn_num>.

After '"diskrepair" 1is finished, you can look at all the files in the
lost—and-found directory, decide where they belong, and recomstruct your
file system.

The directory "lost+found" is normally created by the command "“crdisk"
when it creates a system disk. Of course, if for any reason this
directory is not on the damaged disk, 'diskrepair' cannot put any files
in 1it, If the lost-and-found directory does not exist, '"diskrepair"
tells you

Cannot connect: "lost+found" directory is missing or full.

It then prompts you for permission to delete the file.

"Diskrepair'" returns this same message 1if it discovers that the
lost-and-found directory is full except for the first time it makes the
discovery, when it prints the following message instead:
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No room in "lost+found",

It then prompts for permission to delete the file, Once "diskrepair"
discovers that the directory "lost+found" is full, it no longer asks you
if it should put an unreferenced file in "lost+found". Rather, it
simply asks for permission to delete the file.

If the lost—and-found directory is inaccessible (either nonexistent or
full), "diskrepair no longer asks you if it should put an unreferenced
directory in "lost+found". Rather, it simply asks for permission to

delete the file,

If your lost-and-found directory does fill wup, you should 1let
"diskrepair" finish, but do mnot allow it to delete any unreferenced
files. Mount the disk if possible and see what files are in
"lost+found". If the files are not backed up, you can try to copy them
to a backup device if one is available. Once you have successfully
copied them, you can delete all entries in '"/lost+found" and run
"diskrepair" again. Once the disk is fixed, you may want to increase
the size of the lost-and-found directory (see Section 11.5.2).

If your disk does not have a lost—-and-found directory, you cannot
reliably salvage the information in the unreferenced directory or in any
of the files that are descendants of that directory. If you do not have
backup copies of the unreferenced files, you may try, as a last resort,
to create a "lost+found" directory on the damaged disk., If you are
successful, you will be able to salvage the unreferenced files.
However, creating a file on a damaged disk may simply make the situation
worse, You should not try to create a lost-and-found directory until
you have salvaged as much information as possible from the disk and are
willing to reformat it if your attempt to create it fails.

10.11 Phase 4-—Check File and Directory Links

During phase 2, "diskrepair" builds a table which contains an entry for
each £fdn. The entry shows whether or not the fdn is active and, if it
is, what type of file it describes. It also contains space for the link
count (the number of directory entries that point to that fdn). During
phase 4, "diskrepair" checks this table for certain inconsistencies.
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10.11.1 Unreferenced Files

Once the table of fdns is made, it shows whether or not any unreferenced
files exist., If the table shows that the link count for a file 1is 0,
that file is wunreferenced--that is, no directory entry points to that
fdn. Any unreferenced files and any unreferenced directories which were
not previously placed in the lost-and-found directory are reported to
the user as follows:

Unreferenced <file or_directory>.
fdn=<fdn_num> type=<file_type> size=<bytes>
owner=<owner_name> time=<time_and date>

If the file is a directory, '"diskrepair" asks if you want to delete it
(you had a chance to put it in the lost-and-found directory in phase 3).
If it is a regular file and the disk contains a lost—and-found directory
that is not yet full, '"diskrepair" asks

----- >Put in lost+found?

If you respond negatively, 'diskrepair" asks if it should delete the
file., If you neither delete it nor place it in the lost—-and-found
directory, the structure of the disk remains damaged. If you respond
positively to the prompt to insert the file in the lost-and-found
directory, 'diskrepair" names the file "file<fdn_num>" and adds it to
the directory. After '"diskrepair" is finished, you can look at all the
files in the lost-and-found directory, decide where they belong, and
reconstruct your file system,

The directory "lost+found" is normally created by the command "crdisk"
when it creates a system disk. 0f course, if for any reason this
directory is not on the damaged disk, '"diskrepair" cannot put any files
in it, Instead of asking for permission to put the file in the

lost-and-found directory, it tells you

Cannot connect: "lost+found" directory is missing or full.

It then prompts you for permission to delete the file,

"Diskrepair" returns this same message if it discovers that the
lost-and-found directory is full except for the first time it makes the
discovery, when it prints the following message instead:
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No room in "lost+found".

It then prompts for permission to delete the file. Once "diskrepair"
discovers that the directory "lost+found" is full, it no longer asks you
if it should put an unreferenced file in 'lost+found". Rather, it
simply asks for permission to delete the file.

If your lost—and-found directory does £fill up, you should let
"diskrepair" finish, but do not allow it to delete any unreferenced
files. Try to mount the disk and see what files are in "lost+found".
If the files are not backed up, you can try to copy them to a backup
device. Once you have successfully copied them, you can delete all
entries in "/lost+found" and run '"diskrepair'" again. Once the disk is
fixed, you may want to increase the size of the lost-and-found directory
(see Section 11.5.2).

If your disk does not have a lost-and-found directory, you cannot
reliably salvage the information in an unreferenced file. If you do not
have backup copies of the unreferenced files, you may try, as a last
resort, to create a "lost-and-found" directory on the damaged disk. If
you are successful, you will be able to salvage the unreferenced files.
However, creating a file on a damaged disk may simply make the situation
wor se, You should not try to do so until you have salvaged as much
information as possible from the disk and you are willing to reformat it
if your attempt to create the directory fails.,

10.11.2 Link Count

While it is building the table of fdns, "diskrepair" keeps track of the
link count for each file., If the actual link count as tallied by the
process of making the table does not agree with the link count appearing
in the fdn, "diskrepair" offers to fix the discrepancy:

Link count is <num 1>, should be <num_ 2>,

In response to a “y”, it changes the link count in the fdn to match the
one determined by the tally. This change has no effect on the rest of
the disk.
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10.11.3 1In-core Fdn List

During phase 4, "diskrepair" also examines the in-core fdn list, which
is a partial list of fdns that are available for use (inactive). It
tries to verify the number of free fdns in the list. If this number is
in error, "diskrepair" responds

Bad in-core fdn count.

At this time "diskrepair" also checks to see if any in-core fdn which is
supposedly free 1is actually in use. In such a case "diskrepair" tells
you

Free in-core fdn in use.

Finally, "diskrepair" checks for in-core fdns that are duplicated in the
list or whose fdn numbers are outside the range of permissible numbers.
These errors are reported by the following messages:

Duplicate in-core fdns.
Out-of-range in-core fdn,
Each of these four messages is followed by the prompt

————— > Fix in-core fdn list? .

There is no reason to deny permission to fix the in-core fdn list
because "diskrepair" can do so without affecting the rest of the disk,

10.12 Phase 5--Check Free Lists

During phase 5, the "diskrepair" command makes several checks on the
structure of the two free lists--one for the volume space and one for
the contiguous-file space. (Because not all systems support contiguous
files, the free list for the volume space is usually referred to simply
as "the free list'".) You can fix any problems encountered in either free
list by rebuilding it (see Sections 10.12.1.7 and 10.12.2.5).

10.35



68xxx UniFLEX System Manager”s Guide

10.12.1 Volume Space

"Diskrepair" first validates the structure of the free 1list for the
volume space.

10.12.1.1 Missing blocks

During phase 5, "diskrepair" uses the existing free list to complete the
table that it started in phase 1. This table consists of a bit map of
the volume space on the disk. Each block in the volume space 1is
represented by a particular bit. When 'diskrepair" encounters a claim
to a block, it sets the corresponding bit to 1. When the map 1is
complete, all bits should be set to 1. Any bit that is still set to O
represents a "missing" block—~that is, it is allocated neither to a file
nor to the free list. '"Diskrepair" does not inform you of any missing
blocks until it summarizes the status of the free list (see Section
10.12.1.6). '

10.12.1.2 Duplicate blocks

If, while completing the bit map, 'diskrepair" finds a bit that is
already set to 1, it knows that the block represented by that bit is
claimed by both the free 1list and a file, Each time "diskrepair"
encounters such a block it reports:

Block <block num> duplicated in free list.
10.12,1.3 Out-of-range blocks

While "diskrepair™ is evaluating the free list, it checks to make sure
that the address of each block is a valid one., All addresses should
correspond to blocks within the volume space on the disk, If
"diskrepair" discovers any out-of-range blocks, it informs you of them
when it summarizes the status of the free list (see Section 10.12.1.6).

10.12.1.4 Out-of-range pointers
Occasionally, '"diskrepair" reports

Out-of-range pointer in free list.
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The pointer referred to has to do with the way the operating system
maintains the free list. If "diskrepair" finds an out-of-range pointer,
it stops checking the free list and immediately prints a summary of the
information in the bit map (see Section 10.12.,1.1). Because the summary
is printed before the table is complete, the number of missing blocks is
apt to be large.

10.12.1.5 In-core block list

While it 1is checking the free list, "diskrepair" determines whether or
not the number in the SIR representing the number of free in-core blocks
is correct., If it 1is 1incorrect, 'diskrepair" issues the following
message:

Bad in-core block count.

If the in-core block count is incorrect, '"diskrepair" stops checking the
free list and immediately prints a summary of the information in the bit
map (see Section 10.12.1.1). Because the summary is printed before the
table is complete, the number of missing blocks is apt to be large.

10.12.1.6 Summary of the status of the free list

If "diskrepair" finds any problems during phase 5, it summarizes the
status of the free list with the following messages:

Missing blocks = <num>.
Duplicate blocks in free list = <num>,
Out-of-range blocks in free list = <num>,

10.12.1.7 Rebuilding the free list

After reporting any errors found in phase 5, '"diskrepair" prompts for
permission to rebuild the free list:

Invalid free list.
————— > Rebuild?

"Diskrepair“ reconstructs the free list from the information in the bit
map. Rebuilding the free 1list does not affect any data on the disk,
Thus, it is a safe procedure unless 'diskrepair" was unable to read the
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file ".badblocks" (see Section 10.6). On a large disk, however, the
process may take a considerable amount of time (as much as fifteen
minutes). If the only problem is missing blocks, which are harmless,
you may wish to wait and rebuild the free list at a time that will not
inconvenience too many people.

If you give permission for "diskrepair" to rebuild the free list, it
enters phase 5B, During this phase it places in the free list every
block that is in the volume space but is not allocated to a file and is
not in the bad-blocks file. When it finishes rebuilding the free list,

it prints the message

Free list rebuilt (<num> blocks).

where <num> is the number of blocks in the reconstructed free list.

If "diskrepair" encounters an I/0 error while it is rebuilding the free
list, it omits the block from the free list, sending you the following
message:

Omitting block <block num> from free list.

~If you specified the “a” option, "diskrepair" will call the "badblocks"
command in order to place the block in the bad-blocks file. Otherwise,
the block becomes a missing block (see Section 10.12.1.1). In such a
case, you should invoke the "badblocks" command as soon as "diskrepair"
terminates.

10.12.2 Checking the Contiguous-File Free-List

After checking and, if necessary, rebuilding the free list for- the
volume space, '"diskrepair" checks the structure of the contiguous-file
free-list. Because the two free lists are maintained in different ways,
the checks are not identical.

10.12.2.1 Similarities to the free list for the volume space

First, "diskrepair" checks the contiguous—-file free-list for missing,
duplicate, and out-of-range blocks. If it encounters any duplicate
blocks, it reports:
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Block <block num> duplicated in contiguous-file free-list.

It reports the total number of duplicated blocks, as well as any other
problems, when it summarizes the status of the contiguous-file free-list

(see Section 10.12.2.4). '
10.12.2,2 Out-of-order free list

The map of the contiguous-file free-list is an ordered list--that is,
the numbers of each block in the 1list should be greater than the
preceding one and less than the following one. If any block is out of
order, "diskrepair" sends the following message to standard output:

Contiguous—-file free-list map is out of order.

An out-of-order free-list map may cause other problems in the free list,
such as a large number of missing blocks. You should allow '"diskrepair"

to rebuild the free list.
10.12.2.3 Extraneous data

A portion of the contiguous-file free-list map should contain only
zeros. If '"diskrepair" finds any other data in this part of the free

list, it returns the following message:

Extraneous data in contiguous—-file free-list map.

You should allow "diskrepair" to rebuild the free list.
10.12.2.4 Summary of the status of the contiguous-file free-list

When "diskrepair" completes its check of the contiguous-file free-list,
it summarizes the status of this free list as follows:

Missing contiguous-file blocks = <num>.
Duplicate blocks in contiguous—file free-list = <num>.
Out-of-range blocks in contiguous—file free-list = <num>.
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10.12.2.5 Rebuilding the contiguous-file free-list i
After reporting any errors it finds in the contiguous-file free-list,
"diskrepair" prompts for permission to rebuild it:

Invalid contiguous—-file free-list.
———~=> Rebuild?

