












































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Backing Up and Restoring Data

— SaveDb for a database saving operation initiated with the bak
savedb command.

— RestoreDb for a database restoring operation started with the bak
restoredb command.

o The number of kilobytes transferred so far (from the file system to tape
for a dump operation, or from tape to the file system for a restore
operation).

o For a dump operation, the string £ileset followed by the name of the
fileset currently being dumped; for a restore operation, the string
fileset followed by the name of the fileset currently being restored.

* A message reporting additional status information about the operation.
No message is displayed if the operation is proceeding normally.

— The [abort requested] message is displayed if the Kkill
command was issued but the operation is not yet canceled.

— The [abort sent] message is displayed if the operation is
canceled but its execution is not yet stopped.

— The [operator wait] message is displayed if the Tape
Coordinator is waiting for the operator to insert a tape in the drive.

The following example shows the status of the operation currently being
performed by the Tape Coordinator whose TCID is O:

$ bak status
Dump (usersys.monday): 312105 Kbytes transferred, fileset user.terry.

(See Section 21.7.1 for information about the bak jobs command.)
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21.3 Listing Backup Information

The following commands can be used to list information about the Backup
Database:

bak verifydb Checks the status of the Backup Database
bak Isftfamilies  Lists fileset families and fileset family entries
bak Isdumps Lists the entries in the dump hierarchy

bak dumpinfo Displays information about specific backups
bak Ishosts Lists Tape Coordinator IDs

bak ftinfo Displays the dump history for a fileset

In addition to the preceding commands, which display information from the
Backup Database, the bak scantape command reads a tape, extracting its
tape label and information from the fileset header of each fileset on the tape.
This command can detect damage to a tape that makes filesets incomplete;
if it encounters damage, the scan aborts. All of the commands in the
following subsections, like all bak commands, require that you be included
in the admin.bak administrative list.

21.3.1 Verifying Backup Database Status

21-10

Issue the bak verifydb command to check the status of the Backup
Database:

$ ‘bak verifydb [-verbose]

The -verbose option directs the command to display additional information
about the Backup Database.

Following is an example of the output from this command when the
database is undamaged:

$ bak verifydb

Database OK.
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21.3.2 Listing Fileset Families and Fileset Family Entries

Issue the bak Isftfamilies command to view a fileset family and its entries:
$ bak Isftfamilies [-family fileset_family name]

The -family fileset family name option is the name of the fileset family
whose entries are to be listed. Omit this option to view all of the fileset
families and entries defined in the Backup Database.

Following is an example of the output from this command:
$ bak Isftfamilies usersys
Fileset family usersys:

Entry 1: server .*, aggregate .*, filesets: user.*
Entry 2: server .*, aggregate .*, filesets: sys.*

21.3.3 Listing Entries in the Dump Hierarchy

Issue the bak Isdumps command to view the entries in the dump hierarchy:
$ bak Isdumps

The following example shows a dump hierarchy. The sunday entry is the
full dump level; the remainder of the entries are incremental dump levels
that each have /sunday as their parent dump level.

$ bak Isdumps

/sunday
/monday
/tuesday
/wednesday
/thursday
/friday
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21.3.4 Viewing Recent Backup Information
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Issue the bak dumpinfo command to list information about specific
backups:

$ bak dumpinfo [{-ndumps number | -id dumpID}] [-verbose]

The -ndumps number option specifies the number of dumps about which
information is to be displayed; information about the most recent number of
dumps specified with this option is displayed. Use this option or use the -id
option; omit both options to list information about the last 10 dumps.

The -id dumpID option specifies the unique dump ID number of a specific
dump about which information is to be displayed. Use this option or use the
-ndumps option; omit both options to list information about the last 10
dumps.

The -verbose option includes a detailed list of information about the dump
specified with the -id option. This option can be used only with the -id
option.

The dump ID, parent ID, dump level, and other dump information are
displayed about the indicated dumps. The following example shows
information about the last three dumps:

$ bak dumpinfo -ndumps 3

DumpID parentID 1lvl created nt nfsets dump_name
729293644 729289323 1 02/09/93 5:34 1 43 users.tue
729287531 729286818 1 02/08/93 4:52 1 23 users.mon
729286056 0 0 02/07/93 4:27 1 31 users.wkl
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21.3.5 Listing Tape Coordinator TCIDs

Issue the bak Ishosts command to list all of the Tape Coordinators that have
entries in the Backup Database:

$ bak Ishosts
The output lists the name of the machine for which each Tape Coordinator is
defined and the TCID of the Tape Coordinator. A Tape Coordinator’s

presence in the output does not imply that it is currently running.

$ bak Ishosts

Tape hosts:

Host /.../abc.com/hosts/bakl, TCID 0
Host /.../abc.com/hosts/bakl, TCID 1
Host /.../abc.com/hosts/bak2, TCID 3
Host /.../abc.com/hosts/bak3, TCID 8
Host /.../abc.com/hosts/bak3, TCID 7
Host /.../abc.com/hosts/bak3, TCID 6

21.3.6 Displaying a Fileset’s Dump History

Issue the bak ftinfo command to display the dump history of a fileset:
$ bak ftinfo -fileset name

The -fileset name option names the fileset whose dump history is to be
displayed. Include the .backup extension if the backup version of the fileset
was dumped.

The dump ID, parent ID, dump level, and other dump information are
displayed about dumps of the indicated fileset. The following example
shows part of the dump history of the user.smith.backup fileset:

$ bak ftinfo user.smith.backup
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DumpID parentID 1vl creation date clone date tape name

654972910 654946323 1 10/01/91 5:07 10/01/91 4:01 users.tuesday.l
654960415 654946323 1 09/30/91 5:11 09/30/91 4:16 users.monday.l
654946323 0 0 09/29/91 5:36 09/28/91 4:31 users.week.l

21.3.7 Scanning the Contents of a Dump Tape
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To scan the contents of a dump tape, do the following:

1.

If it is not already running, start the Tape Coordinator for the tape
drive that you want to use with the operation. (See Section 21.2.2.1 for
information on using the butc command to start a Tape Coordinator.)

Issue the bak scantape command to display information from a tape:
$ bak scantape [-dbadd] [-tcid rc_number]

The -dbadd option indicates that information extracted from the tape
is to be added to the Backup Database; information is not added if the
tape is damaged or if the entry has a dump ID number that is already
used by an entry in the Backup Database. (See Section 21.6.3 for
information about using this option.)

Place the tape in the drive, and press <Return> in the corresponding
Tape Coordinator’s monitoring window. When using this command,
you must insert tapes sequentially.

An example of the output from this command, which lists tape label
and fileset information, follows. The output is displayed in the
monitoring window of the Tape Coordinator:

$ bak scantape

Tape label

name = guests.monthly.1l
createTime = Fri Nov 22 05:59:31 1990
cell = /.../abc.com

size = 20103324 Rbytes

dump path = /monthly

dump id = 729369701
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useCount = 1
—- End of tape label --

~- fileset —-

fileset name: user.guestl0.backup
fileset ID 0,,112262

dumpSetName: guests.monthly
AumpID 729369701

level 0

parentID 0

endTime 0

clonedate Fri Nov 22 05:36:29 1991

21.4 Backing Up Data

The bak dump command is used to perform a dump operation. When you
enter the command, specify the fileset family to be dumped and the level at
which the family is to be dumped. All entries in the specified fileset family
are dumped according to the dump level that you specify. If you specify a
full dump level, all of the data in all of the filesets included in the specified
family is dumped; if you specify an incremental dump, only the data in the
filesets that has changed since the filesets were dumped at the parent of the
dump level that you specify is dumped.

The fileset family and dump level that you specify produce a dump set. To
indicate the contents of the dump set, the dump set name consists of the
fileset family name joined by a period to the last component of the name of
the dump level at which the family was dumped. For example, if the fileset
family named usersys is dumped at the /weekly/monday level, the name of
the resulting dump set is usersys.monday.

The Backup System overwrites a tape that contains an existing dump set
only if both of the following conditions are true:

o The tape’s label contains an acceptable name. An acceptable name is
one that matches the name of the dump set you want to dump to the tape,
in the form fileset family name.dump level.index. Note that a tape’s
index is its position in the sequence of tapes necessary to accommodate
the dump set; for example, the first tape for a dump set has an index of 1.
A tape that is labeled as empty or that has no label is also acceptable.
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« The tape’s expiration date, if it exists, has expired. The Backup System
refuses to overwrite a tape whose expiration date has not expired. Once
a tape’s expiration date has expired, the Backup System overwrites the
contents of the tape with a dump set that has an acceptable name.

Use the bak labeltape command to overwrite a label that has an
unacceptable name or an unexpired expiration date. Overwriting a tape’s
label removes all obstacles that can prevent it from being overwritten.

Note: If a dump operation is interrupted or fails for any reason, you
cannot be sure that any fileset is complete on one tape; the
Backup Database contains an entry for the incomplete dump
set, which cannot be used to restore data. Immediately restart
the backup, using the same tape to record the dump set; using
the same tape automatically removes the entry for the
incomplete dump set from the Backup Database. If you use a
different tape, you will need to use the bak deletedump
command to manually remove the entry for the incomplete
dump set from the database. (See Section 21.4.3 for more
information about the bak deletedump command.)

21.4.1 Using Tapes with a Backup Operation

21-16

You must place all dumps of a given fileset family (both full and
incremental) onto tapes that are readable by a single tape drive. This is
required because a single Tape Coordinator performs an entire restore
operation, using a full dump set and any incremental dump sets as
necessary. If a single Tape Coordinator cannot read all of the tapes on which
the dump sets are recorded, you cannot restore all of the dumps of the fileset
family.

For example, suppose the full dump of a fileset family is stored on 8-mm
tape and the incremental dumps, which are done at a different time, are
stored on streaming cartridge tape. When you restore a fileset from that
fileset family, you must use a Tape Coordinator that uses 8-mm tapes
because a restore always begins with the full dump. However, you cannot
restore any of the incremental dumps because the same Tape Coordinator
cannot read the streaming cartridge tapes and you cannot switch to another
Tape Coordinator to continue the restore operation.
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Before performing a backup, make sure the tapes are at least as large as the
tape size listed in the TapeConfig file for the tape drive to be used for the
operation. The Backup System fills a tape only with the amount of data
listed as the capacity for the drive in the TapeConfig file. If a tape is larger
than the tape size listed in that file, it simply is not filled to capacity when
the backup is performed. However, if the tape is smaller than the size listed
in the TapeConfig file, the backup operation fails, but only after it fills the
tape and determines that it is too small for the drive.

A dump set does not have to fit entirely on a single tape; if the Backup
System reaches the end of a tape while dumping a fileset from a fileset
family, it puts the remaining data on another tape. The Backup Database
automatically records that the fileset resides on multiple tapes.

Prior to performing a backup, you can preview the effects of your command
without having the system actually perform the dump. Simply include the
-noaction option with the bak dump command, specifying the remaining
options as you would to really execute the dump. This lets you check a
fileset family’s size before actually dumping it so that you can calculate the
correct number of tapes needed.

21.4.2 Backing Up a Fileset (Creating a Dump Set)

To back up a fileset, do the following:

1. Verify that you are included in the appropriate administrative lists. If
necessary, issue the bos Isadmin command to check.

2. If it is not already running, start the Tape Coordinator for the tape
drive that you want to use with the operation. (See Section 21.2.2.1
for information on using the butc command to start a Tape
Coordinator.)

3. Optional. At this point, you can issue the bak command at the system
prompt to enter interactive mode. (See Section 21.2.2.3 for the
advantages of interactive mode.) The commands in the following
steps assume that regular command mode is used, not interactive
mode.

4. Decide which fileset family and dump level to use. If necessary, use
the bak Isftfamilies or bak Isdumps command to display information
about existing fileset families and dump hierarchies.
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Check that you have a sufficient number of tapes; if you do not have
enough tapes, you will not be able to complete the backup. Also,
check that the tapes are nor smaller than the tape size listed in the
TapeConfig file for the drive. You must also check that the tapes are
properly prelabeled (if necessary, use the bak readlabel command to
check the labels); you must relabel any tape that

o Is labeled with an incorrect name; tape names have the following
format:

fileset_family name.dump_level.index.

» Has an unexpired date; if a tape has an expiration date associated
with it from a previous dump, you will not be able to use the tape
unless the date is expired.

If a label is incorrect, use the bak labeltape command to label the
tape correctly.

Issue the bak dump command to dump the fileset family onto tape:

$ bak dump -family fileset_family_name -leveldump_level
[-tcid tc_number] [-noaction]

The -noaction option specifies that all filesets that would be included
in the indicated dump be displayed without the dump actually being
performed. Specify all other options as you would to actually perform
the operation.

Place the correct tape in the drive; the backup process begins
immediately. If more than one tape is required, you must remain at
the console to respond to prompts for subsequent tapes; if you do not
respond immediately, a bell rings periodically to draw your attention.

21.4.3 Deleting Backup Information
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The Backup System automatically removes the record of a dump set from
the Backup Database when the tape containing the dump set is overwritten.
The bak deletedump command can be used to manually remove
information about a dump set from the Backup Database. It can be used to
remove the record of a dump set that contains incorrect information
(possibly because a dump operation was interrupted or failed) or for which
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the corresponding tape is to be discarded. Before issuing the bak
deletedump command, use the bak dumpinfo command to display the
current dump IDs from the database.

After you use the bak deletedump command to delete the record of a dump
set from the Backup Database, any dumps for which it serves as the parent,
either directly or indirectly, are unusable. You can reissue the bak
deletedump command to delete those dump sets from the database.
However, leaving them in the database, while possibly confusing, causes no
problems. Also, as long as the tape that contains the parent dump set
remains available, you can always use the bak scantape command to
restore dump set information about the parent from that tape to the database,
making the dump sets that rely on the parent dump set usable again. (See
Section 21.6.3 for more information about the bak scantape command.)

To delete backup information from the Backup Database, do the following:

1. Verify that you are included in the appropriate administrative lists. If
necessary, issue the bos Isadmin command to check.

2. Optional. At this point, you can issue the bak command at the system
prompt to enter interactive mode. (See Section 21.2.2.3 for the
advantages of interactive mode.) The commands in the following
steps assume that regular command mode is used, not interactive
mode.

3. Issue the bak dumpinfo command to list information, including dump
IDs, about dump sets recorded in the Backup Database. A dump set’s
dump ID is required to delete it from the Backup Database.

$ bak dumpinfo [{-ndumps number | -id dumpID}] [-verbose]

The -ndumps number option specifies the number of dumps about
which information is to be displayed; information about the most
recent -ndumps is displayed. Use this option or use the -id option;
omit both options to list information about the last 10 dumps.

The -id dumplID option specifies the unique dump ID number of a
specific dump about which information is to be displayed. Use this
option or use the -ndumps option; omit both options to list
information about the last 10 dumps.

The -verbose option includes a detailed list of information about the
dump specified with the -id option. The -verbose option can be used
only with the -id option.
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4. Issue the bak deletedump command to delete the desired dump set:
$ bak deletedump -id dumpID

The -id dumpID option specifies the dump ID number of the dump set
whose entry is to be deleted from the Backup Database.

21.5 Restoring Data
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When you restore data to the file system, you can restore individual filesets
with the bak restoreft command, or you can restore an entire aggregate
with the bak restoredisk command. Using the bak restoreft command, you
can perform a full restore of the most recently dumped version of a fileset,
or you can perform a date-specific restore, which restores the fileset to the
state it was in at its last dump before the indicated date.