Rebuilding the contiguous-file free-list 1is a safe procedure unless
"diskrepair" was unable to read the bad-blocks file (see Section 10.6).
However, depending on the size of the contiguous-file space, the process
may take a considerable amount of time. If the only problem is missing
blocks, which are harmless, you may wish to wait and rebuild the free
list at a time that will not inconvenience too many people.

If you give permission for '"diskrepair" to rebuild the contiguous-file
free 1list, "diskrepair" places in the list every block that is in the
~contiguous-file space but is not allocated to a file and is not in the
bad-blocks file. When it finishes rebuilding the free list, it prints
the message

Contiguous-file free-list rebuilt (<num> blocks).

As you use the contiguous—-file free-space, it may become fragmented., If
fragmentation 1is excessive, the operating system cannot maintain a
complete map of the free-list. In such a case, the problem becomes
apparent to ‘'diskrepair" as it tries to rebuild the contiguous-file
free-list, and it reports

Contiguous—-file free-list too fragmented to f£it in map.
<num> blocks lost.

This degree of fragmentation is not considered a logical error on the
disk; however, you will not be able to access all the blocks in the
contiguous~£file space.

If "diskrepair" encounters an 1/0 error in one of the blocks allocated
for the map of the contiguous-file free-space, it tells you

Error encountered rebuilding contiguous-file free-list map.
Although this problem is wunlikely to arise, its consequences are

serious, for you must reformat the disk to correct the problem. You
may, however, be able to salvage some data first (see Chapter 11).
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10.13 Phase Six-—Check SIR Information

During its final phase of operation, "diskrepair" makes several more
checks on the system information record (SIR).

10.13.1 Free Fdn Count

If the number stored in the SIR which represents the total number of
free fdns on the disk does not agree with the number calculated by
"diskrepair" as it moves through the fdns one by one, "diskrepair"
reports

Incorrect count of free fdns in SIR.
————=>Fix?

In response to a positive answer, "diskrepair" changes the number in the
SIR. This change has no effect on anything else on the disk.

10.13.2 Free Block Count

Similarly, if the number stored in the SIR which represents the total
number of free blocks on the disk does not agree with the number
calculated by '"diskrepair" as it checks allocated blocks, "diskrepair"

reports
Incorrect count of free blocks in SIR.

In response to a positive answer, '"diskrepair" changes the number in the
SIR. This change has no affect on anything else on the disk.

10.13.3 Checking the "Mount Flag"

Each time you mount a device, the operating system sets a flag on the
disk in the mounted device (see Section 3.8) Normally, the flag is
cleared by the "unmount" command, If someone removes a disk from a
mounted device without first unmounting it, the flag remains set., If
"diskrepair" finds that this "mount flag" is set, it reports
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"Mount flag" in SIR should be cleared.
==w==> Clear "mount flag" in SIR?

In response to a positive answer, "diskrepair" clears the f£flag. This
change has no affect on anything else on the disk,

10.13.4 State of the Disk

If "diskrepair" modifies the disk, it prints the following message on
completion of its tests:

=== Disk modified, ===
If it does not modify the disk and the “v” option was not in effect, it

prints whichever of the following messages is appropriate:

=== Disk OK, ===

Disk needs repair! ===

If you did specify the “v” option, "diskrepair" assumes that its output
has already indicated whether or not you need to repair the disk.

"Diskrepair" may encounter more problems than it can fix during one run.
For example, it can only handle a certain number of duplicate or
out-of-range blocks (see Sections 10.7.2 and 10.7.3). If "diskrepair"
cannot fix all the errors it encounters, or if it encounters a read or
write error but you choose to continue operation, it prints the
following message when it is finished:

=== Problems encountered. Rerun "diskrepair".

If appropriate, this message occurs no matter what options you specify.

If the “a” option is in effect and the disk is so badly damaged that all
the iterations of ‘"diskrepair" fail to fix it, the following message
appears:

=== Repair of "<dev_name>" not complete after <num> tries, ===
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10.13.5 Updating the SIR

When it is finished modifying the disk, "diskrepair" must update the SIR
so that it corresponds to the new structure of the disk. If the device
being checked is not the root device, "diskrepair" simply rewrites the
SIR with the correct information. If, however, the SIR of the root
device must be wupdated, '"diskrepair" kills all tasks running on the
system and locks up the system so that no new tasks can begin. It then
modifies the SIR. This procedure 1is necessary to prevent conflicts
between the written data and similar data kept in memory. After
updating the SIR, "diskrepair" stops the system and prints the following
message:

=== Intentional system stop. Reboot UniFLEX, ===

If you receive this message, you must reboot the system before you can
proceed.

If "diskrepair" encounters an I/0 error when it tries to make any
changes in the SIR, it prints the following message:

ERROR UPDATING SIR. DISK IS BAD!

This error 1is not only fatal to "diskrepair", it also means that you
must rebuild your system disk and that you cannot salvage any data from
it.

10.14 I/0 Errors

If "diskrepair" encounters an I/0 error, it first prints a generic
message telling you that it could not read from or write to the disk.
It then prompts you for permission to continue and, if you respond
positively, usually gives you a more detailed message which tells you
what it was trying to do when it encountered the error (see Section
10.14). We suggest that you respond negatively to the prompt to
continue the first time "diskrepair" reports an I/0 error and that you
immediately rerun "diskrepair". It is possible--though wunlikely--that
the I/0 error is a soft one and will not recur. If you receive the same
error message again, rerun ''diskrepair" with the “a” option.
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An alphabetic list of the I/0 error messages follows, An explanation
accompanies each message.

Cannot fix duplicated block.
"Diskrepair" found a duplicated block in an fdn, but when it
tried to read the fdn to find out the owner, the size, and so
forth, it encountered an 1/0 error.

Cannot fix error in file size.
"Diskrepair" encountered an 1I/0 error when it tried to change
the file size in the fdn of the file in question.

Cannot fix error in link count.
"Diskrepair" encountered an I/0 error while trying to read the
link count from an fdn.

Cannot fix out-of-range block.
"Diskrepair" found an out-of-range block in a file, but was
unable to read the fdn to find out the owner, size, and so
forth.

Cannot fix unknown file.
"Diskrepair" encountered an I/0 error trying the read the fdn of
a file whose type was unknown.

Cannot fix unreferenced fdn.
"Diskrepair" found an unreferenced file or directory, but got an
I/0 error while trying to read the fdn to determine the owner,
size, and so forth.

Cannot truncate directory.
"Diskrepair" tried to truncate the size of a directory, but it
encountered an I/0 error when it tried to write the new size in
the fdn.

Connect to "lost+found" unsuccessful.
"Diskrepair" was unable to write to the directory ".lost+found"
and therefore could not put the unreferenced fdn into that
directory. If you receive this error message, '"diskrepair"
cannot put any files 1in "/lost+found". Eventually, you must
delete the unreferenced files, but you may be able to salvage
some data first (see Chapter 8).

Error opening "<dir_name>",

Directory completely ignored!
"Diskrepair" was trying to scan all the directories on the disk,
but due to an I/0 error it was unable to open the directory
<dir_name>, All files and subdirectories in that directory, as
well as any files in the subdirectories (and so forth) are now
unreferenced.
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Directory partially ignored.

"Diskrepair" was trying to scan all directories on the disk, but
due to an I/0 error in one of the blocks in <dir_name> it was
unable to read the entire directory. It therefore 1lacks
information on the directory entries that were maintained in
that particular block and in all  subsequent blocks in
<dir_name>. Any descendants of these files are now
unreferenced.

Fdn not updated.
"Diskrepair" encounted an I/0 error when it tried to write to an
fdn.

Fdns <fdn_num_1> to <fdn_num_ 2> skipped.

"Diskrepair" encountered an I/0 error while reading a block of
fdns., It is, therefore, unable to read any of the fdns in that
block. Since each block contains eight fdns, as many as eight
files may be inaccessible. Such a situation wusually causes
other problems, but you may be able to salvage some data. If
the error is in the first fdn block, you must reformat the disk.
You cannot salvage any data from the disk.

File or directory not deleted.
"Diskrepair" tried to delete a file or a directory but was
unable to write to the corresponding fdn.

Free list check aborted.
"Diskrepair" encountered an I/0 error while trying to read the
free list, It stops trying to read the free list, prints the
‘message, "Invalid free list", and tries to rebuild the free
list. The free 1list may, however, contain a bad block. When

"diskrepair" is done, you should rerun it with the “a” option
(see Section 10.2.1).

Links for connected file may be bad.
When 'diskrepair" puts a file in the lost-and-found directory,
it tries to correct the link count. This message appears 1if
"diskrepair" encountered an I/0 error while trying to fix the

link count.

Omitting block <block num> from free list. ,
In the process of rebuilding the free 1list, '"diskrepair"
encountered an I/0 error. By default, it leaves the offending
block out of the free list; therefore, that block becomes a
missing block. (If you specify the “a” option, "diskrepair"
calls "badblocks" to place the block in the bad-blocks file.)
This situation causes no immediate problems; however, the next
time you run "diskrepair'" it may put the bad block back in the
free 1list, thus creating the potential for an I/0 error during
normal operation. You should use the "badblocks" command to put

the offending block in the file "/.badblocks".
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Part of file may be ignored.
The operating system encountered an I/0 error while trying to
read an fdn during phase 1. As a result "diskrepair" may not be
aware of all the blocks that are supposed to be in the file and
may release them to the free list.

10.15 Index of Error Messages

This section contains an index to the error messages which are not
caused by I/0 errors.

Bad "." in "<dir_name>", 10.29

Bad ".." in "<dir_name>", 10.29

Bad ".badblocks" file. File ignored, 10.17

Bad in-core block count, 10.37

Bad in-core fdn count, 10.35

Bad-blocks file too large, 10.18 A
Block <block num> duplicated in contiguous-file free-list, 10.39
Block <block num> duplicated in free list, 10.36

"Blockcheck" terminated abnormally (status = <num>), 10.13

Cannot access fdn for root device, 10.12

Cannot access fdn for standard error, 10.14

Cannot access fdn for standard output, 10.14

Cannot call "/etc/blockcheck'", 10.12

Cannot call "/etc/fdncheck", 10.21

Cannot check a "backup" disk, 10.10

Cannot connect: "lost+found" directory is missing or full, 10.31, 10.33
Cannot delete ".badblocks", 10.27, 10.28

Cannot delete root directory, 10.27, 10.28

Cannot open device, 10.13

Cannot read root directory, 10.22

Cannot read sector zero, 10.10

Cannot read System Information Record, 10.14

Cannot suspend running tasks, 10,12

Conflicting optiomns, 10.9

Contiguous—file free-list map is out of order, 10.39
Contiguous~file free-list too fragmented to fit in map, 10.40
Contiguous-file size error in fdn <fdn_num>, 10.19

Device is busy, 10.11

Directory too large: '"<dir_name>", 10.23

Disk modified, 10.42

Disk needs repair, 10.42

Disk too large or bad size in SIR, 10.14 ,
Duplicate block <block num> in fdn <fdn_num>, 10.20
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Duplicate block in "<file_name>", 10.28

Duplicate blocks in contiguous-file free-list = <num>, 10.39
Duplicate blocks in free list, 10.37

Duplicate in-core fdns, 10.35

Error checking ".badblocks" file. File ignored, 10.17

Error encountered rebuilding contiguous-file free-list map, 10.40
ERROR UPDATING SIR. DISK IS BAD, 10.43

"/etc/blockcheck" is invalid, 10.12

"/etc/fdncheck" is invalid, 10.21

Extraneous data in contiguous-file free-list map, 10.39

"Fdncheck" terminated abnormally (status = <num>), 10.21

File size error in fdn <fdn_num> (size <num_l>, found <num 2>), 10.19
File size error in fdn <fdn_num>, file "<file_name>", 10.26
"<file_name>" put in "lost+found", 10.31

Free in-core fdn in use, 10.35

Inactive fdn for "<file_name>", 10.30

Incorrect count of free blocks in SIR, 10.41
Incorrect count of free fdns in SIR, 10.41
Intentional system stop. Reboot UniFLEX, 10.43
Invalid contiguous-file free-list, 10.40
Invalid file name: "<file name>'", 10.24
Invalid free list, 10.37

Invalid option: “<char>”, 10.9

Length of root directory is zero, 10.22
Link count is <num_l>, should be <num_ 2>, 10.34

Missing blocks = <num>, 10.37
Missing contiguous-file blocks = <num>, 10.39
"Mount flag" in SIR should be cleared, 10.42