Data can be dumped and restored between different types of file systems.
For example, data dumped from a DCE LFS fileset can be restored to a DCE
LFS fileset or to any type of non-LFS fileset. Similarly, data dumped from a
non-LFS fileset can be restored to a DCE LFS fileset or to a different type of
non-LFS fileset. (See your vendor’s documentation to verify the level of
support for dump and restore operations between different types of file
systems.)

Restored data is translated into the appropriate format for the file system to
which it is restored. Note that incompatible information may be lost when a
fileset is dumped and restored between different types of file systems. For
example, ACLs on objects in a DCE LFS fileset may be lost if the fileset is
restored to a file system that does not support ACLs.

Before performing a restore, you can direct the program to list the tapes
needed to complete the operation. This allows you to locate and assemble
the proper tapes before actually issuing the command. To view the list,
include the -noaction option with the bak restoredisk or bak restoreft
command, along with any other options that you intend to use. with the
command.
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Note: If a restore operation is interrupted or fails for any reason, you
cannot be sure that any fileset is complete in the file system;
immediately restart the operation. If you do not, the file
system may contain inconsistent information, which can result
in problems in the future.

21.5.1 Specifying the Type and Destination of a Restore Operation

The system performs a full restore by default, re-creating a fileset as it
existed when it was last dumped, including data from the last full dump and
any subsequent incremental dumps. You can direct the system to perform a
date-specific restore by using the -date option with the bak restoreft
command. This re-creates the fileset as it was when it was last dumped
before the indicated date; it includes the last full dump and any incremental
dumps done before the indicated date.

Using either the bak restoreft or bak restoredisk command, you can
restore data to the same location that it previously occupied, in which case
it overwrites the existing information, or you can restore it with a new name
or at a location other than its original storage location. To overwrite the
current contents of a fileset, use the -server, -aggregate, and -fileset options
with the bak restoreft command.

To preserve the current contents of a fileset in the file system, use the
-extension option to restore the data to a new fileset with the same name as
the existing fileset by adding a distinguishing extension, such as .restored,
with the -extension option. A new FLDB entry is created for the fileset, and
it is assigned its own fileset ID number. You can place the restored fileset at
the same site as the existing fileset or at a different site by using the -server
and -aggregate options.

To restore a fileset that no longer exists in the file system, simply provide
the -server, -aggregate, and -fileset options. A new FLDB entry is created
for the fileset and a fileset ID number is assigned.

Table 21-1 summarizes the options available with the bak restoreft
command. Unless indicated as Optional in the table, each option is required.
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Table 21—1. Options Available with the bak restoreft Command

Option Specifies Additional Information

-server The File Server The specified machine can be a
machine to which to fileset's current site or a different
restore each fileset site.

-aggregate | The aggregate to The specified aggregate can be a
which to restore each | fileset’s current site or a different
fileset site.

-fileset Each fileset to be If you dumped the .backup
restored version of a fileset, add the

.backup extension to the name
you specify.

-extension | An extension to add Specify an extension to preserve

(Optional) | to the name of each filesets in the file system that have
restored fileset the same names as those to be
restored. If you want a period to
separate the extension from each
name, specify the period as the
first character of the extension (for
example, .restored).

-date The date and, Only dumps sets of the indicated

(Optional) | optionally, the time to | filesets dated before the specified
use for a date- date are restored. Omit this option
specific restore to perform a full restore of the

most recently dumped version of
each fileset. Specify mm/dd/yy to
indicate 00:00 (12:00 a.m.) on day
mm/dd/yy, specify mm/dad/yy
hh:mm to indicate time hh:mm on
day mm/dd/yy. A time must be in
24-hour format (for example,
20:30 for 8:30 p.m.).

21-22
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21.5.2 Restoring Individual Filesets

To restore a fileset, do the following:

1.

If it is not already running, start the Tape Coordinator for the tape
drive that you want to use with the operation. (See Section 21.2.2.1
for information on using the butc command to start a Tape
Coordinator.)

Verify that you are included in the appropriate administrative lists. If
necessary, issue the bos Isadmin command to check.

Optional. At this point, you can issue the bak command at the system
prompt to enter interactive mode. (See Section 21.2.2.3 for the
advantages of interactive mode.) The command in the following step
assumes that regular command mode is used, not interactive mode.

Issue the bak restoreft command with the appropriate options, using
the information in Table 21-1 as a guide:

$ bak restoreft -server machine -aggregate name -fileset name...
[-extension name_extension] [-date date] [-teid tc_number] [-noaction]

The -server machine option is the DCE pathname of the File Server
machine (for example, /.../abc.com/hosts/fs1) to which each fileset is
to be restored.

The -aggregate name option is the device name or aggregate name of
the aggregate to which each fileset is to be restored.

The -fileset name option is the name of each fileset to be restored.

The -extension name_extension option is the new extension to be
added to each fileset when it is restored.

The -date date option specifies the date and, optionally, the time to
use for a date-specific restore; only dumps performed prior to the
specified date (and time) are included in the restore. There are three
valid entries:

0 Causes a full restore of the most recent dumps; this is the
default.

mm/ddfyy Causes a date-specific restore of dumps that were done
before 00:00 (12:00 a.m.) on the indicated date.
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mmjddlyy hh:mm
Causes a date-specific restore of dumps that were done
before the specified time on the indicated date. The time
must be in 24-hour format; for example, 20:30 for 8:30 p.m.
Surround the entire argument with ‘“ ’* (double quotes)
because it contains a space.

The -noaction option specifies that the command is to display the list
of tapes needed to complete the restore without performing the actual
operation.

21.5.3 Restoring an Aggregate

21-24

To restore an aggregate, do the following:

1.

If it is not already running, start the Tape Coordinator for the tape
drive that you want to use with the operation. (See Section 21.2.2.1
for information on using the butc command to start a Tape
Coordinator.)

Verify that you are included in the appropriate administrative lists. If
necessary, issue the bos Isadmin command to check.

Optional. At this point, you can issue the bak command at the system
prompt to enter interactive mode. (See Section 21.2.2.3 for the
advantages of interactive mode.) The command in the following step
assumes that regular command mode is used, not interactive mode.

Issue the bak restoredisk command with the appropriate options:

$ bak restoredisk -server machine -aggregate name [-tcid tc_number]
[-newserver machine] [-newaggregate name] [-noaction]

The -server machine option is the DCE pathname of the File Server
machine (for example, /../abc.com/hosts/fs1) that houses the
aggregate to be restored.

The -aggregate name option is the device name or aggregate name of
the aggregate to be restored.

The -newserver machine option is the DCE pathname of the File
Server machine (for example, /../abc.com/hosts/fs2) on which the
restored aggregate is to be placed. This is necessary only if it is
different from -server.
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The -newaggregate name option is the device name or aggregate
name of the aggregate on which the restored aggregate is to be
placed. This is necessary only if it is different from -aggregate.

The -noaction option specifies that the command is to display the list
of tapes needed to restore the aggregate without performing the actual
operation.

21.6 Administering the Backup Database

A copy of the Backup Database can be installed on any server machine in a
cell. The Backup Database stores two types of records that are used to track
all of the backups done in the cell:

o Dump set records, which list the fileset family and the tape used in each
dump set

o Administrative records, which list the fileset families, dump levels, and
tape hosts

Because information about dumps is difficult to re-create, it is important

. that you copy the Backup Database with the bak savedb command
periodically, perhaps weekly. When you issue the bak savedb command,
the entire database is copied to tape. One tape needs to be designated as a
Backup Database tape; when the command is issued, the tape is labeled
with the name bak_db_dump.1.

If the Backup Database becomes damaged (for instance, if the disk that
houses the database becomes damaged), you must delete the old database
and restore an-entirely new version from its backup tape. You can use the
bak verifydb command to determine if the Backup Database is damaged.

Do not attempt to recover information from a corrupted database. Instead,
use the bos stop command to shut down all bakserver processes. Then,
remove the old Backup Database and its associated files from each machine
on which it is located; the files for the Backup Database are named
dcelocal lvar/dfs/backup/bkdb.* on each machine on which the database
resides.

Once the database is removed, use bos start to restart all bakserver
processes on the machines where they were running. Use bak addhost to
add a tape host for the Tape Coordinator from which you will restore the
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Backup Database, and use bak restoredb to restore the new version of the
database. Re-create fileset information in the database as needed, restoring
dump set information that you may have lost since the last backup of
filesets; note that any fileset family, fileset family entry, or host information
updated since the last backup of the Backup Database must be re-created as
well.

If specific information about a dump set is accidentally deleted from the
Backup Database, you can use the bak scantape command with the -dbadd
option to check the backup tape used for the dump set, recover the dump set
information, and add the information to the Backup Database. Do not use
the bak scantape command to attempt to reconstruct the database.

21.6.1 Backing Up the Backup Database

To back up the Backup Database, do the following:

1. Verify that you are included in the appropriate administrative lists. If
necessary, issue the bos Isadmin command to check.

2. If it is not already running, start the Tape Coordinator for the tape
drive that you want to use with the operation. (See Section 21.2.2.1
for information on using the butc command to start a Tape
Coordinator.)

3. Issue the bak savedb command to save the Backup Database to tape:
$ bak savedb [-tcid rc_number]

4. Place the Backup Database tape in the drive, and press <Return> in
the corresponding Tape Coordinator’s monitoring window.

21.6.2 Restoring the Backup Database
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To restore the Backup Database, do the following:

1. Verify that you are included in the appropriate administrative lists. If
necessary, issue the bos Isadmin command to check. In addition to
the usual lists, you must also be included in the admin.bos list on
each machine on which the Backup Database is installed.
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2. Verify that you have the w (write) and x (execute) permissions on the
dcelocallvar/dfs/backup directory on each machine on which the
Backup Database is installed.

3. Stop all bakserver processes with the bos stop command. You must
stop all bakserver processes on all machines on which the Backup
Database is installed.

4. Remove the old Backup Database by deleting the
dcelocallvar/dfs/backup/bkdb.* files from each machine on which
the database is installed.

5. Start all bakserver processes with the bos start command. You must
start all bakserver processes that you stopped in the earlier step; you
must restart the processes on the same machines on which they were
previously running. When you start a bakserver process, an empty
Backup Database is created if one does not already exist.

6. Enter the bak addhost command to create an entry in the Backup
Database for the Tape Coordinator from which you will restore the
Backup Database:

$ bak addhost -tapehost machine [-tcid tc_number]

The -tapehost machine option is the DCE pathname of the machine
(for example, /./abc.com/hosts/bakl) for which the Tape
Coordinator is to be added.

7. If it is not already running, start the Tape Coordinator for the tape
drive that you want to use with the operation. (See Section 21.2.2.1
for information on using the butc command to start a Tape
Coordinator.)

8. Issue the bak restoredb command to restore the Backup Database to
tape:

$ bak restoredb [-tcid tc_number]

9. Place the Backup Database tape in the drive, and press <Return> in
the corresponding Tape Coordinator’s monitoring window.

OSF DCE Administration Guide—Extended Services 21-27



DCE Distributed File Service

21.6.3 Recovering Specific Backup Data
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Use the bak scantape command to extract dump set information from a
backup tape and add it to the Backup Database. When you issue this
command, you must place the backup tapes into the drive in sequential
order. The system verifies that each tape is undamaged by checking the
end-of-file markers that the Backup System inserts at the beginning and end
of each fileset. If the markers are missing, the tape is assumed to be
damaged and cannot be used for recovering data. To add information to the
database, the entire tape must be undamaged, and the Backup Database
must not contain an entry with the same dump ID as an entry being added.

To add recovered data to the Backup Database, do the following:

L.

Verify that you are included in the appropriate administrative lists. If
necessary, issue the bos Isadmin command to check.

If it is not already running, start the Tape Coordinator for the tape
drive that you want to use with the operation. (See Section 21.2.2.1
for information on using the butc command to start a Tape
Coordinator.)

Insert the first backup tape from the dump sequence into the tape
drive, and issue the bak scantape command without the -dbadd
option. Information from the tape is displayed in the Tape
Coordinator’s monitoring window.

$ bak scantape [-tcid tc_number]

If the output indicates that the tape is undamaged, issue the bak
scantape command again, including the -dbadd option. This adds the
information from the tape to the Backup Database.

$ bak scantape [-dbadd] [-tcid 7c_number]

The -dbadd option indicates that information extracted from the tape
is to be added to the Backup Database; information is added only if

the tape is undamaged and the Backup Database does not have an
entry with the same dump ID as an entry being added.
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21.7 Displaying and Canceling Operations in
Interactive Mode ’

When you issue a command in interactive mode, the resulting operation is
assigned a unique job ID number. While in interactive mode, you can use
the bak jobs command to list job ID numbers and status information about
all of the operations currently executing or pending in the queue on a tape
drive (operations that do not involve tapes execute immediately and do not
appear on the list). You can use the job ID number of an operation (or its
dump set name if it is a dump) with the bak kill command to cancel an
operation that is executing or that is in the queue.

If you cancel an operation that is in the queue, it is removed from the queue
with no other effects. Furthermore, if you cancel a tape labeling or tape
scanning operation as it executes, the operation simply terminates with no
further effects. However, canceling a dump or restore operation while it
executes can produce inconsistencies on a backup tape or in the file system.

If you cancel a backup operation while it is executing, all filesets written to
tape before the Kill signal is received are complete and usable on the tape.
However, filesets being written when the signal is received may be
incomplete and should not be used.

If you cancel a restore operation while it is executing, all completely
restored filesets are online and usable. However, because most restore
operations require data from multiple tapes (a full dump tape and one or
more incremental dump tapes), most filesets are usually not completely
restored. If the kill signal occurs before the system accesses all of the
necessary tapes, most filesets are not restored to the desired date or version
and should not be used.

If the interrupted restore operation is overwriting one or more existing
filesets, the filesets can be lost entirely; however, the data being restored
still exists on tape. In general, to avoid the inconsistencies that can result
from an interrupted restore operation, reinitiate the restore operation.
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21.7.1 Displaying Operations in Interactive Mode
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Issue the bak jobs command to determine the job ID number of an
operation. For an operation to appear in the output from the bak jobs
command, you must have initiated the operation in interactive mode, and
you must still be in interactive mode. No privileges are required to display
an operation with the bak jobs command. (See Section 21.2.2.3 for more
information about interactive mode).

bak> jobs

If no operations are pending or executing, the prompt returns immediately.
Otherwise, the output reports the following information for each job. The
output is very similar to that produced by the bak status command.

e The job ID number.

« A name describing the operation. One of the following operation names
is displayed for each job:

— Dump (dump_set) for a backup operation initiated with the bak
dump command; dump_set is the name of the dump set in the form
fileset_family name.dump _level.

— Restore for a restore operation initiated with the bak restoreft or
bak restoredisk command.

— Labeltape (tape_label) for a tape labeling operation started with
the bak labeltape command; tape label is the tape label specified
with the bak labeltape command’s options.

— Scantape for a tape scanning operation initiated with the bak
scantape or bak readlabel command.

— SaveDb for a bak savedb operation.
— RestoreDb for a bak restoredb operation.

e The number of kilobytes transferred so far (from the file system to tape
for a dump operation, or from tape to the file system for a restore
operation).

e For a dump operation, the string fileset followed by the name of the
fileset currently being dumped; for a restore operation, the string
fileset followed by the name of the fileset currently being restored.
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» A message indicating the status of the operation. No message is
displayed if the operation is executing normally.

— The [abort request] message means the bak Kill command was
issued but the operation is not yet canceled.

— The [abort sent] message means the operation is canceled; once
the system removes it from the queue or stops its execution, the
operation no longer appears in the listing from the bak jobs
command.

— The [butc contact lost] message means the bak program
temporarily lost contact with the Tape Coordinator executing the
operation,

— The [drive wait] message means the operation is waiting for the
specified tape drive to become free.

— The [operator wait] message means the Tape Coordinator is
waiting for the operator monitoring the command’s execution to
insert a tape in the drive.

21.7.2 Canceling Operations in Interactive Mode

Issue the bak Kkill command to cancel an operation. Use the bak jobs
command to determine the job ID number of the operation to be killed. No
privileges are required to cancel an operation with the bak kill command.
The command can be issued only in interactive mode. (See Section 21.2.2.3
for more information about interactive mode.)

bak> kill {jobID | dump_set}
The jobID argument is the unique job ID number of the operation to be
canceled; the dump set argument is the name of the operation in the form

fileset _family_name?dump_level if it is a dump. Use either argument to
indicate the operation to be canceled.
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Chapter 22

Monitoring File Exporters with the
scout Program

The scout program can help you monitor the File Exporter running on any
File Server machine. When you use scout, it periodically collects statistics
from the File Server machines that you specify and displays the information
in a graphical format. The program has several useful features:

e You can monitor the File Exporters on several File Server machines,
including the local machine and machines in other cells, from one
location.

¢ You can set attention thresholds for many of the statistics. When a value
exceeds the specified threshold, scout highlights it with reverse video;
when the value drops below the threshold, scout removes the
highlighting.

« If the File Exporter on a machine does not respond to scout’s probes, the
program highlights the machine’s name on the screen and blanks out the
other fields for the machine. When the File Exporter returns to service,
the machine name and the statistics are again displayed normally.
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22.1 An Overview of the scout Program
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You can run scout from any machine configured as a DFS client or server.
In a standard configuration, the binary file for scout is stored in the
dceshared/bin/scout file. Both terminals and windowing systems that
emulate terminals can display scout’s statistics; the display appears best on
systems that support reverse video and cursor addressing.

When using scout, set the TERM environment variable (or its equivalent)
to the correct terminal type or to one with characteristics similar to the
actual ones. Do not resize the window while scout is running; the program
does not adjust to the new dimensions if the window is made larger, and, if
it is made smaller, the columns may not align properly. To resize the
window, stop scout, resize the window, and then restart the program.

Although no special privileges are required to run scout, it is useful
primarily for system administrators who need to monitor File Exporter
usage. While scout imposes only a minimal burden on the File Exporter on a
File Server machine, you may wish to place the binary file for the program
in a secure directory that is available only to administrative users. Other
users are then prevented from needlessly running the program.

You can run multiple scout processes from a single machine; because the
scout program must run in the foreground, each instance runs in a separate,
dedicated window. You can also run scout on several machines and view the
output on a single machine. To do this, open several windows on one
machine, log into different remote machines in each window (by using
telnet or an appropriate program), and run scout in the windows. You may
find it useful to include the -host option with the scout command; this
option marks each window with the name of the host machine that is
running the program.

In most cells, all File Server machine names share the same basename, or
common DCE prefix. For example, File Server machines in the abc.com cell
have DCE pathnames like /.../abc.com/hosts/fs1, /.../abc.com/hosts/fs2, and
so on. If all of the machines in a scout window have the same DCE
pathname prefix, you can use the -basename option with the scout
command. You can then specify the unique part of each machine name (fsl1
or fs2) and specify the basename (/.../abc.com/hosts) only once. You do not
have to specify the / (slash) that separates the prefix from the unique part of
each machine name; it is included automatically with the -basename
option.
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22.2 The scout Screen

The output generated by the scout program appears in the following three
main regions on the screen:

e The banner line at the top of the screen displays the word scout,
indicating that the program is running; it can display additional
information if you include the following options:

— The -host option displays the name of the machine executing scout.

— The -basename option displays the common DCE pathname prefix
of the File Server machines being monitored.

» The statistics display region constitutes the majority of the window. In
this region, scout displays the statistics gathered for each File Exporter;
it displays each File Exporter on its own line. The area is divided into
six columns, with the following labels and information:

— Conn: The number of connections with clients. This column displays
the number of RPC connections open between the File Exporter and
client machines. This number should equal or exceed the number in
the Ws column, which shows the number of active client machines.
The number in the Conn column can exceed the Ws number because
each user on a machine can have several separate connections open
at once and because one client machine can handle several users.

— Fetch: The number of bytes fetched from the File Exporter. This
column displays the number of bytes of data, in 64-kilobyte units,
that client machines have fetched from the File Exporter since it
started. The number is reset to 0 (zero) whenever the File Exporter
restarts.

— Store: The number of bytes that are stored by the File Exporter.
This column displays the number of bytes of data, again in 64-
kilobyte units, that client machines have sent to the File Exporter for
storage since it started. The number is reset to 0 (zero) whenever the
File Exporter restarts.

— Ws: The number of active client machines. This column contains the
number of client machines (typically workstations) that have
communicated with the File Exporter in the last 15 minutes. This
number is usually smaller than the value for Conn because a single
client machine can have several connections open to one server.
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— unlabeled: The File Server machine name. This unlabeled column

contains the name of the File Server machine where the File
Exporter is running. Names are shortened to display only the first 10
characters of the unique part of each machine name, which are the
characters that follow the hosts element of a DCE pathname. If two
or more machines from different cells have a common name (for
example, /.../abc.com/hosts/fs1 and /.../def.com/hosts/fs1), the name
of each cell followed by a colon is displayed before the name of each
machine (abc.com:fsl and def.com:fsl).

Disk attn: The disk usage. This column displays the number of
available kilobyte blocks on each DFS aggregate on the File Server
machine. For example, a display of /dev/1v01:8949 indicates that
the aggregate /dev/1v01 has 8949 kilobyte blocks free. If the window
is not wide enough for all of the aggregate entries, scout
automatically creates subcolumns for the information.

The label on this column indicates the threshold value at which
entries become highlighted. By default, scout highlights the entry for
any aggregate that is over 95% full. Therefore, the default label for
this column appears as Disk attn:> 95% used.

For all columns except the fifth (the File Server machine name), you
can use the -attention option to set a threshold at which entries in
the column are highlighted. This notifies you that a certain value is
exceeded. Disk attn is the only statistic with a preset default.

o The message/probe line at the bottom of the screen indicates how many
times scout probed the File Exporters for statistics. By default, scout
probes every 60 seconds; you can use the -frequency option to specify a
different rate of time.

22.3 Setting Attention Thresholds
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The -attention option can be used to set the threshold value for all but the
File Server machine column in the display region. Any threshold that you
set applies to all of the entries in a column; you cannot set thresholds on a
per-machine basis.
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You can use more than one argument with the -attention option; each
argument is a combination of a statistic and a threshold. Legal values for
statistic/threshold pairs are as follows:

e The conn connections argument sets the threshold for the maximum
number of connections that the File Exporter can have open to client
machines before the value is highlighted. The highlighting is removed
when the value goes below the threshold.

o The fetch bytes fetched argument sets the threshold for the maximum
number of bytes of data that clients can fetch from the File Exporter
before the value is highlighted. Enter a threshold for this statistic in 64-
kilobyte units. For example, to have scout highlight this value when it
equals or exceeds 128 Kkilobytes, specify a threshold of 2. The
highlighting is removed when the File Exporter is restarted.

e The store bytes_stored argument sets the threshold for the maximum
number of bytes of data that clients can send to the File Exporter for
storage before the value is highlighted. Enter a threshold for this statistic
in 64-kilobyte units. For example, to have scout highlight this value
when it equals or exceeds 128 kilobytes, specify a threshold of 2. The
highlighting is removed when the File Exporter is restarted.

e The ws active_client_machines argument sets the threshold for the
maximum number of active client machines that the File Exporter can
serve before the value is highlighted; active indicates those machines
that communicated with the File Exporter in the past 15 minutes. The
highlighting is removed when the value goes below the threshold.

¢ The disk percent full % argument sets the threshold for the maximum
percentage of an aggregate that can contain data before the value is
highlighted. This threshold is applied to all exported aggregates and
partitions on a File Server machine being monitored. Legal thresholds
are integers from 0 to 99; the default is 95% used. You must enter the %
(percent sign) with this threshold; if the % (percent sign) is absent, scout
interprets the number as a number of kilobyte blocks.

or

The disk minimum_blocks free argument sets the threshold that
determines the minimum number of kilobyte blocks to be available on
the aggregate before the value is highlighted. This threshold is applied to
all exported aggregates and partitions on a File Server machine being
monitored.
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To change these attention settings, you must stop and restart scout. In
addition, scout does not store the settings from previous instances; you must
specify the desired settings each time you start the program.

You cannot set any threshold or control the highlighting in the column
where File Server machine names are displayed. If the File Exporter on a
machine does not respond to scout’s probes, the name is automatically
highlighted and the values for that machine in the other columns are
removed. A lack of response can indicate a File Exporter or machine crash
or a network outage.

When a machine resumes responding to scout’s probes, its name is
displayed without highlighting with the other values on its line of the
display. If all of the machine names are highlighted simultaneously, a
network outage has possibly disrupted the connections between the File
Server machines and the client machine running scout.

The following examples demonstrate the different types of -attention
settings. The first example causes scout to highlight entries in the Conn
column that exceed 100, entries in the Ws column that exceed 20, and entries
in the Disk attn column that reflect aggregate fullness usage of 75% or
more on the machines named /./abc.com/hosts/fs1  and
l.../abc.com/hosts/fs2:

$ scout -server /.../abc.com/hosts/fs1 /.../abc.com/hosts/fs2 -attention conn
100 ws 20 disk 75%

The second example is identical to the previous example, except that scout
highlights entries in the Disk attn column that fall below 5000 free
blocks:

$ scout -server /../abc.com/hosts/fs1 /.../abc.com/hosts/fs2 -attention disk
5000 ws 20 conn 100

The third example causes scout to highlight entries in the Fetch column
that exceed 1 megabyte (1024 kilobytes):

$ scout -server /.../abc.com/hosts/fsl /.../abc.com/hosts/fs2 -attention fetch 16
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22.4 Using the scout Program

Start the scout program by issuing the scout command to initialize it in each
window in which you want it to run. No further commands can be issued in
the window as long as the program is running. To stop scout, enter the
interrupt command (<Ctrl-c> or its equivalent) for your system in the
window in which scout is running.

22.4.1 Starting the scout Program

To start the scout program, do the following:

1.

Open a command shell window for each instance of scout you want to
run.

Initialize scout in each window; note that you will not be able to issue
any further commands in the window as long as scout is running:

$ scout -server machine... [-basename common_prefix] [-host]
[-frequency seconds] [-attention stat/threshold pair...]
[-debug filename]

The -server machine option names each File Server machine whose
File Exporter is to be monitored. Provide the DCE pathname of each
machine (for example, /.../abe.com/hosts/fs1), unless the -basename
option is used; if the -basename option is used, provide only the
unique suffix of each machine name, omitting the common DCE
pathname prefix.

The -basename common_prefix option specifies the DCE pathname
prefix common to the File Server machines specified with -server. If
the basename is specified, it is displayed in the banner line.

The -host option displays the name of the machine running scout in
the banner line; this is useful if you are logged into the machine
remotely.

The -frequency seconds option indicates how often scout is to probe
the File Exporters. Specify a positive integer as a value in seconds;
the default is 60 seconds.
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The -attention stat/threshold_pair option specifies a list of attention
settings (statistic and threshold pairs); scout highlights any value for a
statistic that exceeds its threshold. (See Section 22.3 for a discussion
of legal values for this argument.)

The -debug filename option enables debugging output and directs it to
the specified filename. Provide a complete pathname for filename; the
current working directory is used by default. If this option is omitted,
no debugging output is written.

The following example causes scout to monitor the File Exporters on
the File Server machines named fsl and fs2 in the cell named
abc.com; the -basename option is used, so the common DCE prefix is
specified only once, and it appears in the banner line. The scout
program probes the File Exporters every 30 seconds and prints
debugging information to the file named
/.../abc.com/fs/usr/terry/scout.one.

$ scout -server fsl fs2 -basename /.../abc.com/hosts -frequency 30
-debug /.../abc.com/fs/usr/terry/scout.one

The following example again instructs scout to monitor the File
Exporters on the fsl and fs2 machines in the abc.com cell; the
-basename option is again used to indicate the common prefix. The
-host option is used, so the name of the machine running scout
appears in the banner line with the basename prefix. The scout
program highlights an entry in the Fetch column if more than 1
megabyte of data is fetched from a File Exporter; scout highlights an
entry in the Store column if more than 512 kilobytes of data are
stored by a File Exporter.

$ scout -server fsl fs2 -b /.../abc.com/hosts -host
-attention fetch 16 store 8

22.4.2 Stopping the scout Program

To stop the scout program, enter the interrupt command (<Ctrl-c> or its
equivalent) for your operating system in the scout window.
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Chapter 23

Introduction to DCE Diskless Support
Service

The DCE Diskless Support Service helps you to connect client hosts that do
not have local disk drives or other storage to a DCE cell. On regular
machines, local storage is used for operating system files, the root file
system, memory swapping areas, and the DCE Distributed File Service
(DES) cache storage. On a diskless machine, this storage, except for cache,
is located on remote server hosts. These remote servers can be on the same
Local Area Network (LAN) as the client or on different LANs that are
connected through message-passing machines that are called gateways.
DFS cache storage can be configured in a section of the client’s memory.

The Diskless Support Service provides the tools that allow the diskless
client host to do the following:

¢ Acquire an operating system

» Obtain configuration information

o Connect to the DCE Distributed File Service (DFS)
o Perform remote swapping

Each of these categories of diskless support is described briefly here and in
more detail in the following sections. The process of planning, installing,
and configuring the server hosts is described in the following chapters.
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With the Diskless Support Service, a diskless client host locates a copy of
its operating system on a remote boot server host, loads it into memory, and
starts it executing.

Once booted, the diskless client obtains its necessary configuration data
from a DCE Diskless Configuration (DLC) server. This data includes the
location of the client’s root file system and the configuration of the file
system cache storage in the client’s memory. If needed, it includes the
location of the client’s remote swap server. It can also include other
information that is needed by the client’s operating system.

A diskless client needs a storage location for user and system files. DCE
provides the mechanism for the client to have a file system on a remote file
server host.

Similarly, a diskless client needs a location for swapping storage, which is a
place for the operating system to store currently idle blocks of memory that
are used by one process so the memory can be used by another process. In
DCE, this storage space can be provided in the client’s root file system or by
a remote swap server host.

The boot, file, and swap servers can be on the same physical host, or they
can be divided among two or three machines.

23.1 The Diskless Boot Process

23-2

The booting process for a diskless client typically proceeds as follows:

1. A diskless client executes a program from read-only memory
(BOOTROM) when it is powered on. This program sends a boot
protocol (BOOTP) broadcast message on all attached LANS, seeking a
boot server.

2. A boot server responds with the name of the client’s boot file on the
server, the Internet Protocol (IP) addresses of the client and the boot
server, and the client’s hostname. Optionally, the boot server may
return the network netmask and the IP address of the network
gateway.

3. The client sends a Trivial File Transfer Protocol (TFTP) request to the
boot server, asking for the boot file.

OSF DCE Administration Guide—Extended Services



Introduction to DCE Diskless Support Service

4, The server transmits the file to the client, which loads the file into
memory.

5. The client executes the file as its operating system.
Three programs are provided to perform these tasks:

e The client program is the user-space version of the client’s BOOTROM
program. It acts as a BOOTP and TFTP client. In order to run on a
diskless client, this program must be modified as described in the OSF
DCE Porting and Testing Guide, and must be installed in the client
host’s BOOTROM. This installation is provided by the vendor who
supplies the client machine or adapts its software for your DCE
environment.

o The bootpd program acts as a BOOTP server. It executes on the boot
server host, and on the gateway from the client host’s LAN, if necessary.
It responds to a broadcast request for a boot file server and returns the
client’s boot filename, the IP addresses of the client and boot server, and
the client’s hostname. Optionally, the boot server may return the
network netmask and the IP address of the network gateway.