Nesting too deep at "<dir_name>", 10.24
No device specified, 10.9

No room in "lost+found", 10.32, 10.34
No such device, 10.9

Not a block device, 10.9

0dd size for directory '"<dir_name>", 10.24

Omitting block <block num> from free list, 10.38

Out-of-range block in "<file name>", 10.26

Qut-of~-range block in fdn <fdn_num>, 10.19

Out-of-range blocks in contiguous-file free-list = <num>, 10.39
Out-of-range blocks in free list = <num>, 10.37

Out-of~-range fdn for "<file name>", 10.30

Out-of-range in-core fdn, 10.35

Out-of-range pointer in free list, 10.36

Output directed to device under test, 10.13

10.47



68xxx UniFLEX System Manager”s Guide

Paging space overlaps contiguous—file space, 10.16
Parent fdn was <fdn_num>, 10.31

Permission denied, 10.10

Problems encountered. Rerun "diskrepair", 10.42

Repair of "<dev_name>" not complete after <num> tries, 10.42
Root fdn is not a directory, 10.22

Too many duplicate blocks, 10,20
Too many fdn blocks: <num>, 10.15
Too many out-of-range blocks, 10.20

Unknown file type for '"<file name>", 10.30
Ummount error <error_num>, 10.11
Unreferenced <file or_directory>, 10.33
Unreferenced directory, 10.31

Volume space overlaps contiguous-file space, 10.16
Volume space overlaps paging space, 10.15

WARNING: <num> unassigned blocks between paging space and
contiguous—-file space, 10.17

WARNING: <num> unassigned blocks between volume space and
contiguous—file space, 10.17

WARNING: <num> unassigned blocks between volume space and
paging space, 10.16

WARNING: No "." entry for "<dir_name>", 10.29

WARNING: No ".." entry for "<dir_name>", 10.29

WARNING: Previous links to fdn <fdn_num>, 10.27

WARNING: Too many ".'" entries for "<dir_name>", 10.29

WARNING: Too many "..'" entries for '<dir_name>", 10.29
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Chapter 11

Recovering from Problems

11.1 Introduction

When a system crashes or a program malfunctions, some parts of the
system disk may be damaged. You can always rebuild the original UniFLEX
system by executing the "crdisk" command. If the damage 1is extensive,
you may have no other choice, but remember that "crdisk" reformats the
hard disk, removing any files you have added to the system. You may,
therefore, prefer to try to recover your damaged system.

This chapter describes how to proceed in the event of a system crash.
It also presents solutions for several other kinds of problems.

11.2 After a Crash

When your system crashes, your course of action depends on how badly the
system disk is damaged. This section provides a step-by-step procedure
for you to follow in assessing and, if possible, fixing the damage. As
you become more familiar with the system and with the '"diskrepair"
command in particular, you will no doubt find shortcuts through this
procedure. However, it is presented here as a guide to the system
manager who is unfamiliar with the operating system.

Unfortunately, we cannot anticipate every possible failure, but in
constructing this procedure we have tried to anticipate the most likely
ones. Should something happen to your system that is not covered by
this procedure, feel free to call us for technical assistance,

1. Boot from your system disk (see Note 1).
A. If you cannot boot, go to 2.
B. If you can boot, go to 40.

2. Boot from your master floppy (see Notes 2 and 1)
Does the operating system return a prompt ("++")?
A, No--go to 3.
B. Yes--go to 6.
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3. Check your hardware.
A. If the hardware is not faulty, go to 4.
B. If the hardware is faulty, go to 5.

4, Replace your master floppy (see Note 3).
Go to 2.

5. Shut down the operating system (see Note 4).
Fix the hardware.
Go to 1.

6. Run "diskrepair" on the system disk from the master floppy (see
Note 5).
Does "diskrepair" enter phase 1 (see Note 6)7?
A. No--go to 7.
B. Yes--go to 16.

7. 1Is your existing backup sufficient?
‘ A. No--go to 8.
B. Yes--go to 15.

8. Mount the system disk (see Note 7).
A, If you cannot mount the system disk, go to 9.
B. If you can mount the system disk, go to 1ll.

9. Clear the "mount flag'" on the system disk (see Note 8).
Mount the system disk (see Note 7).
A, If you cannot mount the system disk, go to 10.
B. If you can mount the system disk, go to 1ll.

10. Rebuild your system disk (see Section 1.1). You cannot salvage
any data from the damaged disk.

11. Is a spare device available (see Note 9)?
A, No--go to 12,
B. Yes--go to l4.

12, Copy the kernel of the operating system from the master floppy to
the system disk (see Note 10).
A, If the command fails, go to 10.
B. If the command is successful, go to 13.

13. Tune the copy of the operating system that is on the system disk
(see Note 11).
Shut down the operating system (see Note 4).
Boot from your system disk (see Note 1),
A, If you still cannot boot from the system disk, go to 10,
B. If you can boot from the system disk, go to 40,
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Prepare fresh backup medium.

Mount the system disk if it is not already mounted (see Note 7).
Back up files from the system disk to the backup device (see Note
12).

A, If the backup procedure fails, go to 12.

B. 1If the backup procedure is successful, go to 15.

Rebuild your system disk (see Section 1.1).
Restore your own files from the backup (see Note 13).

Does "diskrepair" return an error as it tries to rewrite the
system information record? (The message is "ERROR UPDATING SIR.
DISK IS BAD!")

A, No--go to 17.

B. Yes--go to 10.

Does "diskrepair" need to delete data in order to repair the disk?
A. No--go to 18.
B. Yes--go to 19.

Let "diskrepair" fix the disk (see Note 14).

Shut down the operating system (see Note 4).

Boot from the system disk (see Note 1).

A. If you still cannot boot from the system disk, go to 1l.
B. If you can boot from the system disk, go to 40.

Let "diskrepair'" make any changes to the disk that it requests
permission for except changes that require deletions (see Note 15).
Make a list of files that "diskrepair" needs to delete in order to
repair the disk.

Is your existing backup sufficient?

A. No--go to 20.

B. Yes--go to 30.

Is a spare device available (see Note 9)?
A. No--go to 21.
B. Yes--go to 29.

Copy the kernel of the operating system from the master floppy to
the system disk (see Note 10).

A. If the command fails, go to 22.

B. If the cormmand is successful, go to 25.

Let "diskrepair" fix the disk (see Note 14). You cannot salvage the
files it needs to delete.

Shut down the operating system (see Note 4).

Boot from the system disk.,

A, If you still cannot boot from the system disk, go to 10.

B. If you can boot the system disk, go to 23.
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23. Does the operating system return a prompt ("++")?
A, No--go to 4l.
B. Yes--go to 24,

24, The operating system should now be intact except for the files
that "diskrepair" deleted (see Note 13).

25, Tune the copy of the operating system that is on the system disk
(see Note 11).
Shut down the operating system (see Note 4).
Boot from the system disk (see Note 1).
A. If you still cannot boot from the system disk, go to 26.
B. If you can boot from the system disk, go to 27.

26. Reset the hardware.
Boot from the master floppy (see Notes 2 and 1).
Go to 22.

27. Does the operating system return a prompt ("++")?
A. No--go to 28.
B. Yes--go to 4l.

28. Back up the files that "diskrepair" needs to delete in order to
repair the disk (see Note 12).
Let "diskrepair" f£ix the disk (see Note 14).
Restore files from your backup (see Note 13).
The operating system should now be intact,

29. Prepare fresh backup medium (floppy disk or tape).
Back up the files that "diskrepair'" needs to delete in order to
repair the disk (see Note 12).
A, If the backup procedure fails, go to 22.
B, If the backup procedure is successful, go to 30.

30. Let "diskrepair" fix the disk (see Note 14).
Restore files from backup (see Note 13).
Shut down the operating system (see Note 4).
Boot from the system disk (see Note 1).
A, If you still cannot boot the from system disk, go to 31.
B. If you can boot the system disk, go to 37.

31. Boot from the master floppy (see Notes 2 and 1).
Is your existing backup sufficient?
A. No--go to 32.
B. Yes--go to 36.
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Copy the kernel of the operating system from the master floppy to
the system disk (see Note 10).

A, If the command fails, go to 33.

B. If the command succeeds, go to 34,

If your existing backup is insufficient, prepare fresh backup medium

(tape or floppy disk) and back up the system disk (see Note 12).
Go to 15.

Tune the copy of the operating system that is on the system disk
(see Note 11).

Shut down the operating system (see Note 4).

Boot from the system disk (see Note 1).

A, If you still cannot boot from the system disk, go to 35.

B. If you can boot from the system disk, go to 37.

Reset the hardware.
Boot from the master floppy (see Notes 2 and 1).

Go to 33.

You can either go to 15, or, if you prefer, you can try to make
your system disk bootable by going to 32.

Does the operating system return a prompt ("++")?
A. No--go to 38.
B. Yes—-system should be intact.

Reset the hardware.

Boot from the master floppy (see Note 12).
Mount the system disk (see Note 7).

Copy the files "/etc/init", "/etc/login", "/bin/shell"”, and "/dev"
from the master floppy to the system disk (see Note 16).
A. If the copy procedure fails, go to 33.

B. If the copy procedure is successful, go to 39.

Shut down the operating system (see Note 4).

Boot from the system disk (see Note 1).

Does the operating system return a prompt ("++")?
A, No--go to 33.

B. Yes—-system should be intact.

Does the operating system return a prompt ("++")?
A, No--Go to 41.
B. Yes--go to 55.

Reset the hardware.

Boot from the master floppy (see Notes 2 and 1).
Does the operating system return a prompt ("++)"?
A. No--go to 42,

B. Yes=-go to 45.
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42,

43,

44,

45.

47.

48.

49,

50.

51.

52.

Check your hardware.
A, If the hardware is not faulty, go to 43.
B. If the hardware is faulty, go to 44,

Replace your master floppy (see Note 3).
Go to 41.

Shut down the operating system (see Note 4),
Fix the hardware.
Go to 1.

Run "diskrepair" on the system disk from the master floppy (see
Note 5).

Does '"diskrepair" enter phase 1 (see Note 6)?

A, No--go to 46.

B. Yes--go to 51.

Is your existing backup sufficient?
A, No--go to 47.
B. Yes--go to 15,

Is a spare device available (see Note 9)?
A. No--go to 10.
Bn Yes——go to 48.

Mount the system disk (see Note 7).
A, If you cannot mount the system disk, go to 49.
B. If you can mount the system disk, go to 50.

Clear the "mount flag" (see Note 8).

Mount the system disk (see Note 7).

A, If you still cannot mount the system disk, go to 10.
B, If you can mount the system disk, go to 50.

Prepare fresh backup medium.,

Back up files from the system disk to the backup device (see Note
12).

Go to 15,

Does "diskrepair" return an error as it tries to rewrite the
system information record? (The message is "ERROR UPDATING SIR.
DISK IS BAD!")

A. No--go to 52.

B. Yes--go to 10.

Let "diskrepair" make any changes to the disk that it requests
permission for except changes that require deletions (see Note 15).
Do not allow it to delete any files except "/etc/init",
"/etc/login", "/bin/shell", and any files in "/dev".

Mount the system disk (see Note 7).

Copy "/etc/init", '"/etc/login", '"/bin/shell”, and "/dev" from the
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58.
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61.
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master floppy to the system disk (see Note 16).
A, If the copy procedure fails, go to 46.
B. If the copy procedure is successful, go to 53.

Shut down the operating system (see Note 4).

Boot from the system disk (see Note 1),

Does the operating system return a prompt ("++")?
A. No--go to 54.

B. Yes--go to 55,

Reset the hardware.
Boot from the master floppy (see Notes 2 and 1).

Go to 2.

Run "diskrepair" on the system disk from the system disk (see Note
5)'

Does "diskrepair" enter phase 1 (see Note 6)?

B. Yes--go to 58.

Is your existing backup sufficient?
A. No--go to 57.
B. Yes--go to 15.

Prepare fresh backup medium.

Back up files from the system disk to the backup device (see Note
12).

A. If the backup procedure fails, go to 10.

B. If the backup procedure is successful, go to 15.

Does 'diskrepair" return an error as it tries to rewrite the
system information record? (The message is '"ERROR UPDATING SIR.

DISK IS BAD!")
A. No--go to 59.
B. Yes--go to 56.

Does '"diskrepair" need to delete data in order to repair the
system disk?

A, No--go to 60.

B. Yes--go to 61l.

Allow "diskrepair" to fix the system disk (see Note 14).
System should be intact,

Is your existing backup sufficient?

A. No--go to 62.
B. Yes--go to 64.
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62,

63.

64.