» The tftpd program acts as a TFTP server. It executes on the boot server
host. It transfers a copy of the client’s boot file to the client.

(See the bootpd(8dskl), client(8dskl), and tftpd(8dskl) reference pages in
the OSF DCE Administration Reference. See Chapter 24 for a description
of setting up and operating diskless booting.)

23.2 Diskless Configuration

The configuration process for a diskless client consists of a call from the
client’s operating system to a DLC server, using the boot server address and
the hostname that were received in the boot reply packet from the boot
server. The DLC server returns the value of the hostname, which includes
the location of the client’s root file system and the configuration of the file
system cache storage in the client’s memory. If needed, it includes the
location of the client’s remote swap server. It can also include other
information that is needed by the client’s operating system.
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The client operating system calls DFS with the file system and cache
information. DFS establishes the client’s root file system and sets up the
DEFS cache storage in the client’s memory.

(See the dlcd(8dskl) and dictab(8dskl) reference pages in the OSF DCE
Administration Reference. See Chapter 25 for a description of preparing
configuration data and storing it in the DLC server database.)

23.3 Diskless Swapping
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Swapping is the process of copying sections of memory to mass storage so
that the memory space can be used by a process for other data. Later, the
stored data can be returned to memory for further use. The term
“‘swapping’’ is used here to mean any sort of temporary transfer between
memory and backing storage. It includes and does not distinguish between
the swapping of entire processes and the paging of memory blocks.

UNIX operating systems usually swap in one of two ways: to files or to
devices. The two are administered differently, both on regular hosts with
local storage and on diskless client hosts with remote storage.

Swapping to files
On hosts with local storage, this method is usually handled by local
file interfaces. For diskless clients, DCE provides remote versions of
these operations, so the swap files can be located on the diskless
client’s remote file system. No remote swap server is needed.

Swapping to devices
On hosts with local storage, this method is usually handled by a
device driver in the system’s block or character device switch tables.
For diskless clients, DCE provides a replacement driver that sends
swap requests across the network to a swap server.

The routines and programs that are provided with the DCE Diskless Support
Service are intended for diskless clients that swap to devices. There are
three components:

o The swap driver is intended for the diskless client’s operating system. It
has the same interface as a device driver, but, instead of sending its swap
requests directly to a device, it sends them to a remote swap server. This
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driver is installed in the client operating system by the vendor who
supplies it or adapts it for your DCE environment.

The swap driver obtains its swap server location from the DLC server
subentry data that was previously acquired in the configuration phase.

e The dswd swap server daemon executes on the swap server host and
handles requests from diskless clients. The dswd daemon allows each
client to view its swap space as a single block of addresses, starting at 0
(zero), even though the daemon is actually mapping the requests to a
number of devices or ordinary files on the swap server. There is no
requirement that swap space be contiguous for any client.

Note: The dswd daemon can use both device files and ordinary
files in the swap space that it manages. This is completely
independent of the fact that the client operating system
thinks it is swapping only to a device.

o The dsw_adm command configures the swap server. It can execute on
any host in the cell, including a diskless client. The dsw_adm
command tells dswd which device and ordinary files it can use for
swapping and which clients it can accept requests from. Until dsw_adm
commands have configured the swap server, dswd does not respond to
any client requests.

The swap requests that are issued by a diskless client fall into two
categories. Input and output requests move memory pages to or from swap
storage. Allocation requests ask the swap server for initialization, for more
or less storage, and for termination.

Before a diskless client can read or write any swap space, it must allocate
that space on the swap server. A client may allocate space in one of two
ways: dynamically or statically. A dynamic client is one that can request
more swap space after it has started swapping. Some dynamic clients can
return space when they are done with it. A static client does not have this
capability. It needs to have all of its swap space allocated at once when it
initializes.

When a diskless client begins operation, it sends an initialization request to
the swap server. This request indicates whether the client is dynamic or
static. A static client is given all of its space immediately. A dynamic
client is given an initial allocation, and requests more (or less) space as it
requires it, up to a set maximum. When a client shuts down, it can send a
termination request to the swap server, releasing all of its swap space. Ifa
client fails to release its swap space and then sends another initialization

OSF DCE Administration Guide—Extended Services 23-5



DCE Diskless Support Service

request, the swap server releases all of the old allocated swap space and
allocates new space for the client. This effectively handles the problem that
could occur if a client crashed without releasing its swap space.

Once a client is granted a space allocation, the physical space in the server’s
device and ordinary files is reserved for the client, regardless of the actual
swap requests. This prevents the server from using allocated but unused
space from one client to satisfy requests from another client. For example,
if a swap server has 20 megabytes of swap space, it cannot accept two
allocation requests of 15 megabytes each, even though the two clients do
not actually use any space at all. The first request is honored; the second is
rejected.

(See the dsw_adm(8dskl) and dswd(8dskl) reference pages in the OSF
DCE Administration Reference. See Chapter 26 for a description of
configuring the swap server.)

23.4 Device Files

Device-special files that are defined on the remote file system that is used
by the diskless client host (for example, in the /dev directory) refer to
devices (such as terminals) on the client host, not on the server host that
provides the file system.

23.5 Machine-Specific Files

23-6

If two or more clients (diskless or not) share all or part of a file system, the
@host and @sys operating system macros can be used to identify client-
host-specific or operating-system-specific files. (See Part 2 of this guide for
details.)
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23.6 Documentation References

References to a DCE reference page for a command, file, or function always
include a section number that contains an abbreviation for the module it is
part of. For example, bootpd(8dskl) is the designation for the
documentation of the bootpd daemon in section 8 of the DCE Diskless
Support Service reference pages.

Sometimes, the procedures that are described in this module use commands
and files that are not part of the DCE offering but are assumed to exist as
part of the host system. Generally, section references that do not include a
DCE module abbreviation indicate documentation that you will find in your
own system reference pages. The section numbers shown refer to OSF/1
reference manuals. Other systems can use different numbers.
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Chapter 24

Managing Diskless Booting

For the system administrator, managing the boot component of the DCE
Diskless Support Service consists chiefly of setting up the bootpd and tftpd
daemons on the appropriate boot server and gateway hosts in the DCE cell,
creating the bootptab boot configuration file for each server, and adding the
appropriate entries to the standard inetd.conf, passwd, and services files.
Note that the installation of the client program in the BOOTROM of the
diskless client is handled by the vendor who supplies the machine or adapts
it for your DCE environment.

For a diskless client host, the boot component of the DCE Diskless Support
Service consists of the following programs and files:

o The client program in the BOOTROM of the client host

» The bootpd and tftpd programs and the bootptab file on a boot server
host

e The bootpd program and the bootptab file on one or more gateway
hosts, if needed

Typically, the clients and boot servers are on the same local network,
eliminating the need for a gateway to other networks.
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241 .Choosing the Boot Server Hosts

24-2

A boot server host needs to be one of the nodes in the DCE cell that the
diskless client hosts belong to. At minimum, it must include the bootpd and
tftpd daemons that serve the diskless clients. It also requires access to some
form of secondary storage, such as a disk drive.

Beyond these requirements, the choice of one or more boot server hosts and
their relationship to the file server and swap server hosts is largely arbitrary,
depending on the factors of administrative convenience and optimal
throughput. The following points can be helpful in making and revising
your choices:

In a simply organized system, the boot server, file server, and swap
server for a client can all reside on the same machine. This provides
ease of identification for the user and the administrator because all of the
basic data resides on the same hardware.

On a busy network, you may be able to improve efficiency by putting the
boot server, file server, and swap server on separate hosts.

Boot servers can be spread over several hosts to reduce the impact of
many simultaneous power-ups and to make it possible for some clients
to run if one boot server is unavailable.

If there are several boot servers on a local network, you can set them up
so that each one serves a separate group of clients; that is, you put a host
entry for a client in only one bootptab boot configuration file. That way,
a client gets a boot reply from only one server.

Alternatively, you can provide redundancy and therefore availability by
duplicating the client data on several boot servers. This would be most
functional if the file and swap servers were on different machines from
the boot server.

Because regular systems provide all of the operating system, local file
system, and swapping facilities on the same host, the effect of diskless
clients on file and swap servers is related most to the number of active
users that the clients support at one time. Network and server activity
that is required for local file and swap access can require more
computing resources, while the fact that the principal computing activity
is occurring away from the server host can reduce the load.
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o Use caution when configuring bootpd on gateways. Do not use the
forwarding parameters, -f and -g, unless clients on the local network
must boot from servers on foreign networks. Consider particularly
whether you need the -g parameter, which forwards unknown boot
requests to foreign networks. If the gateway is not a boot server or is not
the only boot server on the local network, it can end up forwarding
requests that are actually handled on the local network, resulting in
unnecessary network traffic. Note that the bootpd program can be run
with the -f or -g parameters only on a gateway.

24.2 The Diskless Client Host

For normal operations, a diskless client host requires the supplied user-space
client program to be converted to power-up BOOTROM code. This
conversion is handled by the vendor who supplies the client machine or
adapts it for your DCE environment. However, you may be able to use the
user-space client program to test the client/server interaction up to the
reception of the boot file on the client host. You can install the user-space
client program on any convenient host in the DCE cell. (See the OSF DCE
Porting and Testing Guide for details.)

24.3 Setting Up a Boot Server

The installation of the boot component on a boot server involves installing
the bootpd and tftpd programs, creating the bootptab boot configuration
file, creating the pseudo-user tftp, installing the boot files for the clients, and
adding entries to the services and inetd.conf files. The following procedure
gives you step-by-step instructions on how to install the boot server.

Note: A boot server host can also be a gateway. If it is a gateway,
combine this procedure with the one in Section 24.4.

1. Make sure that the bootpd and tftpd programs are located in the /etc
directory in your local file system.
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Note: The /ete directory is the customary location for these
files. However, you can install them anywhere in the
local file system of the boot server if you modify the
subsequent steps in this procedure and the next
procedure in Section 24.4 to match each other.

Add the following lines to the /etc/services file to define the bootps,
bootpc, and tftpd service ports. (See the services(4) reference page
in your system documentation for further information.)

bootps 67/udp # bootp server port
bootpc 68/udp # bootp client port
tftp 69/udp # tftp client port

The bootpd and tftpd programs are normally run as daemons under
the control of the inetd daemon. To do this, add the following lines to
the /etc/inetd.conf configuration file. (See the inetd(8) and
inetd.conf(4) reference pages in your system documentation for
further information.)

bootps dgram udp wait root /etc/bootpd bootpd [bootpd-parameters]

dgram udp wait root /etc/tftpd tftpd [iftpd-parameters]

Each line can be followed by optional parameters, which are
described in the bootpd(8dskl) and tftpd(8dskl) reference pages in
the OSF DCE Administration Reference. For bootpd, the defaults are
an idle timeout of 15 minutes, the boot configuration file
letc/bootptab, the dump file /etc/bootp.dump, and a diagnostic
output level O (zero). For tftpd, the defaults are 5 seconds for packet
retransmission and 25 seconds for packet transmission failure.

Using your normal procedures, create the pseudo-user tftp in the local
file system. The home directory of this user is the base location for
the client boot files. The /etc/passwd file entry for tftp should look
like the following:

tftp:*:510:20:tftp server:/users/tftpdir:/bin/false

The fields in the /etc/passwd file entry for tftp are described in Table
24-1.
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Table 24-1.

Password File Entry for Pseudo-User tftp

Field Value Notes

Login name tftp Required

Password * Asterisk to prevent direct logins
User ID anything Must be unique

Group ID guestid Group ID number for guest
Description anything —

Home directory | anything Full pathname required

Login shell /bin/false —

Install the boot files in the tftp home directory or subdirectories. Set
their file permissions with chmod so they are readable by others.
The command chmod 004 filename sets the read bit for others and
clears all the other bits.

These files are the binary code that is executed by diskless clients as
their operating systems. They are provided by the vendor who
provides the client machines or adapts them for your DCE
environment. You have a number of options. If several of your
diskless clients are on the same hardware and operating system, they
each may be able to use the same boot file, reducing the need for
multiple copies of the same file. For those clients that need
individual boot files, you can use the same generic name, thus
simplifying the bootptab boot configuration file entries, which you
can distinguish for each client by adding .hostname as a suffix or
extension.

Create the bootptab boot configuration file. (See the
bootptab(8dskl) reference page in the OSF DCE Administration
Reference for details.) The bootpd daemon checks this file to update
its list of client hosts before processing each boot request packet.

Note: It is recommended that you wuse the default
/etc/bootptab as your normal boot configuration file
and reserve the other names for special operations or
testing.

Each entry in the file must contain the client’s hostname and Internet
Protocol (IP) address. The file should contain the client’s hardware
type and hardware address, since it is likely that the client will
specify its hardware address and not its IP address. It should also
contain the home directory (actually, a subdirectory of the tftp home
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directory), expressed as an absolute pathname, and the filename of
the client’s boot file. Note that the home directory and the filename
of the client’s boot file are not necessary if the client supplies the full
pathname in its request packet.

For example,

myclient:ht=ethernet:ha=01.27.13.77.26.12:ip=123.5.78.4\
:hd=/boot :bf=kernel

defines a client host named myclient whose Ethernet hardware
address is 01271377A612 (hexadecimal), whose IP address is
123.5.78.4 (dotted-decimal octets), and whose boot filename, which
is rooted in the tftp home directory, is /boot/kernel.

Note: If this example and the one for the passwd file in step 4
are combined, the full pathname of the boot file in the
file system would be /usr/tftpdir/boot/kernel.
However, because tftpd performs a chroot (change
root directory) command that makes the tftp home
directory its effective root directory, the full pathname
that is given to tftpd must be /boot/kernel for the file
to be found.

24.4 Setting Up a Gateway

24-6

You need to set up bootpd on a gateway only if a diskless client on the
local network needs to get its boot file from a boot server on a foreign
network. This could happen if all of the hosts on the local network are
diskless, including the gateway. If all of the diskless clients on the local
network can get their boot files from servers on the local network, do not
set up bootpd on a gateway; it is not needed, and omitting it will reduce
network traffic.

The installation of the boot component on a gateway involves installing the
bootpd program, adding entries to the services and inetd.conf files, and
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creating the bootptab boot configuration file. The following procedure
gives you step-by-step instructions on how to install a boot gateway:

Note: A gateway can also be a boot server host. If it is a boot server
host, combine this procedure with the one in Section 24.3.

1. Make sure that the bootpd program is located in the /etc directory in
your local file system.

Note: The /etc directory is the customary location for this
file. However, you can install it anywhere in the local
file system of the gateway if you modify the
subsequent steps in this procedure and the previous
procedure in Section 24.3 to match each other.

2. Add the following lines to the /etc/services file to define the bootps
and bootpc service ports. (See the services(4) reference page in
your system documentation for further information.)

bootps 67/udp # bootp server port
bootpc 68/udp # bootp client port

3. The bootpd program is normally run as a daemon under the control
of the inetd daemon. To do this, add the following entry to the
letc/inetd.conf configuration file. (See the inetd(8) and
inetd.conf(4) reference pages in your system documentation for
further information.)

bootps dgram udp wait root /etc/bootpd bootpd [-f] [-g]
[bootpd-parameters)

Either or both of the -f and -g parameters must be specified. They are
only permitted on gateways. The -f parameter allows request
packets that specify a server hostname to be forwarded to that server.
The hostname must be defined in the /etc/hosts hosts file, which is
described in the hosts(4) reference page in your system
documentation. The -g parameter allows request packets that do not
specify a server hostname to be forwarded to a list of servers that are
defined in the bootptab boot configuration file. If the gateway is
also a boot server, then the packets are forwarded only if they cannot
be handled locally.

OSF DCE Administration Guide—Extended Services 24-7



DCE Diskless Support Service

24-8

The line can be followed by other options, which are described in the
bootpd(8dskl) reference page in the OSF DCE Administration
Reference. The defaults are an idle timeout of 15 minutes, the boot
configuration file /etc/bootptab, the dump file /etc/bootp.dump, and
a diagnostic output level of 0 (zero).

Create the bootptab boot configuration file. (See the
bootptab(8dskl) reference page in the OSF DCE Administration
Reference for details.) The bootpd daemon checks this file to update
its list of client hosts before processing each boot request packet.

Note: It is recommended that you use the default
/etc/bootptab as your normal boot configuration file
and reserve the other names for special operations or
testing. '

If bootpd is run with only the -f parameter, the bootptab boot
configuration file must exist, but it can be empty if the gateway is
not also a boot server host.

If bootpd is run with the -g parameter, only one entry is necessary in
the bootptab file for the hostname bootp.servers. This entry must
contain the hostname and the gw (gateway) tag fields. The gw tag
field contains the IP addresses of the boot server hosts to whom boot
request packets are forwarded for processing.

For example,
bootp.servers:gw=1.3.5.7 2.4.6.8 11.22.33.44
defines the host entry bootp.servers, which allows the gateway to

forward boot request packets to the IP addresses 1.3.5.7, 2.4.6.8, and
11.22.33.44.
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24.5 Authentication

Diskless booting does not contain any authentication or security facilities
other than the minimal requirements that the client’s hardware or IP
address be known to the boot server, and that the boot file be within the
tftp home directory tree and be readable by anyone. In order for it to be
secure, it would require hardware support, which is outside the realm of
DCE. This support can be added by system vendors, however, and can be
integrated with the DCE Security Service. Hardware support for secure
booting would involve a way of knowing the following:

o The name of the diskless machine
o The name of each boot server

o The diskless machine’s Kerberos private key
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Chapter 25

Managing a Diskless Configuration

The configuration of operating systems on diskless client hosts is managed
through an entry in the Diskless Configuration Server (DLC) database.
When a diskless client executes its boot procedure, it provides the location
of the boot server and the client’s hostname. Using the hostname as a key,
the client host requests its configuration data from the DLC server. The
DLC server must be the same machine as the boot server.

The configuration data typically contains the locations of the DCE
Distributed File Service (DFS) servers, the name of the client’s root file
system, the parameters for the DFS cache manager, and, if the client uses
one, the location of the remote swap server. The data can also include any
number of other items that are useful to the particular operating system.

The diskless client uses this data to establish its initial communications with
DFS, to set up its file cache in memory, to mount its root file system, and to
communicate with a remote swap server, if needed.

Generally, the configuration parameters are provided by the vendor who
supplies the client machine or adapts its software for your DCE
environment. However, you may need to modify some parameters, such as
the locations of the DES servers, the root file system, and the remote swap
Server.
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The root file system for a diskless client is prepared as a DFS fileset on a
host system in the same cell as the client. The process is described in Part 2
of this guide. The name of the fileset is assigned to the root_fileset variable
in the dlctab configuration file. The client operating system must contain a
routine that establishes the fileset as the client’s root file system.

The Internet Protocol (IP) addresses of the DFS server hosts and the swap
server host for the client are assigned to the dfs_servers and swapserver
variables, respectively, in the dlctab configuration file.

Several variables refer to the DFS Cache Manager: ndaemons,
cachestatentries, cachefiles, cacheblocks, cachevolumes, cachedcaches,
cachesettime, and cachecsize. (See Section 25.1.1 for the meaning of these
variables.)

The system administrator maintains the definitions and values of the
diskless configuration data in the dlctab configuration file. The dlcd
daemon reads the file and creates the diskless entry and the data subentries
to later be returned to a diskless client during initialization.

25.1 Preparing the Configuration File

25-2

You can prepare and maintain the dlctab diskless configuration file with any
line-oriented text editor.

The file has two parts: type definitions and data assignments. Each part
consists of named block statements that can be combined to produce a wide
variety of data specifications, which are suitable for any application.

You can also use define statements to specify substitute data type names and
include statements to insert the contents of other files.

The configuration file needs to have one data block statement for every
diskless client host. A lookup is done via the client’s hostname. In addition,
common values can be entered in separate data block statements, which can
be connected to the principle host entries with continuation fields.

The file also needs at least one type block statement that defines the
variables that are assigned values in the data block statements. A type block
staterent can be continued to another type block statement in the same tree
structure format that is described for the data block statements.
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Each data block statement contains one reference to a type block statement.
The data block can assign values only to variables that are defined in that
type block and its continuations. Each data block continuation specifies its
own type block statement.

Each data block statement with its continuations becomes a separate
subentry in the diskless entry in the DLC database. The subentry key is the
name of the data block statement. In the example in Section 25.1.1, two
data blocks are defined. One block continues to the other. Consequently,
there are two subentries in the DLC database: one for the uncontinued
block and one for the continued block that contains all of the values
assigned in both blocks.

25.1.1 Configuration File Example

The following example shows the principle components of the configuration
file and how they can be combined to produce a subentry for the DLC
database:

# The type block section starts the configuration file
define ip _addr as 4 bytes

# Standard type block

dcel 0:cell name=1.string: \ # DCE cell name
:dfs_servers=2.array 8 of ip addr: \ # DFS file server IP addresses
:root_fileset=3.string: \ # client’s root file system
:ndaemons=4.int32u: \ # DFS cache manager parameters
:cachestatentries=5.int32u: \ # "
:ntknprocs=6.int32u: \ "
:cacheblocks=7.int32u: \ # "
:cachevolumes=8.int32u: \ ¥
:cachedcaches=9.int32u: \ #"
:cachesettime=10.int32u: \ #
:cachecsize=11.int32u: \ # "
:swapserver=12.ip addr: # swap server IP address
:principle=13.array 8 of string: \ # principle name for dfs_servers
:uuid=14.string: \ # UUID for dfs servers
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begin data

# The data block section follows "begin data"
ourcell:dcel_0:cell name="soft_cell": \

:dfs_servers=1.2.232.54,1.2.232.17: \
:ndaemons=2:cachestatentries=300:ntknprocs=2: \
:cacheblocks=50:cachevolumes=50:cachedcaches=100: \
:cachesettime=0:cachecsize=8192:

myclient:dcel_0:root_fileset="FS_myroot" \

25-4

:swapserver=1.2.232.83:cont@=ourcell

The first line in the example is a comment, which begins with a # (number
sign) character. Comment lines and blank lines can occur between
statements and are ignored.

The first statement is a define statement, which defines the name ip_addr to
represent the data type 4 bytes. Wherever ip_addr is found as a variable
type in subsequent type block statements, it is replaced by 4 bytes.

The second statement is a type block, which has been continued over several
lines of input. You can see that the continuations are symbolized by the \
(backslash) character. Each line, continued or not, can contain trailing
spaces and an optional comment, which begins with the # (number sign)
character.

The fields in the type block statement are separated by : (colon) characters.
Empty or blank fields, such as the ones between the colon at the end of one
line and the colon at the beginning of the next, are ignored. A field can be
up to 2048 characters long.

The first field is the name of the type block, in this case, dcel_0. The next
fields each define a triplet of variable name, variable number, and variable
type. The name is used to refer to the variable in the data block section.
The number is used by the client operating system to refer to the variable in
the subentry data in the DLC database. Numbers O through 99 are reserved.
The type determines what can be assigned to the variable in the data block.
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The triplets have the relationships listed in Table 25-1:

Table 25-1. Configuration File Variables

Variable Name Variable Number | Variable Type Type Description
cell_name 1 string Quoted string
dfs_servers 2 array 8 of 4 bytes | 8-element array of 4 dot-
separated bytes
root_fileset 3 string Quoted string
ndaemons 4 int32u Unsigned 32-bit integer
cachestatentries 5 int32u Unsigned 32-bit integer
ntknprocs 6 int32u Unsigned 32-bit integer
cacheblocks 7 int32u Unsigned 32-bit integer
cachevolumes 8 int32u Unsigned 32-bit integer
cachedcaches 9 int32u Unsigned 32-bit integer
cachesettime 10 int32u Unsigned 32-bit integer
cachecsize 11 int32u Unsigned 32-bit integer
swapserver 12 4 bytes 4 bytes
principle 13 array 8 of string 8-element array of strings
uuid 14 string Character array

The third statement, begin data, marks the start of the data block section.

The fourth statement is a data block, which is in a similar form to the type
block statement that is above it. The first field is the name of the data block.
This name is also used as the name or key of the subentry that is formed
from this data block statement. The second field refers to a type block. The
remaining fields assign values to variables. Only the variables that are
defined in the referenced type block are eligible in the current data block.

The fifth statement is also a data block. In addition to the features of the
previous data block, this one ends with a continuation field that connects it
to the data block that is named in the field. In this case, the second data
block includes the assignments from the first data block, and the values from
both blocks are stored in the second block’s subentry in the DLC database.

Note that while all the variables are defined here in one type block, they can
be assigned values in separate data blocks, allowing global values to be
assigned in one data block, and host-specific values to be assigned in
another.
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Note that all data block names must be hostnames. A client is only allowed
to access information for that client, thus all information for that client is
keyed off of the hostname. If multiple clients use the same configuration
data, you can use continuation fields to link all of the entries to one data
block. Using the previous example, you would create one entry for ourcell
that contains all of the configuration information. You would then create an
entry for each client (using the hostname for the data block name) that
contains a continuation field to ourcell.

This configuration data results in two subentries in the DLC database: one
subentry named ourcell that contains the values assigned in the first data
block, and one named myclient that contains the values that are assigned in
both data blocks. By specifying multiple data blocks in the form of
myclient, you can make subentries for a number of diskless clients that can
have different root file and swap server locations.

25.1.2 Syntax Summary

25-6

The following subsections provide a summary of the syntax of the
statements in the configuration file. The complete description and the rules
are given in the dlctab(8dskl) reference page in the OSF DCE
Administration Reference.

25.1.2.1 The Type Block and Data Block Statements

A type block statement has the following format;

type-block-name [: var-name = var-num . var-typel...
[: cont@ = type-block-name]

A data block statement has the following format:

data-block-name : type-block-name [: var-name = var-datal...
[: cont@ = data-block-name]

where:
data-block-name is the name of the data block.

type-block-name is the name of the type block.
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var-data is a data value that is assigned to the variable.

var-name is an arbitrary variable name that is used only in the
configuration file.

var-num is a number (1 to 255) that is used by the client operating
system to identify the configuration value.

var-type is the data type of the variable.

The data-block-name, type-block-name, and var-name variables all start
with a letter, underscore, or dollar sign (A to Z, a to z, _, and $) and
continue with a letter, underscore, dollar sign, or decimal digit (0 to 9).

The var-type variable can be one of the following simple-type values:

int8 A signed 8-bit integer

int8u An unsigned 8-bit integer

intl6 A signed 16-bit integer

intl6u An unsigned 16-bit integer

int32 A signed 32-bit integer

int32u An unsigned 32-bit integer

length bytes A sequence of dot-separated int8u integers
string A quoted string of O to 65,535 characters

or an array of simple-type values:

array length of simple-type
A fixed length array of simple-type elements

array of simple-type
A variable length array of 0 to 65,535 simple-type
elements

The length variable has the range 1 to 65,535. However, fields that are
between colons are limited to 2048 characters, so the practical value of
length is also limited.

The var-data variable for a simple type can have one of the following
simple-value formats:

integer A decimal, octal, or hexadecimal integer that is usable for
the int* type.
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’character’ A character in apostrophes whose numeric range is O to
255 that is usable for any int* type.

““[string]”’ A quoted string that is usable for the string simple type.

integerl[.integer]...

A dot-separated sequence of int8u integers that is usable
for the bytes simple type. Omitted values are set to O
(zero).

or for an array type:

simple-value [, simple-value]...
A comma-separated sequence of simple-value elements.
Omitted values are set to O (zero).

The specific forms for integer, character, and string are described in detail
in the dlctab(8dskl) reference page in the OSF DCE Administration
Reference.

25.1.2.2 The include Statement

The include statement has the following format:
include filename;

where filename is any filename. If the filename is not absolute, it is relative
to the directory where dictab resides. The file is inserted in place of the
include statement.

25.1.2.3 The define Statement

The define statement has the following format:
define substitute-type as actual-type

where substitute-type has the same format as a data-block-name, which is
described previously, and actual-type is any string of characters, including
embedded spaces. When substitute-type is found in the variable type
location in subsequent type block statements, it is replaced with actual-type.
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25.2 Setting Up a DL.C Server

The installation of the DLC component on a DLC server involves installing
the dled program, creating the dlctab DLC configuration file, and adding
entries to the services and inetd.conf files. The following procedure gives
you step-by-step instructions on how to install a DLC server:

1. Make sure that the dled program is located in the /etc directory in
your local file system.

Note: The /etc directory is the customary location for these
files. However, you can install them anywhere in the
local file system of the DLC server if you modify the
subsequent steps in this procedure to match this new
directory.

2. Add the following lines to the /etc/services file to define the DLCS
and DLCC service ports. (See the services(4) reference page in your
system documentation for further information.)

dlcs 347 /udp # DLC server port
dlcc 348/udp # DLC client port

3. The dled program is normally run as a daemon under the control of
the inetd daemon. To do this, add the following line to the
letc/inetd.conf configuration file. (See the inetd(8) and inetd.conf(4)
reference pages in your system documentation for further
information.)

dlcs dgram udp wait root /etc/dled dlcd [dilcd-parameters]

Each line can be followed by optional parameters, which are
described in the dlcd(8dskl) reference page in the OSF DCE
Administration Reference. For dlcd, the defaults are an idle timeout
of 15 minutes, the DLC configuration file /etc/dlctab, the dump file
fetc/dlcd.dump, and a diagnostic output of level 0 (zero).
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4. Create the dlctab DLC configuration file. (See the dlctab(8dskl)
reference page in the OSF DCE Administration Reference for details.)
The dled daemon checks this file to update its list of client hosts
before processing each DLC request packet.

Note: It is recommended that you use the default /etc/dictab
as your normal DLC configuration file and reserve other
names for special operations or testing.
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Chapter 26
Managing the Diskless Swap Server

Any host machine with local storage can function as a swap server for one
or more diskless clients. The server must be in the same DCE cell as the
clients. It runs the dswd swap server daemon, which is configured with
dsw_adm commands. The commands are described in detail in the
dsw_adm(8dskl) and dswd(8dskl) reference pages in the OSF DCE
Administration Reference.

You need to create a script of commands on each swap server host that
automatically starts the dswd daemon and configures it with dsw_adm
commands. This script is executed as part of the swap server host’s normal
boot procedure, so you can include it in or call it from the host’s
initialization scripts.

Note: Since these commands use DCE Remote Procedure Calls
(RPCs) for communications, they must be executed after the
rped RPC daemon has been started. (See the rpcd(8rpc)
reference page in the OSF DCE Administration Reference.)
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To create the script, you need to gather the following information about the
diskless clients and the swap server hosts. These questions are addressed in
the sections that follow.

« For each diskless client:
— What is the maximum swap space that is needed for all users?
— What is the minimum swap space that is needed?

» For each swap server:

— How much mass storage can it devote to swap space for diskless
clients?