11.3

Let "diskrepair" make any changes to the disk that it requests
permission for except changes that require deletions (sge Note 15).
Make a list of files that "diskrepair" needs to delete in order to
repair the disk.

Prepare fresh backup medium.

Back up the files "diskrepair" needs to delete.

A, If the backup procedure fails, go to 63.

B. If the backup procedure is successful, go to 64.

Let "diskrepair" fix the system disk (see Note 14).
You cannot salvage the files it needs to delete.
System should be intact except for the deleted files (see Note 13).

Let "diskrepair" fix the system disk (see Note 14).
Restore the deleted files from your backup.
System should be intact.

Notes

The system disk is the hard disk which you usually boot from. You
have succeeded 1in booting your system if the banner message tells
you how much wuser memory 1is available. If the system fails to
respond, if the ROM informs you that it cannot find the file
"/uniflex", or if the banner message stops short of telling you how
much user memory is available, the boot procedure has failed.

The master floppy is the disk from which you booted your system for
the first time, Its label designates it as the "System Floppy".

If you need to replace your master disk, send the disk and a note
describing the problem to

Technical Systems Consultants
111 Providence Rd.
Chapel Hill, NC 27514

To shut down the system execute the following command:

stop
In this situation you are running '"diskrepair" only to assess the
extent of the damage to the system disk., You should therefore
invoke the command with the “n” and “v” options as shown here:

diskrepair /dev/w0 +nv

11.8



10.

11.

12,

Recovering from Problems

When the “v” option is in effect, "diskrepair" sends to standard
output messages telling you what phase it is in. If "diskrepair"
aborts before printing any such messages, it did not enter phase 1.

Mount the system disk with the following command:

mount /dev/w0 /usr0
To clear the '"mount flag", invoke '"diskrepair" with only the "M~
option:

diskrepair /dev/w0 +M
Your system supports a spare device if it supports either a
streaming tape or enough hardware so that you can use one floppy
disk drive to boot from your master floppy and still have a disk

drive (for a floppy or a hard disk) available as a backup device.

To copy the kernel of the operating system from the master disk to
your system disk, invoke the following command:

new_system

Before you «can try to boot to your system disk, you must tune the
copy of the operating system that is on that disk so that the root,
pipe, and paging devices are all the system disk. You can do so
with the following command:

tune /usr0O/uniflex root_dev=/dev/w0 page_dev=/dev/w0 swap_dev=/dev/w0

Rebuilding a system destroys all the data on the system disk. If
you need to rebuild your system and you are not well backed up, you
will want to try to copy all the data you need from your system
disk to the backup device. You should not copy files that are part
of the operating system itself because the process of building a
system will reconstruct them in their original form.

You must therefore perform a selective backup. You can do so
either by specifying every directory you want to back up or by
invoking the "backup" command with the “P” option so that it
prompts you for permission to back up each file. Detailed
instructions on the use of the '"backup" command are in the manual
entitled 68xxx UniFLEX Utility Commands.

If '"diskrepair" failed to enter phase 1, you can have no idea of
which files contain out-of-range blocks or other I/0 errors. The
"backup" command cannot continue to copy a file once it encounters
an I1/0 error in that file. Instead, it returns an I/0 error. In
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13.

14,

such a case your backup includes only part of the damaged file--all
blocks up to but mnot including the damaged block. Sect@on 11.4
provides detailed instructions on trying to recover a file that
contains an I/0 error.

If you need to restore files that are part of the UniFLEX Operating
system, you should restore them directly from your master floppy
disks. The first of these floppy disks (the one labeled as System
Floppy) is a bootable disk; the others are backup disks--that is,
they were created by the "backup" command and can only be read by
that command. In order to determine which files are on the System
Floppy, mount it and invoke the following command:

dir +1lda

In order to determine which files are on the rest of the disks,
invoke the "backup" command in catalog mode. Once you have located
the files you need to restore, you can copy those on the System
Floppy to your system disk with the "copy" command. To copy files
on any of the other floppy disks, you must invoke the "backup"
command in restore mode.

If a file you need to restore resides on both the disk 1labeled
"System Utilities for <type_of_ hardware>" and on one of the disks
labeled "Standard System Utilities'", restore the version on the
machine-specific disk., In addition, if you must restore your
init-control file, restore the version on the machine-specific
disk.

You restore your own files to the system disk by using the "backup"
command in restore mode (see Note 11). If any of the files you
backed up contained duplicate blocks, the restored versions of some
of those files will contain incorrect information. If the file is a
binary file, you probably cannot recover it., If it is a text file,
you may be able to reconstruct (from memory or a hard copy) the
part of the file that is incorrect.

If you were able to run '"diskrepair" on the damaged disk, you will
know which files contained duplicate blocks and can check each one
to assess the damage. If "diskrepair" failed to enter phase 1, you
will have no idea which files may cause problems.

When you need to let '"diskrepair" repair the disk completely, you
can either invoke the command without any options, or invoke it in
the following way:

/etc/diskrepair /dev/w0 +pv
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and respond with a “y” whenever it asks for permission to make a
repair.

15. To prevent "diskrepair" from deleting any data from the system
disk, invoke the command as follows:

/etc/diskrepair /dev/w0 +pv

and respond with an “n” to any request to delete a file or a
directory.

16. To copy these files to the system disk, invoke the following
commands :

copy +P /etc/login /usrO/etc/login
copy +P /etc/init /usrO/etc/init
copy +P /bin/shell /usrO/bin/shell
copy +dP /dev /usrO/dev

11.4 Recovering Files Containing I/0 Errors

If a file contains an out-of-range block or any other 1/0 error, you
cannot access the entire file. At the very least, that part of the file
that is associated with the out-of-range block is inaccessible. If the
file is a binary file, you cannot salvage any of it. If, however, the
file is a text file, you may be able to recover most of it with the
"head" and "tail" commands.

In order for you to be able to salvage a file containing an out-of-range
block, you must have a free disk device available to wuse as a backup
device. A streaming tape is insufficient.

If your system does not have a spare backup device, you must boot from
the damaged disk (see Section 1.2) and use your floppy disk drive as a
backup device. If you have a spare disk device, you should boot from
your master disk and mount the damaged disk for reading only with the
following command:

/etc/mount <dev_name> <dir_name> +r
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To salvage the file, use the "head" command repeatedly with different
arguments until you find the largest argument that you can sugcessfully
use. Then, execute the command with this argument and redirect the
output to a temporary file on the undamaged disk.

Repeat the procedure for the "tail" command. Note that, because a file
always starts at the beginning of a block, the "head" command fails with
an argument whose value is a multiple of 512 (the number of bytes in a
block) plus 1. You cannot predict, however, where the "tail" command
will fail because the end of the file is not necessarily the end of a
block. Once you have found the limit of the "tail" command, repeat that
command and append the output to the temporary file containing the first
part of the file.

The temporary file now contains all but one block of the original file.
~ You cannot salvage the data associated with the out-of-range block, but

you have recovered the rest of the file. Now you can rerun 'diskrepair"
and allow it to delete the file containing the out-of-range block. When
"diskrepair" is complete, rename your temporary file with the name of
the original file and move it back to the appropriate directory on the
newly repaired disk. The file is not complete, but it is a 1lot better
than no file.

If you have 68xxx UniFLEX Utilities Package I, you can simplify this
recovery procedure by invoking the "skipbad" command.

11,5 Miscellaneous Repairs

11.5.1 Fixing Missing "." and ".." Files

If "diskrepair" finds a missing "." or ".." file, it reports the error
(see Section 10.9.7) but makes no attempt to fix it. In general,
however, the situation is simple to fix. To create the correct "." file
you simply 1link the directory in question to the file "." in that
directory. Similarly, to create the correct ".." file you 1link the
parent of the directory in question to the ".." file in the directory.

For example, if the directory "/usr/larry/tests" is missing both the "."

and ".." entries, you can probably correct the situation with the
following two commands:
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link /usr/larry/tests /usr/larry/tests/. +d
link /usr/larry /usr/larry/tests/.. +d

11.5.2 Expanding the Directory "lost+found"

When the operating system creates a directory, it allocates one block
for it, Because an entry in the lost—and-found directory uses 16 bytes,
(each name is of the form "file<fdn_num>"), the first block of this
directory can hold thirty-two entries. However, the first two entries
in the first block of any directory must be "." and "..". Thus, a newly
created lost-and-found directory has room for thirty entries before
another block must be allocated to that directory.

The directory '"lost+found" is created by the program "crdisk". If you
wish to increase beyond thirty the number of entries it can hold, wuse
the following procedure. You should not try to increase the size of the
lost-and-found directory on a damaged disk unless the free space 1is

intact.

1. Boot the system with the disk containing the
lost-and-found directory  whose size you want to
increase.

2, Change directories using the command
chd /lost+found

3. Create as many files as necessary to force the operating
system to allocate another block to the directory. If

the directory is empty (except for the "." and ".."

entries) and is one block long, you must add thirty-one
files to allocate another block to the directory. After
that you must add thirty-two files for each block you
want to add.

4, Verify that the directory is as large as you want by
issuing the command

dir +1 /

Included in the information shown by this command is the
size of the directory in blocks.

5. Delete all the files you just created. The number of
unreferenced files that '"diskrepair" can fit into the
directory is
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(<size_in_blocks> * 32) - 2

11.6 Who Owns What?

Sometimes a program fails to perform as expected because the proper user
is no longer the owner. In the original version of the operating system
(the version shipped on the master floppies), the user "system'" owns all
files.

11.7 Setting the User ID Bit

In order to function properly, some commands must have the user ID bit
set, Setting this bit grants to any user executing the program the same
privileges as the owner of the program for the duration of the task,

You can set or clear this bit, which is called the “s” permission bit,
with the "perms" command.

If you rebuild any files, be sure that you use the set the “s” bit on
the following files:

1. /bin/copy

2. /bin/copy-dir

3. /bin/erdir

4, [etc/init

5. /etc/insp

6. /etc/login

7. /etc/print

8. /usr/bin/at

9. /usr/bin/backup
10. /usr/bin/info
11, /usr/bin/mail
12. /usr/bin/newuser
13, /usr/bin/password
14, /[usr/bin/relinfo
15. /usr/bin/su

The correct form of the command is

perms s+ <file name> [<file_name_list>]
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Appendix A

A Generic Init-Control File

This appendix contains a line-by-line description of a generic
init-control which is similar to the init-control file shipped with your
operating system. Lines consisting solely of the sequence  "+*"
(comments without text) are not documented.

Line 1: +* Keep terminal open
Comment describing line 2.

Line 2: +o +
Open the console as standard input, standard output, and standard
error.

Line 4: +* Example /etc/.init.control
Comment describing this file.

Line 6: +* Automatically update all disks every 30 seconds
Comment describing line 7.

Line 7: +u 30
Update the file system every 30 seconds.

Line 9: +* Set up exit conditions
Comment describing lines 11-14.

Line 11: +01 -> shut_soft :
On receipt of a HANGUP signal (signal number 1) branch to the line
labeled "shut_soft" (line 88).

Line 12: +04 -> shut_down
On receipt of a SIGEMT signal (signal number 4) branch to the line

labeled "shut_down" (line 97).

Line 13: +06 -> shut_down
On receipt of a SIGPIPE signal (signal number 6) branch to the line
labeled "shut_down" (line 97).

Line 14: +08 -> shut_soft
On receipt of a SIGTRACE signal (signal number 8) branch to the line

labeled "shut_soft" (line 88).

Line 15: +% Check if root device needs cleaning
Comment describing line 16.

Line 16: +c =-> diskrepair

Branch to the line labeled "diskrepair" (line 113) if the system
disk is not clean.
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Line 18: :boot
Assign the label '"boot" to line 18.

Line 20: +* Update the history file
Comment describing ling 22,

Line 22: +h bt .
Put the entry "bt" (system was booted), followed by a time stamp,

into the file "/act/history".

Line 24: +* Set date from hardware clock
Comment describing line 26.

Line 26: date +s
Execute the '"date" command, taking the time from the system”s
hardware clock. If the system does not have a hardware clock, this
command has no effect.

Line 28: +* Create the mount table
Comment describing line 30.

Line 30: create /etc/mtab
Create the file that contains the mount table for the system. The
operating system uses the mount table to keep track of which devices
are mounted,

Line 32: +% Enter single-user mode
Comment describing lines 34-51.

Line 34: :single_user
Assign the label "single user" to line 34,

Line 35: +* Keep terminal open
Comment describing line 36.

Line 36: +o +
Open the console as standard input, standard output, and standard
error.

Line 38: +* Set up exit conditions
Comment describing lines 40-44.