— What local devices are available (typically, disk storage)?
— What local file space is available in the file system?
o For the cell as a whole:
— What is the total space that is available on all swap servers?
— What is the maximum space that is needed by all diskless clients?
— How many possible users are there on the clients?

— How can the diskless clients be distributed across the swap servers
to maximize throughput and balance the load?

26.1 The Diskless Client

The parameters that are affected are as follows:
o The -max mK parameter of the dsw_adm addclient command
o The -init iK parameter of the dsw_adm addclient command

To determine the swap space requirements of a diskless client host and its
operating system, consult the documentation that is supplied by the vendor
who provided the equipment and software.

The maximum swap space (-max parameter) is the most space a client can
be allocated on the server. It should be able to handle the needs of the
largest processes that users can execute on the client host.
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The minimum swap space (-init parameter) is the least space a client can be
allocated on the server. It should be able to handle any operating system
requirements and other minimums that are required by user programs.

A static client is one that requests all of its swap space when it initializes.
If its configured maximum space is not available, the client is granted a
smaller amount, down to its configured minimum. If the minimum is not
available, the initialization is denied.

A dynamic client is one that can make allocation requests after it initializes,
up to its configured maximum space. It is allocated its configured minimum
swap space when it initializes. If the minimum is not available, the
initialization is denied.

A client indicates whether it is static or dynamic in its initialization request
to the swap server.

26.2 The Swap Server

The parameters that are affected are as follows:
o The -file f parameter of the dsw_adm addfile command
e The -size sK parameter of the dsw_adm addfile command
¢ The -file ff parameter of the dsw_adm addclient command

Determine what space you have available on each swap server. Make a list
of the filenames and the sizes of the devices and the ordinary files you
select.

You can use all or part of the device files (usually, disk drives), as well as
the ordinary files from the file system. These files must be local to the
server host. The swap space that is managed by the diskless swap server is
separate and distinct from the space that the server host uses for its own
swap area.

Direct access storage devices, such as disk drives, are the preferred media
for swapping. These devices must be known to the host; they can be shared.
Ordinary files are useful for temporary extensions while awaiting disk
upgrades.
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26.3 Clients and Servers Together

26-4

Having determined the needs of the diskless clients and the resources of the
intended swap servers, your next step is to apportion the clients among the
servers.

The factors to consider are as follows:
¢ The number of simultaneous users that are supported by each client

» The volume of swapping that is required by each client, in terms of both
frequency and quantity

o The amount of other activity support that is required by each swap
server

The goal is to distribute the diskless clients across the swap servers to
maximize throughput and balance the load.

When you reach this point in setting up your swap servers, you will have the
following:

o A list of swap server hosts

« For each server host, a list of device files or ordinary files or both, along
with the amount of space that is available on each one

» For each server host, a list of the client hosts that are to be supported

» For each client host, the maximum and minimum amount of swap space
that it requires

o Optionally, for each client host, a list of the server files that it is
restricted to

OSF DCE Administration Guide—Extended Services



Managing the Diskless Swap Server

26.4 Creating the Configuration Script

The next step is to create a shell script that contains the appropriate
commands to start the swap server daemon and configure the server. When
it is completed and tested, incorporate it into the initialization routines that
run on the server host when the host is booted. The configuration script
contains the following commands:

o A dswd command to start the server daemon
o The dsw_adm addfile commands to configure the individual swap files

o The dsw_adm addclient commands to configure the individual diskless
clients

Note: The compiled maximums in the dswd daemon are 32 files and
32 clients.

The commands are described in detail in the dsw_adm(8dskl) and
dswd(8dskl) reference pages in the OSF DCE Administration Reference. In
the examples that follow, it is assumed that the script is executed on and for
a server whose hostname is swaphostl.

26.4.1 The dswd Command

The dswd command is required to start the dswd swap server daemon on
the swap server host. It must be the first command in the script. It must be
executed on the swap server host, which is swaphostl in our example. The
basic command is as follows:

dswd

If you expect this server to be heavily used for swapping, and the server
host processes program threads efficiently, you may be able to improve
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throughput by specifying a larger number of threads for the daemon, as in
the following syntax:

dswd -numthreads n
where n is a positive integer that specifies the number of simultaneous

threads that can serve requests from dsw_adm commands or diskless
clients. The default is 4.

26.4.2 The dsw_adm addfile Command

266

You need one dsw_adm addfile command for each device file or ordinary
file that forms the swap space for the server. These are the files that you
selected in the preceding sections of this chapter.

26.4.2.1 Adding a Device

To add a device to the swap server configuration, the command syntax is as
follows:

dsw_adm addfile -server s -file f

where s is the name of the swap server host, and f is the filename of the
device. For example,

dsw_adm addfile -server swaphost1 -file /dev/dsk/c0d5s3

configures the disk whose device filename is /dev/dsk/c0dSs3 as a swap file
on our sample server that is named swaphost1.

Note: If the operating system on the swap server host cannot
determine the total space on a device, you must specify the
-size parameter. Use the syntax shown in Section 26.4.2.2.
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26.4.2.2 Adding Part of a Device

If you want to share a device with the file system or some other program, or
if the operating system on the swap server host cannot determine the total
space on a device, you can specify the number of 1-kilobyte blocks that you
want to use for the swap area by adding the -size sK parameter. The swap
server always uses the storage locations starting at byte address O (zero).
For example,

dsw_adm addfile -server swaphost1 -file /dev/dsk/c0d5s3 -size 40960

configures the first 40 megabytes of the disk for the swap area, starting at
byte 0 (zero). When using the balance of the disk, you must be careful to
specify addresses that are above the configured area, in this case, at byte
address 41943040 or above.

Note: One KB (kilobyte) = 1024 8-bit bytes. One MB (megabyte) =
1024KB = 1,048,576 bytes.

26.4.2.3 Adding an Ordinary File

To add a file system file to the swap server configuration, the command
syntax is as follows:

dsw_adm addfile -server s -file f -size sK

where s is the name of the swap server host, f is the pathname of the file,
and sK is the size of the file in kilobytes. The -size parameter is required in
this case. When the file is added, the dswd daemon creates it, if necessary,
and preallocates its length to the size requested. For example,

dsw_adm addfile -server swaphost1 -file /other/swapfile2 -size 4096
configures the file whose pathname is /other/swapfile2 as a swap file in the

file system of our sample server host, swaphostl. The file length is
preallocated to 4 megabytes.
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26.4.2.4 Setting Priority

Normally, the swap server determines the most efficient way to use the
configured swap space. However, there may be certain files that you would
prefer to use only as a last resort, perhaps because access to them is
relatively slow. You can prioritize this use by adding the -priority p
parameter to any of the preceding commands. The value of p can range
from 1 to 9. The default is 1. Files with lower numbers are used first. For
example,

dsw_adm addfile -server swaphost1 -file /dev/dsk/c0d5s3 -priority 2

configures the disk whose device name is /dev/dsk/c0d5s3 as a swap file
with priority 2. It is used only after all of the space on files with priority 1
has been used up.

This feature can also be used to reserve a specific file for use by a particular
client. The dsw_adm addclient command has a parameter that can restrict
a client to certain swap files. (See Section 26.4.3.2 for more information.)
By setting the priority of those files to a high number, such as 9, you
prevent unrestricted clients from allocating space on those files until space
runs out on lower priority files.

26.4.3 The dsw_adm addclient Command

26-8

You need one dsw_adm addclient command for each diskless client that
uses a swap server. These are the clients that you selected in the preceding
sections of this chapter.

26.4.3.1 Adding a Client

To add a client to the swap server configuration, the command format is as
follows:

dsw_adm addclient -server s -client ¢ -init iK -max mK

where s is the name of the swap server host, ¢ is the hostname of the
diskless client, iK is the initial or minimum amount of swap area, in
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kilobytes, that can be allocated to the client, and mK is the maximum
amount of swap area, in kilobytes, that can be allocated to the client. For
example,

dsw_adm addclient -server swaphostl -client diskless3 -init 4096 -max 40960

adds client diskless3 to the configuration of swap server swaphostl. If the
client is the dynamic type, it is allocated 4 megabytes of space when it
requests initialization. It can request additional amounts of space up to 40
megabytes. If the client is the static type, it is allocated 40 megabytes of
space when it requests initialization. If the maximum amount of space is
not available, it is allocated a lesser amount, down to a minimum of 4
megabytes.

26.4.3.2 Restricting a Client to Certain Files

If you want a client to swap only to specific swap files, you can add the
-file ff parameter to the dsw_adm addclient command. The variable jff can
be one or more previously configured swap filenames, separated by spaces.
For example,

dsw_adm addclient -server swaphost1 -client diskless3 -init 4096 -max 40960 \
-file /dev/dsk/c0d5s3 /other/swapfile2

adds client diskless3 to the configuration of swap server swaphostl, and
restricts its swap file access to the device named /dev/dsk/c0d5s3 and the
file system file named /other/swapfile2. The \ (backslash) at the end of the
first line indicates line continuation to the shell command processor.

(See Section 26.4.2.4 for a description of how to deter the allocation of
space on these files to other clients.)
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26.5 A Sample Configuration Script

The following file combines the examples that are described in the
preceding sections into a script that starts and configures a swap server on
host swaphostl. Information about static or dynamic client types is
provided separately by the vendor of the corresponding client operating
system. Lines beginning with the # (number sign) character are comments
that are ignored by the command processor.

# Be sure the rpcd daemon is running before executing this script.
dswd
# Starts the swap server daemon on the host.

dsw_adm addfile -server swaphostl -file /dev/dsk/c0d5s3
# Entire device is configured as swap space.

dsw_adm addfile -server swaphostl -file /dev/dsk/cld3s5 -size 8192 \

-priority 8
# 8MB of device is configured as swap space.
# Priority is 8 so unrestricted clients will rarely use it

dsw_adm addfile -server swaphostl -file /other/swapfile2 -size 4096 \

-priority 9
# 4MB of ordinary file is configured and preallocated.
# Priority is 9 so unrestricted clients will rarely use it.

dsw_adm addfile -server swaphostl -file /dev/dsk/c2d4s6
# Entire device is configured as swap space.

dsw_adm addclient -server swaphostl -client disklessl -init 2048 -max 20480
# Static client configured with 20MB of swap.
# It is able to run with a minimum of 2MB.

dsw_adm addclient -server swaphostl ~client diskless3 -init 4096 -max 40960

# Dynamic client configured, initializes with 4MB of swap,
# Can be allocated up to 40MB.
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dsw_adm addclient -server swaphostl -client diskless7 -init 1024 \
-max 10240 -file /dev/dsk/cld3s5 /other/swapfile2

Dynamic client configured, initializes with 1MB of swap,

Can be allocated up to 10MB.

Swapping restricted to two files.

The disk has lower priority and is used first.

The ordinary file is used second if necessary.

These files will probably not be used by the other clients.

H H H H HF H

26.6 Changing a Configuration

On occasion, you may want to change a configuration while the host and
the swap server continue running. For example, a client may be running out
of swap space, resulting in swap error messages on its console or user
terminals. Or you may need to take a swap file out of service for some
reason. The dsw_adm command provides a number of subcommands that
let you do the following:

¢ Add a new swap file to the current configuration (addfile)

» Remove a swap file from service (delfile)

o Change the priority of a swap file (modfile)

» Display the current configuration of the swap files (examfile)

¢ Add a new client to the current configuration (addclient)

e Remove a client from access to the server (delclient)

¢ Change the maximum allocation limit of a client (modclient)
¢ Add a file to a client’s list of permitted swap files (modclient)
» Display the current configuration of the clients (examclient)

If you make some changes that you want to keep, remember to modify the
start-up script to match.

The addfile and addclient subcommands are described in detail in Section
26.4. The other subcommands are described in the following subsections.
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26.6.1 Removing a Swap File

You can remove a swap file from the configuration of a swap server with
the dsw_adm delfile command only if no space is allocated on the file to
any clients. You can check the allocation with the dsw_adm examfile
command. You can remove a client’s allocation from the file (and remove
the client from the swap configuration) with the dsw_adm delclient
command.

Caution: If the client is active, delclient will probably cause
the client to abruptly abort its operation.

To remove a swap file from the configuration, the command syntax is as
follows:

dsw_adm delfile -server s -file f
For example,
dsw_adm delfile -server swaphost1 -file /dev/dsk/c0d5s3

deletes disk /dev/dsk/c0d5s3 from the configuration of the swap server on
swaphost1.

26.6.2 Changing the Priority of a Swap File

26-12

You can change the priority of a swap file with the dsw_adm modfile
command. Changing the priority does not affect any current allocations on
the file, only subsequent allocation requests.

To change the priority of a swap file, the command syntax is as follows:

dsw_adm modfile -server s -file f -priority p
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The variable p has the range 1 to 9. Files with lower priorities are used
first.

For example,
dsw_adm modfile -server swaphostl -file /dev/dsk/c0d5s3 -priority 4

changes the priority of disk /dev/dsk/c0d5s3 on swap server swaphostl
to 4.

26.6.3 Examining the Swap File Configuration

You can display the current configuration and space allocation of the swap
files with the dsw_adm examfile command. For each swap file on the
server, examfile displays the pathname, the total space on the file, the
remaining free space, the priority of the file, the clients that currently have
space allocated on it, and the space that is allocated to each client. The
display is sent to standard output.

To display the file configuration of a server, the command syntax is as
follows:

dsw_adm examfile -server s
For example,
dsw_adm examfile -server swaphost1

displays the files and the allocated clients for swap server swaphost1.

26.6.4 Removing a Client

You can remove a client from the configuration of a swap server with the
dsw_adm delclient command. Space that is allocated to the client is freed
for use by other clients. You can check the allocation with the dsw_adm
examfile command.

OSF DCE Administration Guide-——Extended Services 26-13



DCE Diskless Support Service

Caution: If the client is active, delclient will probably cause
the client to abruptly abort its operation.

To remove a client from the configuration, the command syntax is as
follows:

dsw_adm delclient -server s -client ¢
For example,
dsw_adm delclient -server swaphostl -client diskless7

deletes client diskless7 from the configuration of the swap server on
swaphost1.

26.6.5 Increasing a Client’s Maximum Allocation

You can increase a client’s maximum space allocation with the -max mK
parameter of the dsw_adm modclient command. The value of mK is
given in kilobytes of storage. The new value does not affect any currently
allocated space. You cannot decrease the maximum for a currently
configured client. A static client can obtain the new maximum the next
time it initializes its swap space. A dynamic client can use the increased
space immediately.

To change the maximum allocation for a client, the command syntax is as
follows:

dsw_adm modclient -server s -client ¢ -max mK
For example,
dsw_adm modclient -server swaphostl -client diskless3 -max 20480

changes the maximum allocation for client diskless3 on server swaphostl
to 20 megabytes.
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26.6.6 Adding Files to a Client’s Permitted Swap Files

You can add one or more files to the list of files where a client is permitted
to swap with the -file ff parameter of the dsw_adm modclient command.
The value of ff is one or more currently configured swap filenames,
separated by spaces. The specified files are added to the client’s current
list. If no list exists, one is created. You cannot delete files from a list,
except by using delclient to remove the client entirely and then addclient
to reconfigure the client.

To add files to a client’s list of permitted swap files, the command syntax
is as follows:

dsw_adm modclient -server s -client c -file ff
For example,

dsw_adm modclient -server swaphostl -client diskless3 \
-file /dev/dsk/c0d5s3 /other/swapfile2

adds the files /dev/dsk/c0d5s3 and /other/swapfile2 to the permitted swap
file list of client diskless3 on server swaphostl.

26.6.7 Examining the Client Configuration

You can display the current configuration of the clients on a server with
the dsw_adm examclient command. For each client, examclient
displays the client’s hostname, its initial and maximum allocations, and (if
configured) its list of permitted swap files. If no files are displayed, the
client is not restricted. The display is sent to standard output.