Line 40: +01 -> shut_soft
On receipt of a HANGUP signal (signal number 1) branch to the line
labeled "shut_soft' (line 88).

Line 41: +04 -> shut_down

On receipt of a SIGEMT signal (signal number 4) branch to the line
labeled "shut_down" (line 97). -

A.2



A Generic Init-Control File

Line 42: +06 -> shut_down
On receipt of a SIGPIPE signal (signal number 6) branch to the line
labeled "shut_down" (line 97).

Line 43: +08 -> shut_soft On receipt of a SIGTRACE (signal number 8)
branch to the line labeled "shut_soft'" (line 88).

Line 44: +% Update the history file
Comment describing line 45.

Line 45: +h su
Put the entry "su" (system entered single-user mode), followed by a
time stamp, into the file "/act/history".

Line 46: +* Establish single-user environment
Comment describing line 47.

Line 47: create /act/utmp
Create the file "/act/utmp'". When the system is in multi-user mode,
the operating system writes the name and terminal number of each
user who is using the system to this file. It also enters the time
at which the user logged in. If the length of the file "utmp" is O,
as it 1is at the time of its creation, the system is in single-user
mode.

Line 48: +* Close console to disassociate "init"
Comment describing line 49.

Line 49: +o -
Close the console.

Line 50: +* Run single-user shell program
Comment describing line 51. -

Line 51: shell
Execute an interactive shell program. When this shell program
terminates, "init" proceeds to line 52.

Line 53: Enter multi-user mode
Comment describing lines 55-67.

Line 55: :multi user
Assign the label "multi_user" to line 55.

Line 56: +* Run system "startup" script
Comment describing line 57.

Line 57: shell /etc/startup
Use the shell program to execute the file "/etc/startup'.
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Line 58: +f => single_user
If the shell program fails to execute the system startup script,
branch to the line labeled "single_user" (line 34). You will know
that the shell program failed if, on terminating the single-user
shell program, you receive only a system prompt, "++", rather than a
log=in banner.

Line 59: +* Update the history file
Comment describing line 60.

Line 60: +h mu
Put the entry "mu" (system entered multi-user mode), followed by a
time stamp, into the file "/act/history".

Line 62: +* Modify exit conditions for multi-user mode
Comment describing lines 64-65.

Line 64: +01 -> hang_up
On receipt of a HANGUP signal (signal number 1) branch to the line
labeled "hang up" (line 72).

Line 65: +04 -> no_multi
On receipt of a SIGEMT signal (signal number 4) branch to the line
labeled "no_multi" (line 79).

Line 66: +* Enter multi-user mode
Comment describing line 67.

Line 67: +m
Enter multi-user mode,

Line 68: -> single user
Branch to the line labeled '"single user". If the file
"/etc/ttylist" does not exist, or if "init" cannot read the file, it
cannot enter multi-user mode and, instead, executes this 1line of
code.

Line 70: +* Exit multi-user mode
Comment describing lines 70-77.

Line 72: :hang_up
Assign the label "hang up" to line 72.

Line 73: +p Issuing HANGUP, expect 15 second delay
Display the message, "Issuing HANGUP, expect 15 second delay",
followed by a carriage return and a line-feed character, on the
console, '

Line 74: +* Send HANGUP signal to all tasks
Comment describing line 75,
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Line 75: +k 01
Send a HANGUP signal to all tasks running on the system.

Line 76: +* Wait for them to terminate cleanly
Comment describing line 77.

Line 77: +w 15
Pause for 15 seconds to give all tasks a chance to catch and handle

the HANGUP signal.

Line 79: :no_multi
Assign the label '"no_multi" to line 79.

Line 80: +* Kill any outstanding tasks
Comment describing line 81.

Line 81: +k
Send a SIGKILL signal to all tasks running on the system.

Line 82: +* Return to single-user mode.
Comment describing line 83.

Line 83: => single user
Branch to the line labeled "single user" (line 34).

Lines 85: +* Begin system shut down =-- soft entry
Comment describing lines 88-93.

Line 88: :shut_soft
Assign the label '"shut_soft" to line 88.

Line 89: +p Issuing HANGUP, expect 15 second delay
Display the message, "Issuing HANGUP, expect 15 second delay",
followed by a carriage return and a line-feed character, on the
console,

Line 91: +k 01
Send a HANGUP signal to all tasks running on the system.

Line 93: +w 15
Pause for 15 seconds to give all tasks a chance to catch and handle
the HANGUP signal.

Line 95: +* Shut down system
Comment describing lines 97-101.

Line 97: :shut_down
Assign the label "shut_down'" to line 97.
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Line 98: +% Disable automatic-update feature
Comment describing line 99.

Line 99: +u 0
Disable the automatic-update feature,

Line 100: +* Update the history file
Comment describing line 101.

Line 101: +h st
Put the entry "st" (system stopped), followed by a time stamp, into

the file "/act/history".

Line 103: +* Stop_system
Comment describing lines 105-109.

Line 105: :stop_system
Assign the label "stop_system" to line 105.

Line 106: +* Kill all tasks
Comment describing line 107.

Line 107: +k
Send a SIGKILL signal to all tasks running on the system.

Line 109: +s
Shut the system down.

Line 111: +* Run "diskrepair" to clean root device
Comment describing lines 113-118.

Line 113: :diskrepair
Assign the label "diskrepair'" to line 113.

Line 115: +p .
Send the null string, followed by a carriage return and a line-feed
character, to the console.

Line 116: +p Root device may be corrupted -- running "diskrepair"
Send the message '"Root device may be corrupted =~ running
"diskrepair", followed by a carriage return and a line-feed
character, to the console.

Line 117: +p
Send the null string, followed by a carriage return and a line-feed
character, to the console.

Line 118: /etc/diskrepair /dev/DISK +vp
Execute the "diskrepair" command on the root device, Use verbose
mode, and prompt for permission to make any repairs (repairs may
result in the loss of data from the disk-—see Chapter 7).
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Line 119: +f -> stop_system
If the "diskrepair" command fails, branch to the 1line labeled
"stop_system" (line 105).

Line 120: => boot
Branch to the line labeled "boot" (line 18).
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Appendix B

Program Interrupts

Table B-1 contains the name, number, and a brief description of each of
program interrupt. The table also notes various attributes of each
interrupt. The file "/lib/sysints" defines these interrupts.

If not caught or ignored, the default behavior of each program interrupt
(except SIGDEAD and SIGDUMP) is to terminate the task to which it 1is
sent. As shown in the table, some also produce a "core dump". A core
dump is a file called "core" in the working directory which contains the
task”s image of the contents of memory. Each byte in the program and
stack space is written to the core file immediately after receipt of the
interrupt. The user can examine this file to determine the state of
memory at the time the interrupt was received. A core file is often
useful for diagnostic pruposes. The operating system will not create a
core file if the working directory contains a file named "core'" which
denies write permission to the current effective user or if the working
directory denies write permission to the current effective user.

The default action for the SIGDUMP interrupt is to create a core dump
and return control to the task., The task is not terminated.

A vendor may use a TRAP instruction with a number greater than 6. In
such a case the user should not issue the instruction.

User—-defined interrupts are available to the end user.

For further information on program interrupts see Section 6.4 of the
68xxx UniFLEX Programmer”s Guide.
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Table B-1. Table of Program Interrupts

Name Number Description ACDIR
SIGHUP 1 Hangup + 4+ -+ +
SIGINT 2 Keyboard ++ -+ 4
SIGQUIT 3 Quit + 4+ + + +
SIGEMT 4 A-line (Axxx) emulation trap + 4+ + o+
SIGKILL 5 Task kill + - - -+
SIGPIPE 6 Broken pipe + 4+ -+ 4
SIGSWAP 7 Swap error + + - -+
SIGTRACE 8 Trace + + -+ -
SIGTIME 9 Time limit + + + -+
SIGALRM 10 Alarm . + + -+ +
SIGTERM 11 Task terminate + + -+ +
SIGTRAPV 12 TRAPV instruction + + + + +
SIGCHK 13 CHK instruction + + + + +
SIGEMT2 14 F-line (Fxxx) emulation trap + + + + +
SIGTRAP1 15 TRAP #1 instruction + 4+ + +
SIGTRAP2 16 TRAP #2 instruction ++ + 4+
SIGTRAP3 17 TRAP #3 instruction ++ 4+ 4+
SIGTRAP4 18 TRAP #4 instruction + 4+ + + +
SIGTRAP5 19 TRAP #5 instruction + 4+ 4+
SIGTRAP6 20 TRAP #6-14 instruction + 4+ 4+ o+ o+
SIGPAR 21 Parity error + + + -+
SIGILL 22 Illegal instruction + 4+ + -+
SIGDIV 23 Division by 0 + 4+ + + 4+
SIGPRIV 24 Privileged instruction + + + -+
SIGADDR 25 Address error + 4+ 4+ -+
SIGDEAD 26 A child task terminated -+ =+ +
SIGWRIT 27 Write to read-only memory + + + -+
SIGEXEC 28 Data or stack space violation + + 4+ -+
SIGBND 29 Segmentation violation + 4+ + -+
SIGUSR1 30 User-defined interrupt #1 + 4+ -+ 4+
SIGUSR2 31 User-defined interrupt #2 + 4+ -+ +
SIGUSR3 32 User-defined interrupt #3 + 4+ -+ +
SIGABORT 33 Program abort + - - -+
SIGSPLR 34 .Spooler signal + + -+ +
SIGINPUT 35 Input is ready + + -+ +
SIGDUMP 36 Take memory dump 0+ + + +
37-41 System—defined interrupts
SIGUNORDERED 42 MC68881 branch or set on + 4+ -+ +
unordered operand
SIGINEXACT 43 MC68881 inexact result + o+ -+ o+
SIGFPDIVIDE 44 MC68881 division by 0 + o+ -+ +
SIGUNDERFLOW 45 MC68881 underflow + + -+ +
SIGOPERAND 46 MC68881 invalid operand + + -+ +
SIGOVERFLOW 47 MC68881 overflow + + - + 4+
SIGSNAN 48 MC6H 8881 signaling not—-a-number 4+ -+ 4+
49-63 Vendor-defined interrupts
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Notes: = Default state is "abort" (otherwise, 'ignore")
Interrupt can be caught

Produces a core dump

Interrupt can be ignored

Resets to default state when triggered

See text

oxX™HODOP»
"
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Accounting directory, 7.2
Accounting information, storing
and retrieving, 7.9
Accounting software, 7.2
/act. See Accounting directory
/act /history. See History file
Active tasks
classification of, 9.18-19
definition of, 9.14, 9.17
killed by "diskrepair"
command, 10.43
maximum number per user. See
Tune command, adjustable
parameters, user_tasks
maximum supported. See Tune
command, adjustable
parameters, tasks
priority of, reevaluating,
9.18
suspended by "diskrepair"
command, 10.11
table of, 9.14
[act /utmp, 7.2
Adding a user, 5.1, 5.4-5
Addpath command, 3.13
Addresses, invalid, 10.1
Addusr command, 5.5
Alterpage command, 1.3
ANSI standard terminal, 7.5
Arrow, in init-control file, 2.2
Asterisk, in format-control
file, 7.6
At daemon, 7.8
At directory, 7.8
At symbol, with caret to
indicate null character in
invalid file name, 10.24
Atexecute command, 7.8
Automatic-boot mode
aborting from, 1.1
disabling, 1.4
enabling, 1.4
entering, 1.6

Background tasks, supported by
shell program, 9.16
Backup command, 3.9, 4.7, 7.6,
10.6, 10.10, 11.9, 11.10
handling I1/0 error, 11.9-10
with “P” option, 11.9
Backup device, 10.10, 11.9

Index

Index-1

Backup files
creating selectively, 11.9
maintaining, 3.8-9
Bad block
checking the disk for during
formatting, 1.3
definition of, 3.6
locating, 3.7
sequestering, 3,6-8
. specifying location to
"formatw" command, 1.3-4
/ .badblocks. See Bad-blocks
file.
Badblocks command, 3.7-8, 7.1,
10.1, 10.17, 10.38
called by "diskrepair", 10.5
function of, 3.8
Bad-blocks file, 3.6-8, 7.1,
10.1, 10.5, 10.17-18, 10.37,
10.40 ’
duplicate block in, 10.28
function of, 7.1
1/0 error in, 10.17
location of, 7.1
maximum size of, 10.18
out-of-range blocks in, 10.27
read by "fdncheck" command,
10.22
validating, 10.17
Banner message, from operating
system, 1.2-3, 11.8
Banner page, from printer
spooler, 4.3
Baud rate
of console, 1.1
specifying, 7.4
table of codes, 7.4
Bias, 9.19
/bin, 3.13, 4.2, 6.2, 7.2
Binary file
duplicate blocks in, 11.10
error in file size, 10.26
out-of-range block in,
11.11-12
/bin/shell., See Shell program
Bit bucket, 7.3
Bit map, 10.36, 10.37
Block device
definition of, 6.3
with "diskrepair' command,
10.9
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Block usage, report omn, 10.5,
10.8
Blockcheck command, 10.1, 10.5,
10.6, 10.14 :
abnormal termination of,
10.13
called by "diskrepair"
command, 10.12
Blocks
allocation of, 10.1
checking allocated, 10.18-20
duplicated. See Duplicate

block
free, count of, 10.41
inaccessible
in contiguous-file space,
10.40

in non-contiguous-file
space, 10.15-16
in-core list of, 10.37
missing, See Missing block
number unused
in contiguous-file space,
10.8 '
in volume space, 10.8
number used
in contiguous-file space,
10.8
in volume space, 10.8
out-of-range. See
Out-of-range block
size of, 6.1
unassigned, 10.16, 10.17
Boot mode, automatic. See
Automatic-boot mode
Boot mode, manual. See
Manual-boot mode
Boot procedure, end of, 1.9
Boot program, 1.5
Boot sector, 3.5, 10.17. See
also Sector zero
Booting an operating system, 1.5
default location on 3.4, 3.9
indication of success, 11.8
Breakpoint, 1.8
Bss segment
address of, 1.2, 1.7
size of, 1.2, 1.7
Buffer cache, 9.5, 9.8-9
Buffers, for 1/0, 9.9
Built-in clock, 3.2-4
bypassing, 3.3-4

Index-2

Built-in clock (cont.)
setting, 3.3-4
using, 3.3

Cache, of file descriptor nodes,
9.10-11
Caret
with "at" symbol in invalid
file name, 10.24
to create pipe, 6.2
in invalid file name, 10.24
Carriage return, 2.5, 7.4
Character device, 6.3
Child task, 6.2
Clock., See Built-in clock
Colon, in init-control file, 2.2
Communication between tasks,
6.2, 6.4, 9.5, See also
Intertask communication
Console, 2.5, 3.1, 4.2
baud rate assumed by the ROM,

1.1 ~
closing from init-control
file, 2.4
configuration assumed by the
ROM, 1.1

default device, 3.2
definition of, 1.1
opening from init-control
file, 2.4
opened as. standard I1/0
channels, 2.2
Contiguous file
creating, 6.1
definition of, 6.1
restriction on size, 10.19
Contiguous—file free-list. See
Free list, for contiguous-file
space
Contiguous-file space, 10.2,
10.19, 10.40
first block of, 10.16
fragmentation of, 10.40
inaccessible blocks in, 10.40
specifying, 6.1
Control character, 1.6
in file name, 10.25
typing, 1.1
Control commands, 2.2, 2.3
branch
on abnormal termination,
2.3



Control commands, branch (cont.)
if disk is "dirty", 2.3
on signal, 2.5
close console, 2.4
comment, 2.3
enter multi-user mode, 2.4
log in in single-user mode,
2.4
make entry in history file,
2.3-4
open console, 2.4
pause, 2.6
print a string, 2.5
trace, 2.5
update file system, 2.6
Control sequence. See Control
character
Control-A, 1.2
Control-C, 1.1, 1.6, 10.11
Control_pty system call, 7.10
Copy command, 3.9, 7.2
Core dump, definition of, B.l
CPU. See also Max CPU
utilization; CPU utilization
increment per hit; CPU
utilization decay; CPU
utilization
regulating a task”s time in,
9.6, 9.15, 9.18, 9.20, 9.21
relinquishing to a task of
equal priority, 9.20
time allowed in per user
task., See Tune command,
adjustable parameters,
time_limit
CPU utilizationm, 9.6, 9.19, 9.20
decrementing, 9.20
definition of, 9.19
effect on priority, 9.19
maximum value of, 9.6, 9.20
rate of decrease of, 9.6
rate of increase of, 9.6
CPU utilization decay, 9.6, 9.8,
9.20
CPU utilization increment per
hit, 9.6, 9.8, 9.20
CPU-intensive task, definition
of, 9.18
Crdir command, 6.2 .
Crdisk command, 1.3, 11.1, 11.13
creating "/lost+found",
10.31, 10.33

Index-3

Index

Create command, 6.1
Create_contiguous system call,
6.1
Create pty system call, 6.4
Crpipe system call, 6.2
Crt_termcap command, 7.4, 7.5
Currently executing task, 9.18
Cylinder, 3.6

Data, salvaging from system
disk, 11.9-10
Data segment
address of, 1.2, 1.7, 7.11
size of, 1.2, 1.7
Date
determining, 3.3
setting, 2.2, 3.2-4
Date command, 3.3, 9.15
bypassing built-in clock,
3.3-4
making entries in the history
file, 3.12
with built-in clock, 3.3
without built-in clock, 3.3-4
Daylight savings time, 3.4, 9.5,
9.15
first possible day, 9.5, 9.10
last possible day, 9.5, 9.9
time of day of switch, 9.5,
9.10
Daylight-savings—-time flag, 9.9
Deleting a user, 5.5-6
Delusr command, 5.6
/dev. See Device directory
Devcheck command, 3.7-8
/dev/console. See also Console,
2.2, 2.3
Device, 6.1, 6.2
adding, 7.3
backup. See Backup device
created by operating system,
6.4
created by system manager,
6.4
definition of, 4.1, 6.2
kinds of, 6.2, 6.3
logical, location of, 7.2
mounted, number allowed, 9.11
physical, location of, 7.2
selecting for printer
spooler, 4.1-2
spare. See Backup device
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Device (cont.)
standard with a particular
system, 6.3
Device directory, 6.4, 7.2,
11.11
Device driver, 4.1
Device number, major, 4.1, 6.3,
6.4
Device number, minor, 4.1, 6.3,
6.4
/dev/tty00, 2.2, 3.2. See also
Console
Dir command, 4.6
Directory,, 6.1, 10.2
contents of, 10.23
creating, 6.2
definition of, 6.2
entry in, 10.3, 10.23
nesting, limit for
"diskrepair", 10.24
ownership of, 11.14
parent, 6.2, 10.29
purpose of, 6.2
scanned by "diskrepair"
command, 10.23
size of, 10.19, 10.23-24,
11.13
unreferenced, 10.29, 10.31-32
Disassembling instructions, 1.8
DISK, 7.3
Diskrepair command, 2.3, 2.6,
3.8, 3.10, 7.11, 10.1-48
for assessing damage, 11.8
called by "badblocks"
command, 3.8
checking file size of
contiguous files, 10.19
checking file size of
noncontiguous files, 10.19
checking free lists, 10.35-40
for contiguous-file space,
10.38-40C
for volume space, 10.36-38
checking links, 10.32-35
checking system information
record, 10.41-43
checking unreferenced
directories, 10.31-32
file size error, 10.25-26
having to rerun, 10.20,
10.26, 10.27, 10.42
inactivating fdns, 10.28

Index-4

Diskrepair command (cont.)
index of error messages,
10.46-48
I1/0 errors
handling, 10.1, 10.38,
10.40, 10.43
returned by, 10.3-4,
10.44-46
I/0 redirection during, 10.13
limit on errors in file size,
10.26
limitations of, 10.4
list of out-of-range blocks,
10.20 ‘
location of, 7.3
maximum size of directory,
10.23
maximum size of disk, 10.14
nesting directories, limit
on, 10.24
with options
‘a”, 10.1, 10.4, 10.5-6,
10.38, 10.42, 10.43
“b”, 10.6
“B”, 10.6, 10.10
brief descriptions of,
10.5
checking validity of, 10.9
conflicting, 10.9
“£7, 10.6
‘m”, 10.6
‘M”, 10.7
‘n”, 10.7, 10.10, 10.11,
10.26, 10.28, 11.8
‘p”, 10.5, 10.7, 10.8,
10.26, 10.28, 11.10
‘q”, 10.7
‘r”, 10.8
‘u”, 10.8
‘v", 10.5, 10.8, 11.8,
11.10, 10.42
without options, 10.5
phase 1, 10.18-20, 10.21,
10.25, 10.26, 10.28, 10.36,
11.8, 11.9
phase 1B, 10.20
phase 2, 10.21, 10.23-31,
10.25, 10.26, 10.28, 10.32
phase 3, 10.31-32
phase 4, 10.32-35
phase 5, 10.35-40
phase 5B, 10.38



Diskrepair command (cont.)
phase 6, 10.41-43
phases '
messages concerning, 11.9
synopsis of, 10.1
permissions required, 10.10
preventing deletion of data,
11.10-11
prompting for permission to
repair, 10.5, 10.7
read-only mode, 10.7
rebuilding free list for

contiguous-file space, 10.40

renaming a file with invalid
name, 10.25

rewriting system information
record, 10.41, 10.43

simple mode, 10.8

specifying device to, 10.9
suspending tasks, 10.11
syntax, 10.4

transition, phase 1 to phase
2, 10.21-23

unmounting a disk, 10.10

unreferenced directory,
handling of, 10.31

unreferenced file, handling
of, 10.33-34

updating the system
information record, 10.43

verbose mode, 10.5, 10.8

warnings from, 10.7

Disk

accessing a nonsystem disk,
3.9-10

block usage, report on, 10.8

causes of damage to, 3.8

checking integrity of, 2.2

formatting, 3.5-6, 6.1, 10.2

irreparable damage to, 10.22,
10.23

locating I/0 errors on, 3.7

logical structure of,, 10.1,

10.2-10.3
checking without changing,
10.7
logical verification of, 3.8,
10.1-48

maximum size for
"diskrepair", 10.14
physical damage to, 3.6-8
"~ physical errors on, 10.3-4

Index-5
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Disk (cont.)
repairing. See Diskrepair
command
state of, 10.42
updating, 7.6
Disk-intensive task, definition
of, 9.18
Dollar sign, 9.12, 9.17
Duplicate block, 10.1
in bad-blocks file, 10.28
in fdns, 10.20
in files, 10.28, 11.10
fixing, 10.20
in free list for
contiguous-file space,
10.38, 10.39
in free list for volume
space, 10.36, 10.37
length of list of, 10.20
_in root directory, 10.28

Edit command, 6.1
Editor, 9.15
End-of-file condition, 7.3
Env command, 7.5
Environment, hardware-specific,
7.11
Error
correspondence between name
and number, 7.9
fatal to operating system,
8.1-4
during initialization,
8.1-2
after loading UniFLEX,
8.2-4
Error file, 7.7
Error messages
from "diskrepair" command,
index of, 10.46-48
from operating system
binary listing, used by
"rel20", 7.8
binary listing, used by
"rel68k", 7.8
listing of, 7.7
from "tune" command, 9.22-23
Error numbers, 7.7
Escape sequence, typing, 1.2,
1.6
Escape-B, 1.2, 1.4
lete, 7.3-7, 10.1
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ee Badblocks

/etc/badblocks.
command
/etc/blockcheck. See Blockcheck
command
/etc/format.control. See
Format-control file
/etc/.init,control. See
Init-control file
/etc/log, 7.7
/etc/login, 11.11
/etc/log/motd., See Message of
the day
/etc/log/password. See Password
file
/etc/prcon, links to, 4.7
/etc/print, 4.2, 4.7
/etc/startup, See Start-up file
/etc/termcap. See Termcap file
/etc/ttycap. See Ttycap file
/etc/ttylist, See Ttylist file
Exclamation point
in init-control file, 2.2
in text editor, 3.5
Executable file, loading into
memory, 1.6-7
Executable task, 9.18
External reference, resolving,
7.8
Extraneous data
in file, 10.26
in free list for
contiguous-file space, 10.39

Fentl system call, 7.9
Fdn cache, 9.10-11
Fdncheck command, 10.1, 10.5,
10.6, 10.21-23
abnormal termination of,
10.21
reading bad-blocks file,
10.22
reading root directory, 10.22
Fdn. See File descriptor node
File, 6.1-4, See also Files
File descriptor node, 6.1, 10.2
contents of, 6.1, 10.3
of a device, 6.2
free, count of, 10.41
inactive, 10.27, 10.28, 10.30
initializing, 3.5
in-core list of, 10.35
location of, 10.23