To display the client configuration of a server, the command syntax is as
follows:

dsw_adm examclient -server s
For example,

dsw_adm examclient -server swaphost1
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displays the clients, their allocation limits, and the permitted files for
swap server swaphost1.

26.6.8 Getting Help

The dsw_adm help command displays an annotated summary of the
dsw_adm subcommands on standard output. The command syntax is as
follows:

dsw_adm help

The -help parameter displays a syntax summary for any subcommand.
The command syntax is as follows:

dsw_adm subcommand -help
where subcommand is any one of addclient, addfile, delclient, delfile,

examclient, examfile, help, modclient, or modfile.

For example,
dsw_adm addfile -help

displays the syntax of the addfile subcommand.

26.7 Moving a Client to Another Swap Server

In the normal course of operations, you may decide to move a diskless
client from one swap server to another. While the client is only permitted
to swap on one server at a time, based on its swap server entry in the DCE
Cell Directory Service, more than one swap server can be configured to
handle the same client. Consequently, the process of moving a client to
another server is accomplished by performing the following steps.

Because the dsw_adm command can be executed for any swap server
from any host in the cell, most (possibly all) of the steps can be performed
from a single host.
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The examples in this process show diskless client disklessl being
transferred from swap server host oldserver to swap server host
newserver.

1. Check the client’s current configuration on the current server.
dsw_adm examclient -server oldserver

2. Add the client to the configuration of the new server host by using
the initial and maximum allocation values that are shown in the
previous step. These values can be modified if necessary. This step
is needed if the new server is not rebooted before the client is ready
to reboot.

dsw_adm addclient -server newserver -client disklessl -init oldiniz \
-max oldmax

3. Add the command from the previous step to the start-up script for
the new server. Depending on file access, you may have to log in
directly to the new server. At this point, you may want to add file
restrictions to the dsw_adm addclient command.

4. Change the swap server entry for the client in the DCE Cell
Directory Service to point to the new swap server. Change the entry
in the dlctab configuration file and then execute the dlc_adm
update command to install the change.

At this point, when the client reboots, it uses the new server.

5. Remove the addclient entry for the client from the old server’s
start-up script.

6. After the client shuts down or reboots and is swapping on the new
server, delete the client from the old server.

dsw_adm delclient -server oldserver -client disklessl
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Appendix A

Structure Rule Table

The Structure Rule Table (SRT) supplied with the GDS default schema
contains the entries listed in Tables A-1 and A-2.

Table A-1 describes the structure rules defined for a DSA. (See Chapter 9 for
more information.)
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Table A—1. DSA SRT Entries

Superior | Acronyms of | Acronym of
Rule Rule Naming Structural
Number | Number | Attribute Object Class
1 0 CN SCH
2 0 C Cc
3 2 o] ORG
4 3 ou ou
5 4 CN ORP
6 4 CN ORR
7 4 CN APP
8 4 CN MDL
9 4 CN, oU ORP
10 7 CN APE
11 7 CN DSA
12 7 CN MMS
13 7 CN MTA
14 7 CN MUA
15 2 L LOC
16 15 CN REP
17 15 CN, STA REP

Notes:

e See Table C-1 in Appendix C for an explanation of the
acronyms of the naming attributes.

» See Table B-1 in Appendix B for an explanation of the
acronyms of object classes.

Table A-2 describes the SRT defined for the GDS administration programs.
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Structure Rule Table

Table A—2. SRT Entries for GDS Administration Programs

Superior | Acronyms of | Acronym of
Rule Rule Naming Structural
Number | Number | Attribute Object Class
1 0 CN SCH
2 0 C Cc
3 2 o) ORG
4 3 ou ou
5 4 CN ORP, APP, ORR,
MDL
6 4 CN, OU ORP
7 5 CN DSA, APE, MMS,
MTA, MUA
8 2 L LOC
9 15 CN REP
10 15 CN, STA REP
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Appendix B

Object Class Table

The Object Class Table (OCT) supplied with the GDS default schema
contains the entries listed in Table B-1. (See Chapter 9 for more
information.)

OSF DCE Administration Guide—Extended Services B-1



Table B-1. OCT Entries

Object Class Super- File | Mandatory | Optional

Acronym | Name Kind Aux. | class olb No. | Attributes Attributes

TOP Top Abstract - None 85.6.0 -1 OoCL None

ALI Alias Alias - TOP 85.6.1 -1 AON None

C Country Structural - GTP 85.6.2 1 C DSC SG
CDC CDR

LOC Locality Structural - GTP 85.6.3 4 | None DSC L
SPN STA
SEA SG
CDC CDR

ORG Organization Structural - GTP 85.6.4 1 6] DSC L
SPN STA
PDO PA
PC POB
FTN IIN TN
TTI  TXN
X1A PDM
DI RA SEA
UP BC SG
CDC CDR

ou Organizational- | Structural - GTP 85.6.5 1 ou DSC L
Unit SPN STA
PDO PA
PC POB
FTN IIN TN
TT!  TXN
X1A PDM
DI RA SEA
UP BC SG
CDC CDR

PER Person Abstract - GTP 85.6.6 -1 CN SN DSC TN
SEA UP
CDC CDR
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Object Class

Acronym

Name

Kind

Aux.

Super-

class

OID

File

No.

Mandatory

Attributes

Optional

Attributes

ORP

Organizational-
Person

Structural

MUS

PER

85.6.7

None

L SPN STA
PDO PA
PC POB
FTN IIN
TTI  TXN
X1A PDM
DI RA OU
TIT

ORR

Organizational-
Role

Structural

GTP

85.6.8

CN

DSC L
SPN STA
PDO PA
PC POB
FTN IIN TN
TTI  TXN
X1A PDM
DI RA OU
SEA RO
CDC CDR

GON

Group-of-
Names

Structural

GTP

85.6.9

CN MEM

DSC O oU
SEA BC
OWN CDC
CDR

REP

Residential-
Person

Structural

PER

85.6.10

SPN STA
PDO PA
PC POB
FTN 1IN
TTI  TXN
X1A PDM
Di RABC

APP

Application-
Process

Structural

GTP

85.6.11

CN

DSC L ou
SEA CDC
CDR
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Object Class Super- File | Mandatory | Optional
Acronym | Name Kind Aux. | class oD No. | Attributes Attributes
APE Application- Structural - GTP 85.6.12 2 CN PSA DSC L O
Entity OU SEA
SAC CDC
CDR
DSA Directory- Structural - APE 85.6.13 2 | None KNI UP
Service-
Agent
DEV Device Structural - GTP 85.6.14 2 | CN DSC L O
OU SEA
OWN SER
CDC CDR
MDL MHS- Structural - GTP 86.5.1.0 2 | CN MDS | DSC O 0OU
Distribution- MOA SEA OWN
List MDT MDE
MDM MPD
MMS MHS- Structural - APE 86.5.1.1 2 None OWN MSO
Message- MSA MSC
Store
MTA MHS-Mess- Structural - APE 86.5.1.2 2 | None OWN MDL
Transfer-
Agent
MUS MHS-User Auxiliary - TOP 86.5.1.3 -1 MOA MDL MDT
MDE MMS
MPD
MUA MHS-User- Structural - APE 86.5.1.4 2 None OWN MDL
Agent MDT MDE
MOA
SCH Schema Structural - GTP 43.12.2. 0 | CN TST SRT
1107.1.3. OCT AT
6.0
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Object Class Table

Object Class Super- File | Mandatory | Optional
Acronym | Name Kind Aux. | class (o] ]3] No. | Attributes Attributes
GTP GDS-Top Abstract - TOP None -1 None ACL MK

See Table C-1 in Appendix C for an explanation of acronyms of the

mandatory attributes and the optional attributes.

Notes: Although the object class Locality (LOC) does not have a
specific set of mandatory attributes, either the Locality-
Name (L) or the State-or-Province-Name (SPN) attribute
must be present. (See Appendix C for more information.)

Every object class inherits all mandatory and optional
attributes of its superior object classes.

The object classes Group-of-Names (GON) and Device
(DEYV) are object classes defined in the X.500 standard.
They are part of the OCT, but they are not assigned to any
structure rule of the SRT of the GDS default schema. They
can be used in schema administration functions if an
administrator creates two new structure rules.
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Appendix C

Attribute Table

The Attribute Table (AT) supplied with the GDS default schema contains
the entries described in Table C-1. (See Chapter 9 for more information.)
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Table C-1. AT Entries

Attribute Max.
Acr. | Name Lower | Upper | No. of Phon. | Access | Index
oD Bound | Bound | Val. Syntax | Flag | Class | Level

OCL | Object-Class 85.4.0 1 28 0 2 0 0 0
AON | Aliased-

Object-Name 85.4.1 1 1024 1 1 0 0 0
KNI | Knowledge-

Information 85.4.2 1 1024 0 4 0 0 0
CN Common-

Name 85.4.3 1 64 2 4 1 0 1
SN Surname 85.4.4 1 64 2 4 1 0 0
SER | Serial-Number 85.4.5 1 64 2 5 0 0 0
(o] Country-Name 85.4.6 2 2 1 1010 1 0 1
L Locality-Name 85.4.7 1 128 2 4 1 0 1
SPN | State-or-

Province-

Name 85.4.8 1 128 2 4 1 0 0
STA | Street-Address 85.4.9 1 128 2 4 1 0 0
(0] Organization-

Name 85.4.10 1 64 2 4 1 0 1
ou Org.-

Unit-Name 85.4.11 1 64 2 4 1 0 1
TIT | Title 85.4.12 1 64 2 4 1 0 0
DSC | Description 85.4.13 1 1024 0 4 0 0 0
SG Search-Guide 85.4.14 1 256 0 1000 0 0 0
BC Business-

Category 85.4.15 1 128 2 4 1 0 0
PA Postal-Address 85.4.16 1 180 2 1001 1 1 0
PC Postal-Code 85.4.17 1 40 2 4 1 0 (0]
POB | Post-

Office-Box 85.4.18 1 40 2 4 1 0 0
PDO | Phys.-Deliv.- )

Office-Name 85.4.19 1 128 2 4 1 0 0
TN Telephone-Number | 85.4.20 1 32 0 12 0 0 0
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Attribute Table

Attribute Max.
Acr. | Name Lower | Upper | No. of Phon. | Access | Index
(o]]») Bound | Bound | Val. Syntax | Flag | Class | Level

TXN | Telex-Number 85.4.21 1 26 0 1002 0 0 0
TTl TTX-Terminal-

Identifier 85.4.22 1 1024 0 1003 0 0 0
FTN | Fax-Telephone-

Number 85.4.23 1 37 0 1004 0 0 0
X1A | X121-Address 85.4.24 1 15 0 6 0 0 0
IIN Internat.-

ISDN-Number 85.4.25 1 16 0 6 0 0 0
RA Registered-Address | 85.4.26 1 180 2 1001 1 0 0
(0] Destination-

Indicator 85.4.27 1 128 2 4 1 0 0
PDM | Preferred-

Delivery-Method 85.4.28 0 10 1 1005 0 0 0
PSA | Presentation-

Address 85.4.29 1 268 1 1006 0 0 0
SAC | Suppl.-

Applic.-Context 85.4.30 1 28 2 2 0 0 0
MEM | Member 85.4.31 1 1024 0 1 0 0 0
OWN | Owner 85.4.32 1 1024 0 1 0 0 0
RO Role-Occupant 85.4.33 1 1024 0 1 0 0 0
SEA | See-Also 85.4.34 1 1024 0 1 0 0 0
UP User-Password 85.4.35 0 128 2 1011 0 2 0
MDL | MHS-Deliv.-

Cont.-Lengthl 86.5.2.0 4 4 1 9 0 0 0
MDT | MHS-Deliv.-

Cont.-Types 86.5.2.1 1 28 4 2 0 0 0
MDE | MHS-

Deliverable-

ElTs 86.5.2.2 1 28 8 2 0 0 0
MDM | MHS-DL-

Members 86.5.2.3 1 3596 0 102 0 0 0
MDS | MHS-DL-

Submit-
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Attribute Max.
Acr. | Name Lower | Upper | No. of Phon. | Access | Index
oD Bound | Bound | Val. Syntax | Flag | Class | Level
Permissions 86.5.2.4 1 3604 0 100 0] 0 0
MMS | MHS-Message-
Store 86.5.2.5 1 1024 1 1 0 0 0
MOA | MHS-O/R-
Address 86.5.2.6 1 2564 0 101 0 0 0
MPD | MHS-Pref.-
Deliv.-Meth. 86.5.2.7 0 10 1 103 0 0 0
MSA | MHS-Supp.-
Autom.-Action 86.5.2.8 1 28 4 2 0 0 0
MSC | MHS-Supp.-
Content-Types 86.5.2.9 1 28 4 2 0 0 0
MSO | MHS-Supp.-
Optional-Attr. 86.5.2.10 1 28 0 2 0 0 0
MK Master- 43.12.2.11
Knowledge 07.1.3.4 1 1024 1 1 0 0 0
ACL | Access- 43.12.2.11
Control-List 07.1.3.41 1 20500 1 10000 0 0 0
TST | Time-Stamp 43.12.2.11 1 18 1 11 0 0 0
07.1.34.2
SRT | Structure- 43.12.2.11
Rule-Table 07.1.34.4 1 29 (o] 5 0 0 0
OCT | Object-Class- 43.12.2.11
Table 07.1.34.5 1 397 0 5 0 0 0
AT Attribute- 43.12.2.11
Table 07.1.3.4.6 1 101 0 5 0 (o] 0
CDC | CDS-Cell 43.12.2.11 1 284 1 10 0 0] 0
07.1.3.4.13
CDR | CDS-Replica 43.12.2.11 1 905 0 10 0 0 0
07.1.3.4.14
C-4
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Attribute Table

C.1 Explanations

Tables C-2 through C-5 provide explanations of the syntaxes, phonetic flags,
maximum number of values, and access classes used in Table C-1.

Table C-2. Syntaxes

Digit Syntax
0 | Any
1 | Distinguished Name
2 | Object Identifier
3 | Case Exact String
4 | Case Ignore String
5 | Printable String
6 | Numeric String
7 | Case Ignore List
8 | Boolean
9 | Integer
10 | Octet String
11 | UTC Time
12 | Telephone Number
100 | MHS DL Submit Permission
101 | MHS O/R Address
102 | MHS O/R Name
103 | MHS Preferred Delivery Method
1000 | Search Guide
1001 | Postal Address
1002 | Telex Number
1003 | Teletex Terminal Identifier
1004 | Fax Number
1005 | Preferred Delivery Method
1006 | Presentation Address
1010 | Country Name
1011 | Password
10000 | Access Control List
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Table C-3. Phonetic Flags

Digit | Flag
0 No phonetic matching
1 Phonetic matching

Table C-4. Access Classes

Digit | Access Class

0 Public
1 Standard
2 Sensitive

Table C-5. Maximum Number of Values

Digit | Explanation

0 Unlimited number of values
>0 Upper bound for number of values
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Appendix D

PSAP Addresses

This appendix provides an administrator with all the necessary information
to enter or display PSAP addresses using the GDS administration program
gdsditadm(8gds) or gdscacheadm(8gds). The syntaxes of the different
components of a PSAP address are described in Backus Naur Form (BNF)
notation.

Note: In order to improve legibility, the keyword OR is used instead
of the | (pipe) symbol.

D.1 Examples of Entering Client and Server Addresses

PSAP addresses arc entered in Mask 7a of the administration programs
gdsditadm or gdscacheadm. Figure D-1 shows how a client address is
entered in Mask 7a.