Index-6

File descriptor node (cont.)
maximum allowed by the
operating system, 10.15
number unused, 10.8
number used, 10.8
out-of-range, 10.30
read by "diskrepair" command,
10.18
reserving space for, 10.2,
10.30
of root directory, 10.12
of standard error, 10.13
of standard output, 10.13
table of, 10.32
of unreferenced directory,
10.31
of ".", 10.29
of "..", 10.29
File name
changed by "diskrepair"
command, 10.25
invalid, 10.24-25
location of, 10.23
size of, 1.7, 10.25
File size, error in, 10.25-26
File system
establishing, 1.3, 3.5
updating from init=—-control
file, 2.6
File type, 10.29-30
Files
contiguous. See Contiguous
file
definition of, 6.1
directory. See Directory
intermingling of, 4.3
with I/0 errors, recovering,
11.11-12
kinds of, 6.1
locked., See Tune command,
adjustable parameters,
locked _recs
maximum number open at once.
See Tune command, adjustable
parameters, files
number of each type in
system, 10.8
number open on system,
9.10-11
number open per task, 9.11
number (total) in system,
10.8



Files (cont.)
ordinary. See Regular file
ownership of, 11.14
pipe. See Pipe
regular. See Regular file
restoring, 11.10
special. See Device
unreferenced, 7.11, 10.1,
10.30, 10.33-34
Fine-tuning the UniFLEX
Operating System, 9.1-24
First task, 2.1
Flags., See Init-control file,
flags; Tune command, adjustable
parameters, DST; Permission
flag; Mount flag
Floppy disk drive, seek rate
for. See Tune command,
adjustable parameters,
seek_rate
Format command, 3.5-6, 7.6,
10.2, 10.17, 10.30
using with bad blocks, 3.7
Formatting a disk, 1.3-4, 3.5-6,
6.1
Formatw command, 1.3, 1.4
Format-control file, 7.6
FPU_exception system call, 7.10
Fragmentation
of contiguous-file space,
10.40
within free lists, 10.8
Free command, location of, 7.12
Free list, 6.1, 10.20, 10.28
for contiguous-file space,
10.2, 10.5, 10.6, 10.17
checking, 10.38-40
duplicate blocks in,
10.38, 10.39
extraneous data in, 10.39
fragmentation in, 10.8
map of, 10.39
missing blocks in, 10.38,
10.39
out of order, 10.39
out-of-range blocks in,
10.38, 10.39
rebuilding, 10.5, 10.6,
10.8, 10.40
summary of status, 10.39
for volume space, 10.2, 10.5,
10.6, 10,17

Index

Free list, volume space (cont.)

duplicate blocks in,
10.36, 10.37
fragmentation in, 10.8
I1/0 error during
rebuilding, 10.38

missing blocks in, 10.37,
10.38

omitting block from, 10.38

out-of-range blocks in,
10.36, 10.37

out-of-range pointers in,
10.36

rebuilding, 10.5, 10.6,
10.8, 10.37-38

summary of status, 10.37

validated by "diskrepair"
command, 10.36-38

/gen, 7.7

/gen/errors. See Error file
/gen/help. See Help directory
/gen/spooler. See Spooler
directory

/gen/spooler/at. See At
directory

Ghost shell program, 2.3

Greater~than sign, in
init-control file, 2.2

Hang-up interrupt, 3.14, 3.15
Hard disk, 1.3. See also System
disk
Hardware
initializing, 1.9
page size, 7.11
Head command, 11.12
Help directory, 7.7
High-order bit, set in file
name, 10.24, 10.25
History command, 2.4, 3.12, 7.12
History file, 3.12-13, 7.2
altering permissions, 3.12
creating, 3.12
entries made by "init"
program, 2.4
extracting information from,
3.12
making entry from
init-control file, 2.3-4
Holidays file, 7.8
Home directory, 5.1, 5.3, 5.4,



68xxx UniFLEX System Manager”s Guide

Home directory (cont.)
7.7
assigning, 5.3
creating, 5.3
definition of, 5.3
location of, 7.12
owner of, 5.3
Hyphen, in init-control file,
2.2

Info command, 3.2, 7.1
Init program, 2.1, 3.6
7.6, 11.11
error messages from, 2.6-9
fatal, 2.7-8
nonfatal, 2.8-9
making entries in history
file, 2.4
signals accepted by, 2.5
Initializations, 1.9
Initializing hardware, 1.9
Init-control file, 2.1-9, 3.2,
3.14, 7.11
altering, 7.6
contents of, 2.1
essential elements of, 2.6
example, A,1-7
executing shell command from,
2.2
flags, 2.2-3
assign a label, 2.2
branch to a label, 2.2
exclamation point, 2,2.
See also Shell command,
executing from
init-control file
execute control command,
2.2, See also Control
commands
execute shell command,
2.2, See also Shell
command, executing from
init-control file
plus sign, 2.2, See also
Control commands
length of file, 2.1
length of line in, 2.1
purpose of, 7.6
standard, 3.1, 3.12, 3.13,
3.14
when executed, 2.1
Insp command, 4.3

Index-8

Install command, 1.10
Instruction, user, 9.18
Int command, 3.15
Interrupts, B.l-4
correspondence between name
and number, 7.9
sent by operating system,
10.13, 10.21
table of, B.l
where defined, 7.9
Intertask communication, 9.11-12
I1/0 characters, lists of. See
Tune command, adjustable
parameters, iolists
1/0 error, 10.3
in badblocks file, 10.17
cause of, 3.6
from "diskrepair'", 10.4,
10.43-46
handling by "diskrepair"
command, 10.1, 10.3-4, 10.17
location of, 3.7, 11.9-10
in map of contiguous-file
space, 10.40
recovering files containing,
11.11-12
salvaging file, 11.11-12
while rebuilding free list
for volume space, 10.38
while updating system
information record, 10.43
I1/0 redirection, 6.1, 6.2, 10.13

Kernel, 1.5, 7.1, 11.9
Kill command, 7.2

Leap year, 9.9, 9.10
/1lib, 7.8-11
/1lib/rel20.errs, 7.8
/1lib/rel68k.errs, 7.8
/1ib/std_env. See
Standard-environment file
/1ib/sysacct, 7.9
/lib/sysdef, 7.9
/lib/syserrors, 7.9
/1lib/sysfentl, 7.9
/lib/sysints, 7.9, B.l
/1ib/Sys1ib68k, 7.8
/1lib/sysmessages, 7.9
/1lib/syspty, 7.10
/1ib/sysrump, 7.10
/1ib/sysstat, 7.10



/1lib/systime, 7.10
/1lib/systty, 7.10
/1ib/sys68881, 7.10
Line-feed character, 2.5
Link command, 11.13
Link count, 10.32, 10.34
from "dir" command, 4.7
Linked files, out-of-range
blocks in, 10.27
Linking=-loader, 7.8, 7.11
Links
checked by "diskrepair"
command, 10.32-35
definition of, 10.3
Load68k command. See
Linking-loader
Log command, 3.2, 3.13
Logging in, in single-user mode,
2.4
Login command, 3.12, 7.3
Login program, 3.6, 5.1, 5.4,
7.7
assigning, 5.4
default, 5.4
definition of, 5.4
Login task, starting, 2.4
Long listing, of directory
entry, 6.4
Lost-and-found directory, 7.11,
10.29, 10.31
creating
on damaged disk, 10.32,
10.34
normally, 10.31, 10.33
expanding, 11.13-14
full, 10.31, 10.32, 10.33,
10.34
nonexistent, 10.31, 10.33
/lost+found. See Lost-and-found
directory
Lost+found directory. See
Lost-and-found directory
lrec system call, 9.11
Ls command, location of, 7.2

Major device number, 9.12-13

Makdev command, 4.1, 6.4, 7.3

Manual-boot mode, 1.6

Master floppy, 11.8

Master task, 6.4

Max CPU utilization, 9.6, 9.8,
9.20

Index

Max quantum, 9.6, 9.8, 9.21

Medium, logical verification of,
3.8, 10.1-48

Memory

accessing from ROM, 1.6, 1.7,
1.8, 1.9

allocation of for tables, 1.9

amount available to users,
1.3

dumping, 1.7, 1.8

modifying, 1.9

physical, 7.3

system, 7.3

Memory dump, 1.7, 1.8, 3.11-12

Memory management unit, 9.17

Memory map, displaying, 1.9

Message, sending to all users,
3.4, 7.7 :

Message buffers. See Tune
command, adjustable parameters,
msg buffers

Message of the day, 3.4-5, 7.7

Message exchanges. See Tune
command, adjustable parameters,
msg_exchanges

Message size. See Tune command,
adjustable parameters, msg_size

Minor device number, 9.12-13

Minus sign

in init-control file, 2.3,
2.4, 2.5

with "shutup" command, 3.14
in standard environment file,
7.11

with "stop" command, 3.15

in ttylist file, 7.4

Missing block, 10.1, 10.5, 10.6,

10.36
in contiguous-file space,
10.38, 10.39, 10.40
handling by '"diskrepair"
command, 10.6
in volume space, 10.37, 10.38

MMU. See Memory management unit

Mode of operation of operating
system, 7.6. See also
Multi-user mode; Single-user
mode

changing from multi-user to
single-user, 3.14~15

changing from single-user to
multi-user, 3.2

Index-9
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Mode of operation (cont.)
determining, 7.2
Model code for "formatw"
command, 1.4
Modem, 7.4, 7.5
Modules supported by the system,
xi, 7.1
Mount command, 3.9-10, 11.9,
11.11
Mount flag
checking, 10.7, 10.41-42
clearing
by "diskrepair" command,
3.10, 10.5, 10.7, 10.42,
11.9
by "unmount" command, 3.9,
10.41
setting, 3.9
Mounting a device, 3.9-3.10
maximum number. See Tune
command, adjustable
parameters, mounts
nodes for, 7.12
for reading only, 3.10, 11.11
Mrk*splr? file, 4.4, 4.5
Msg status system call, 7.9
Multi-user mode, 3.1, 7.6
booting directly to, 3.2

entering
from init-control file,
2.4, 3.2
from single-user mode,
3.2, 3.13

Network device, function of, 6.4

New programs, adding to the
system, 3.13

New_system command, 11.9

Nice command, 9.19

Null character, 10.24, 10,25

Null device, 7.3

Ofstat system call, 7.10
Operating system
booting, 1.5
building, 1.1-5
from tape, 1.3, 1.4
copying to a hard disk, 1.1-5
kernel, 1.5, 7.1, 11.9
loading into memory, 1.2
making entries in the history
file, 3.12

Index-10

Operating system (cont.)
medium supplied on, 1.1
modes of operation, 3.1-2
optimizing performance, 9.1
prompt from, 1.3
release date, 1.3
setting date for, 3.3-4
shut down procedure, 2.5,

3.14-15
size of, 1.3
starting execution of, 1.2
tuning, 9.1
version number, 1.3

Ordered list, 10.39

Output, redirecting, 6.1, 6.2

Out-of-range block
in bad-blocks file, 10.27
in fdns, 10.19-20
in files, 10.26-28, 11.9-10,

11.11-12
fixing, 10.19
in free list for
contiguous—file space,
10,38, 10.39
in free list for volume
space, 10.36, 10.37
in linked files, 10.27
list maintained by
"diskrepair" command, 10.20
recovering files containing,
11.11-12
in root directory, 10.27
salvaging file, 11.11-12
Out-of-range file descriptor
nodes, 10.30
Out-of-range pointers, in free
list for volume space, 10.36

Page size, hardware, 7.11
Paging device. See also Tune
command, adjustable parameters,
page_dev
changing identity of, 7.3,
9.12-13
defining, 9.12-13
definition of, 7.3
identifying, 7.1
link to, 7.3
setting on system disk, 11.9
Paging space, 10.2., See also
Tune command, adjustable
parameters, page_space



Paging space (cont,)
changing size of, 1.3
default, 9.13
definition of, 10.2
determining amount, 3.5
first block of, 10.15
overlapping contiguous-file
space, 10.16
required, 10,2
reserving, 1.3, 3.5
Parent directory, 6.2, 10.29
Parent task, 6.2
Password, 5.1, 5.2-3, 7.7
assigning, 5.2
forgotten, 5.3
guidelines for, 5.2
restrictions on, 5.2
in single-user mode, 3.1, 3.2
Password command, 5.2
Password file, 2.4, 5.1-6
original, 5.4
structure of, 5.1-4
Pause, from init-control file,
2.6
Pending timed-event. See Timed
event, pending; Tune command,
adjustable parameters,
time_outs
Permission flag, 7.10
Permissions
default for a directory, 5.3
s+, 11.14
Perms command, 11.14
Personality of a task. See
Active tasks, classification of
Phys parameters, 9.3, 9.7,
9.16-17
Phys segments, 9.2, 9.5
definition of, 9.16
logical address of, 9.6, 9.17
physical address of, 9.6,
9.17
size of, 9.6, 9.17
Physical error. See I/0 error
Pipe, 6.1, 6.2
Pipe device. See also Tune
command, adjustable parameters,
pipe_dev
defining, 9.13
identifying, 7.1
restrictions on, 9.13
setting on system disk, 11.9
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Pipe-intensive task, definition
of, 9.18
Plus sign, 1.4
in init-control file, 2.1,
2.2, 2.3, 2.4, 2.5
in ttylist file, 7.4
Pmem, 7.3
Print command, 7.3
Printer, 4.2, 6.3
Printer driver, 4.1
Printer spooler, 4.1-8
banner page from, 4.3
changing modification time of
spooled file, 4.4
changing the name of, 4.3
configuring, 4.1-4
creating directory for, 4.2-3
creating directory entry for
spooled file, 4.4
creating spooler command, 4,2
damage to, 4.6-7
the “f£° option, 4.3
function of, 4.1
initial form-feed character,
4.3
initiating, 4.3
links between files, 4.6-7
naming the spooled file, 4.4
reconstructing, 4.7
removing from the system, 4.7
selecting device for, 4.,1-2
shutting down, 4.5-6
summary of use, 4.6
symptoms of damage to, 4.6
using the spooler command,
4,4-5
Printing, a string from
init-control file, 2.5
Priority, 9.6, 9.17
determining, 9.19
evaluating, 9.18, 9.20
price paid for using CPU,
9.20
reward to for not using CPU,
9.20
rules for calculating, 9.18
Program counter, 1.6, 1.8
Program space, B.l
Prompt
from operating system, 1.3
from ROM, 1.1
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Pseudoterminal device,
definition of, 6.4
Pstop command, 4.3, 4.5

Quantum, 9.6
decrementing value of, 9.20
definition of, 9.20
maximum value of, 9.6, 9.21
rate of increase of, 9.6,

9.21
Quantum increment, 9.6, 9.8,
9.21
Question mark, 1.1, 7.4~5

RAM, 3.6, 6.3
clearing, 3.11
looking at the contents of,
3.11
RAM disk, 6.3, 6.4
Ramdisk command, 6.4
Random access memory. See RAM
Read-only memory. See ROM
Rebuilding a system, 11.9, 11.10
Records, locked, 9.11
Register
displaying contents of, 1.9
setting contents of, 1.9
Regular file, 6.1, 10.2
checking size of, 10.19
definition of, 6.1
Release date, 1.3
Rel20 command, 7.8
Rel68k command, 7.8
Rename command, 10.25
Resetting the computer, 3.14,
3.15
Restoring files, 11.10
ROM, 1.5, 11.8
accessing memory from, 1.6
assumption about console, 1.l
commands supported by, 1.6-9
comparing contents to a file,
1.8 :
loading a file into, 1.5,
1.6-7 ‘
prompt from, 1.l
using to take memory dump,
3.11
Root device. See also Tune
command, adjustable parameters,
root_dev |
changing identity of, 7.3
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Root device (cont.)
checking structure of, 10.11
definition of, 7.3
with "diskrepair" command,
10.10
identifying, 7.1
link to, 7.3
setting on system disk, 11.9
specifying, 9.14
updated by "diskrepair"
command, 10.43
Root directory, 3.4, 3.9, 5.4,
9.11, 9.14, 10.17
badly damaged, 10.4
checking status of, 10.12
duplicate block in, 10.28
establishing, 3.5
out-of-range block in, 10.27
read by "fdncheck" command,
10.22
Rump system call, 7.10
Run~time libraries, 7.8

Salvaging data
from file with I/0 error,
11.11-12
from file with out-of-range
block, 11.11-12
from system disk, 11.9-10
Scheduler, 9.17-18
Scheduling parameters, 9.2, 9.3,
9.6, 9.17-21
default values for, 9.7
maximum values for, 9.7
minimum values for, 9.7
Search path, 3.13
Sector '
physical boundaries of, 3.5
size of, 3.6
Sector zero, 10.5, 10.6, 10.7,
10.10, 10.17
ignoring, 1U.6
writing, 3.5
Seek rate of floppy drives,
9.14., See also Tune command,
adjustable parameters,
seek_rate
Serial number
of hardware, 1.3
of software, 1.3
Serial printer, attaching to a
terminal driver, 4,2



Setpath command, 3.13
Setpr system call, 9.19
Set_termcap command, 1.5, 7.4,
7.5 '
Shared-text programs, 9.15
maximum number supported. See
Tune command, adjustable
parameters, text_segs
Shell command, 2.2-3
abnormal termination of, 2.3
executing from init-control
file, 2.2
Shell program, 3.6, 5.4, 6.1,
6.2, 9.15, 11.11
background tasks supported
by, 9.16
ghost, 2.3
search path of, 3.13
single-user, 2.7, 3.13
Shell script, 1.3
Shutting down the system, 2.5,
3.14-15
Shutup command, 2.5, 3.14-15,
7.3
Signal, branching on in
init-control file, 2.5
Single instruction, executing,
1.8, 1.9
Single-user mode, 3.1, 7.2, 7.6
booting to, 3.1-2
bypassing, 3.2
exiting, 3.2, 3.13, 3.15
password in, 3.1, 3.2
when to use, 3.1
SIR., See System information
record.
Skipbad command, 11.12
Slash character, in file name,
10.25
Slave task, 6.4
Smem, 7.3
Spooled file, naming, 4.4
Spooler. See Printer spooler
Spooler command, See Printer
spooler
Spooler directory, 7.8
creating, 4.2-3
entries in, 4.4
Stack space, B.l »
Standard error, 2.2, 2.4, 2.6,
10.5, 10.13
Standard input, 2.2, 2.4
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Standard I1/0 channels. See
Standard input; Standard
output; Standard error

Standard output, 2.2, 2.4, 7.7,
10,13, 11.9

Standard-environment file, 7.11

Start-up file, 4.3, 7.11

abnormal termination of, 3.13

Status system call, 7,10

Stop command, 2.5, 3.15

Streaming tape, building an
operating system from, 1.3, 1.4

Support software

adding to a system, 1.10
updating, 1.10

Suspended task, 9.18

Swap, 7.3. See also Paging
device; Paging space

System buffers, 9.8-9

System call

correspondence between name
and number, 7.9

definition of, 9.18

System crash, 11.1

course of action following,
11.1-11

effect on printer spooler,
4,5

System disk

building, 7.1

copying operating system to,
1.3

definition of, 11.8
formatting, 1.3-4, 3.5-6, 6.1

mounting, 11.9

salvaging data from, 11.9-10
setting paging device on,
11.9

setting pipe device on, 11.9
setting root device on, 11.9

updating, 1.9

System floppy, 1.2.
Master floppy

System information record,
10.17, 10.37

access by "diskrepair", 10.14

badly damaged, 10.4

checked by "diskrepair",
10.41-43

contents of, 10.2

preliminary checks by
"diskrepair", 10.14

See also

—
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System information record (cont.)

rewritten by "diskrepair"
command, 10.15, 10.16,
10.41, 10.43
updated by "diskrepair"
command, 10.43
writing, 3.5, 10.2
System-wide programs, home for,
3.13
S+ permission, 11.14

Tail command, 11.12
Tape, 6.3, 11.9, 11.11
Task
abnormal termination of, 9.15
active, See Active tasks
currently executing, 9.18
executable, 9.18
number supported by system,
9.14
suspended, 9.18
Task ID, 3.15, 4.4, 9.14, 9.17
Temporary directory, 7.11
Temporary files
deleting, 7.11
location for, 7.11
Termcap file, 7.5
Terminal, 6.3. See also Terminal
port, 7.4
ANSI standard, 7.5
buffering input to, 9.9
buffering output from, 9.9
defining capabilities of, 7.5
maximum number supported, 7.3
as standard 1/0 channel,
10.14
Terminal driver, 4.1, 4.2
Terminal port
configuration of, 1.5
disabling for login, 7.4
enabling for login, 7.4
number for, 7.4
type of terminal associated
with, 7.4-5
Text editor, 9.15
Text file
duplicate blocks in, 11.10
out-of-range block in,
11.11-12
Text segment
address of, 1.2,
size of, 1.2, 1.

1.7, 7.11
7

Index-14

Tick, definition of, 9.6
Time
determining, 3.3
internal storage of, 3.4
setting, 3.2-4
Time limit for tasks, 9.15
Time system call, 7.10
Time zone, 3.4, 9.7, 9.15-16
Timed event, pending, 9.15
Time-outs, number of, 9.15
/tmp. See Temporary directory
Tracing, control commands, 2.5
Track
moving head from one to
another; 9.14
number of sectors in, 3.6
Trouble-shooting after a system
crash, 11.1-11
Ttime system call, 7.10
Ttycap file, 7.4, 7.5
Ttyget system call, 7.10
Tetylist file
contents of, 7.3-5
format of, 7.4-5
Ttyset system call, 7.10
Tty-intensive task, definition
of, 9.18
Tune command, 7.1, 7.3, 9.1-24,
11.9
adjustable parameters, 9.4-21
from automatic mode,
9.8-16
buffers, 9.5, 9.7, .9.8-9
default values of, 9.7
determining current values
of, 9.21
DST, 9.5, 9.7, 9.9
DST end, 9.5, 9.7, 9.9
DST_start, 9.5, 9.7, 9.10
DST time, 9.5, 9.7, 9.10
files, 9.5, 9.7, 9.10-11
functions of, 9.4
iolists, 9.5, 9.7, 9.9
locked_recs, 9.5, 9.7,
9.11
maximum values, 9.7
minimum values, 9.7
mounts, 9.5, 9.7, 9.11
msg_buffers, 9.5, 9.7,
9.11-12
msg_exchanges, 9.5, 9.7,
9.12



Tune, adjustable parameters (cont.)

msg_size, 9.5, 9.7, 9.12
page_dev, 9.5, 9.7,
9.12-13 :
page_space, 9.5, 9.7, 9.13
pipe_dev, 9.5, 9.7, 9.13
root_dev, 9.5, 9.7, 9.14
seek_rate, 9.5, 9.7, 9.14
tasks, 9.5, 9.7, 9.14,
9.16
text_segs, 9.5, 947, 9.15
time_limit, 9.5, 9.7, 9.15
time outs, 9.5, 9.7, 9.15
time_zone, 9.5, 9.7,
9.15-16
user_tasks, 9.5, 9.7,
9.14, 9.16
adjusting parameters in
interactive mode, 9.3
arguments, 9.1-2
automatic mode, 9.3, 9.8
default values for
parameters, 9.6, 9.7
error messages from, 9.,22-23
examples, 9.21
function of, 9.1
interactive mode, 9.2, 9.3,
9.5, 9.16, 9.17
limits on values of
parameters, 9.7
list of parameters, 9.3
modes of operating, 9.2-3
options, 9.2. See also
individual names
p” option, 9.2, 9.17
‘P” option, 9.2, 9.5, 9.16
parameters associated with
scheduling., See Scheduling
parameters
parameters associated with
"phys" segments. See Phys
parameters
“q” option, 9.2
quiet mode, 9.2
“r” option, 9.2, 9.3, 9.5
read-only mode, 9.2-3
restrictions imposed on
parameters by, 9.3
syntax for, 9.1

4

/uniflex, 7.1, 7.3, 9.6, 9.21,
11.8

Index-15

Index

UniFLEX commands, location of,
7.2, 7.12
Ummount command, 3.9, 10.41
Unreferenced files, 7.11, 10.1,
10.30, 10.33-34
Updating support software, 1.10
Updating system disk, 1.9
User ID, 5.1, 5.3, 7.7
assigning, 5.3
for bin, 5.3
range of, 5.3
for system manager, 5.3
User ID bit, 11l.14
User instruction, 9.18
User name, 5.1-2
Users, list of, 7.7
[usr, 7.12
/usr/bin, 3.13, 7.12
/usr0, 3.10, 7.12
[usrl, 3.10, 7.12
[usr2, 3.10, 7.12
[usr3, 3.10, 7.12
Utmp file, 7.2

Verification of the medium,
logical, 3.8
Version number, 1.3
Vertical bar, to create pipe,
6.2
Volume space, 10.2, 10.19, 10.20
bit map of, 10.36, 10.37
overlapping contiguous-file
space, 10.16
overlapping paging space,
10.15

Who command, 7.2

1"mon
L

definition of, 6.2
file descriptor node of,

10.29
missing entry, 10.29,
11.12-13

multiple entries, 10.29

definition of, 6.2

file descriptor node of 10.29

missing entry, 10.29,
11.12-13

multiple entries, 10.29
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