Figure D-2 shows how a server address is entered in Mask 7a.
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Figure D-1. Example of a Client Address

(Mask 7a) DIRECTORY SYSTEM operation

P-Selector: @ - - - - = - - - - - - -
S-Selector: @ - - - - - - - - - - - -
T-Selector: Client
TCP/IPlinternet=192.35.18.4+port=21010
IBMLAN!ethernet=0800148101D3

NSAP-Address 1
2

NSAP-Address 3: - - - - - - - - - - - -
4
5

NSAP-Address

NSAP-Address

NSAP-Address

Figure D-2. Example of a Server Address

(Mask 7a) DIRECTORY SYSTEM operation

P-Selector: @ = — = — = = — = = = - -

S-Selector: @ - = — — = — — = — — - -«

T-Selector: Server

NSAP-Address 1: TCP/IP!internet=192.35.18.2+port=21011
NSAP-Address 2: IBMLAN!ethernet=080014151475
NSAP-Address 3: - = = — =~ = — = = — — =
NSAP-Address 4: - - - — — = — — = — - -
NSAP-Address 5: = — — = = = = = = = - —
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PSAP Addresses

Figures D-1 and D-2 show two types of NSAP address:

NSAP-Address 1
This is the socket address. Administrators must ensure that the
port numbers (entered with port=21010 or port=21011 in
Figures D-1 and D-2) are unique on their machines.

NSAP-Address 2
This is the LAN address used on RS6000 IBM machines.

The addresses are always administered as indicated in the figures.

GDS operates XTI as well as sockets. The environment variable TSITYPE
determines which network is used. If TSITYPE is SOCKET, only
addresses of the NSAP-address 1 type need to be administered.

NSAP-address 2 is an example of a typical XTI address.

If the administrator wants to use both address types in an installation, both
addresses can be stored in the DUA cache or DIT for the same object. The
network type used depends on the value of the environment variable
TSITYPE.

If the administrator wants to specify other address types for XTI, the
nsapform.cfg file (see Section D.3.1) and the nsapmacros file (see Section
D.4) must be modified.

The remainder of this appendix provides a detailed description of all other
information concerning PSAP addresses.

D.2 Presentation/Session/Transport Selector Syntax

This section deals with the presentation, session, and transport selector
syntax portions of a PSAP address.

<selector> ::=
<anystring><subset any>
OR
<anystring>’
OR
x’<hexstring>’ 1)
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Note: If the syntax of the frame x’<..>’ is specified incorrectly,
then the selector value is interpreted as <anmystring>’ or
<anystring><subset any>.

<anystring> ::=
<any>
OR
<any><anystring>

<any> ::= [printable ASCII-character set (\040 - \176)]

<subset any> ::= [printable ASCII-character set
(\041 - \053, \055 - \176)]

<hexstring> ::=
<hexvalue>
OR
<hexvalue><hexstring>

<hexvalue> ::= [0-9a-fA-F][0-9a-fA-F]
Examples for a T-Selector

Server for the T-Selector of a server
Client for the T-Selector of a client

D.3 Common NSAP Address Syntax

This section shows the common NSAP address syntax.

<NSAP-address> ::=
<NSAP-address type>+<IDI-value>
OR
<NSAP-address type>+<DSP>
OR
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<NSAP-address type>+<IDI-value>+<DSP>

OR
NA+<hexstring>
<NSAP-address type> ::= 1)
X121_D /* CCITT-X.121 address type
(decimal DSP-syntax) */
OR
X121_B /* CCITT-X.121 address type
(binary DSP-syntax) */
OR
DCC_D /* IS0-3166-DCC address type
(decimal DSP-syntax) */
OR
DCC_B /* IS0-3166-DCC address type
(binary DSP-syntax) */
OR
TELEX_D /* CCITT-F.69 address type
(decimal DSP-syntax) */
OR
TELEX B /* CCITT-F.69 address type
(binary DSP-syntax) */
OR
PSTN_D /* CCITT-E.163 address type
(decimal DSP-syntax) */
OR
PSTN_B /* CCITT-E.163 address type
(binary DSP-syntax) */
OR
ISDN_D /* CCITT-E.164 address type
(decimal DSP-syntax) */
OR
ISDN_B /* CCITT-E.164 address type
(binary DSP-syntax) */
OR
ICD_D /* IS0-6523-ICD address type
(decimal DSP-syntax) */
OR
ICD B /* IS0-6523-ICD address type

(binary DSP-syntax) */
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OR
LOCAL D

OR
LOCAL_B

OR
LOC_ISO

OR
LOC_NAT

/* local address type
(decimal DSP-syntax) */

/* local address type
(binary DSP-syntax) */

/* local address type
(IS0646 DSP-syntax) */

/* local address type
(national DSP-syntax)*/

D.3.1 OSI-NSAP Address Format Description Table

The example in this section describes the different NSAP address types with
reference to ISO 8348 Addendum 2, and, in particular, the DSP formats that
are supported by the communications software. Each NSAP address type
supported can have one or more entries, where each entry consists of the

following:

e The name of the NSAP address type (only predefined names can be
used) or the redirection symbol > (only if the entry is an additional entry
belonging to the same NSAP address type).

The following values are optional for each entry:

— An Initial Domain Identifier (IDI) for which the following syntaxes
are permitted:

IDI-value

The DSP format that follows is associated with the
given IDI value only.

IDI-valuel -IDI-value2

The DSP format that follows is associated with the
given range of IDI values.

The DSP format that follows is associated with all IDI
values.
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+ The DSP format that follows is associated with all IDI
values left by other syntaxes.

— A name of the DSP format (up to 8 characters permitted)
— The number of DSP components (up to MAX_DSP_PARTS)

— The size of each DSP component; that is, the number of digits (if the
DSP syntax is decimal), or the number of octets (if the DSP syntax is
binary, ISO646 or national). Together with the first DSP component,
a DSP format identifier can be specified (optional). Thus, different
DSP structures can be defined in one domain. The syntax is as
follows:

size-of-the-first-DSP-component[:DSP-format-identifier]

If a DSP-format identifier is defined, then the maximum size of the
first DSP-component can be up to MAX DSPID digits (if the DSP
syntax is decimal), or up to MAX DSPID/2 octets (if the DSP
syntax is binary, ISO646 or national).

Note: Lines beginning with the # (number sign) are comment lines.

Example:

FORMAT=CCITT-X.121;AFI=36,52;IDI-1length=14,DSP syntax=decimal;\
DSP=length=24

HH 3 FH F

X121 b

FORMAT=CCITT-X.121;AFI=37,53;IDI-length=14;DSP syntax=binary;\
DSP-length=12

H H H

X121 B

FORMAT=ISO-DCC; AFI=38; IDI-1length=3; DSP-syntax=decimal;\
DSP-length=35

DCC_D

H* H 3F* F IHF HF
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H o H o R H

o3k 3k 3k g3k 3k o o 3k 3k 3 o o 3k e o e o3 o3k ok 3 3 33k 3 K H R

FORMAT=ISO-DCC;AFI=39; IDI-length=3;DSP-syntax=binary;\
DSP-length=17

DCC_B

FORMAT=CCITT-F.69;AFI=40,54;IDI-length=8; DSP-syntax=decimal ; \
DSP-length=30

TELEX_ D 00728722 QUIFU 4 2:5 12 5 5

< 00728722 INTX25 3 2:1 14 12

FORMAT=CCITT-F.69;AFI=41, 55; IDI-length=8; DSP-syntax=binary;\
DSP-length=15

TELEX B

FORMAT=CCITT-E.163;AFI=42,56;IDI-length=12; DSP-syntax=decimal;\
DSP-length=26

PSTN_D

FORMAT=CCITT-E.164;AFI=44,58; IDI-length=15; DSP-syntax=decimal;\
DSP-length=23

ISDN D

FORMAT=CCITT-E.164;AFI=45,59; IDI-1length=15; DSP-syntax=binary;\
DSP-length=11

ISDN B

FORMAT=IS0-ICD;AFI=46;IDI-length=4;DSP-syntax=decimal;\
DSP-length=34

ICD_D

FORMAT=ISO-ICD;AFI=47;IDI-length=4;DSP-syntax=binary;\
DSP-length=17

ICD_B 4-6 Gostzp 4 2 2 6 1
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FORMAT=Local ; AFI=48; IDI-length=0;DSP-syntax=decimal ; \
DSP~length=38

LOCAL_D

FORMAT=Local ; AFI=49; IDI-length=0; DSP-syntax=binary; \
DSP-length=19

H H H o H o I o

LOCAL B * GOSIP 4 2 2 6 1

FORMAT=Local ; AFT=50; IDI-length=0; DSP-syntax=1S0646;\
DSP-length=19

LOC_TISO

FORMAT=Local ; AFI=51; IDI-length=0; DSP-syntax=National;\
DSP-length=19

$kodE 3k 3k 3k o3k S 3k 4k 3k

LOC_NAT

The preceding example, which corresponds to an IBM/RS6000 machine, is
contained in the ASCII file nsapform.ibm. The communications software
deals with a binary representation of this table contained in the file
nsapform.cfg. It is for this reason that, each time a change is made, the
ASCII file must be converted into the binary file nsapform.cfg by means of
the tool gdsgennsap (syntax: gdsgennsap ASCII-file-name binary-file-
name).

<IDI-value> ::= <digitstring>

<DSP> ::=
<DSP-type>+<decimal DSP-parts>
OR
<DSP-type>+<binary DSP-parts>

<DSP-Type> ::= 1)
QUIPU /* QUIPU DSP-format */
OR
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GOSIP /* GOSIP DSP-format */ 2)
OR

ECMA117 /* ECMA-117 DSP-format*/ 3)
OR

NETBIOS /* NETBIOS DSP-format */ 3)

Notes: The names of DSP types should correspond to the names
specified in the NSAP address format description table (see
the nsapform.cfg or nsapform.xxx file in Section D.3).

DSP type not supported on SNI machines.
DSP type not supported on IBM/RS6000 machines.

<decimal DSP-parts> ::=
<digitstrings>
OR
<digitstrings>+<decimal DSP-parts>

<binary DSP-parts> ::=
<hexstrings>
OR
<hexstrings>+<binary DSP-parts>

<digitstrings> ::=
<digitstring>
OR
<dotted digitstring>
OR
<special ASCII-string>

<hexstrings> ::=
<hexstring>
OR
<dotted digitstring>
OR
<special ASCII-string>

<digitstring> ::=
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<digit value>
OR
<digit value><digitstring>

<dotted digitstring> ::=
.<special digitstring>
OR
<special digitstring><multi dotted digitstring>

Note: A dotted digit string is internally mapped into a <hexstring>
(if the DSP syntax is binary; for example, 127.0.0.1 --->
7F000001) or into a <triple digitstring> (if the DSP syntax
is decimal; for example, 127.0.0.1 ---> 127000000001).

<multi dotted digitstring> ::=
.<special digitstring>
OR
.<special digitstring><multi dotted digitstring>

<special ASCII-string> ::=
'<subset anystring0>’

<subset anystring0> ::=
<any0>
OR
<any0><subset anystring0>

<any(0> ::= [printable ASCII-character set (\040 - \046,
\050 - \052, \054 - \176)]

Note: A special ASCII string is internally mapped into a
<hexstring> (if the DSP syntax is binary; for example,
'NAMEL!’ ---> 4E414D4531) or into a <triple digitstring>
(if the DSP-syntax is decimal; for example, 'namel’ --->
110097109101049).

<hexstring> ::=
<hexvalue>

OSF DCE Administration Guide—Extended Services ’ D-11



OR
<hexvalue><hexstring>

<digit value> ::= [0-9]
<special digitstring> ::= [0 - 255]

<triple digitstring> ::=
[000 - 255]
OR
[000 - 255]<triple digitstring>

<hexvalue> ::= [0-9a-fA-F][0-9a-fA-F]

D.3.2 Concrete DSP Syntaxes

This section shows the concrete DSP syntaxes.
<decimal ECMA-DSP> ::=

ECMA117+<subnet-id/D>+<subnet-address/D>+<N-selector/D>

<binary ECMA-DSP> ::=
ECM117+<subnet-id/B>+<subnet-address/B>+<N-selector/B>

<decimal QUIPU-DSP> ::=
QUIPU+<prefix>+<internet-address>+
<port-number>+<transport-set>

<binary NETBIOS-DSP> ::=
<NETBIOS+<subnet-id/B>+<machine name/B>
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<binary GOSIP-DSP> ::=
GOSIP+<org-id/B>+<subnet-id/B>+<subnet-address/B>+
<N-selector/B>

<binary GOSIP2-DSP> ::=
GOSIP2+<org-id/B>+<subnet-id/B>+<subnet-address/B>+
<N-selector/B>
<subnet-id/D> ::= <digitstring>
<subnet-address/D> ::= <digitstring>
<N-selector/D> ::= <digitstring>
<org-id/B> ::= <hexstring>
<subnet-id/B> ::= <hexstring>
<subnet-address/B> ::= <hexstring>
<N-selector/B> ::= <hexstring>
<prefix> ::= <digitstring>
<internet-address> ::=
<triple digitstring>

OR
<dotted digitstring>

<port-number> ::= <digitstring>
<transport-set> ::= <digitstring>
<machine name/B> ::= ’<special ASCII-string>’
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D.4 Macro Facility

D-14

Defining macros simplifies the task of entering NSAP addresses. There are
two types of macros; the first type takes the form <macro name>=<macro
value> and the second type takes the form <macro name>macro
value/macro parameter list> . Macros are considered by the
administration program in both directions (screen input/output). Therefore,
the first macro type is interpreted as follows:

*Macro type "<macro name>=<macro value>"
» Reading NSAP address information from the screen:

The specified input string is parsed and every (sub)string matching
<macro name> is substituted by <macro value>.

» Writing NSAP information to the screen:

The specified output string is parsed and every (sub)string matching
<macro value> is substituted <macro name>.

Note: Macros of this type are substituted recursively (see the
following example).

The second macro type is interpreted as follows:

*Macro type "<macro name>!<macro value/ macro
parameter list>"

» Reading NSAP address information from the screen

The specified input string is parsed for <macro name>. If there is a
macro of this type, then the defined value of <macro value/macro
parameter list> is used and every parameter name contained in the
macro parameter list is substituted by the corresponding macro
parameter value from the input string (specified in the format <macro
parameter name>=<macro parameter value>).

Note: The macro parameters can be given in the input string in
any order.

» Writing NSAP information to the screen:

The given output string is parsed and, if it matches any macro value
<macro value/macro parameter list> of the defined macros, then it is
substituted by the macro name <macro name> and the macro
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parameter or parameters <macro parameter name>=<macro
parameter value>.

Note: To avoid problems, macros of this type need to be
defined definitively.

Output strings are first parsed for macros of the second
type. They are only parsed for macros of the first type if
there are no matching strings of the second type.

Macros can be defined by writing them (one macro per line) into the
macro file nsapmacros. The contents of the macro file are loaded by
the administration program on the first selection of a PSAP handling
mask each time the program is called. Both types of macros can be
defined in the macro file simultaneously. However, mixing both macro
types (using one macro type within a macro of the other type) is not
recommended because the results are unpredictable.

D.4.1 NSAP Address Macro Definition Syntax

This section shows the NSAP address macro definition syntax.

<NSAP-macro> ::=
<macro name>=<macro value>
OR
<macro name>!<macro parameter list definition>

<macro name> ::= <subset anystringl>
<macro value> ::= <anystring>

<macro parameter list definition> ::=
<macro parameter name>=
OR
<Mmacro parameter name>=+<macro parameter
list definition>
OR
<macro parameter name>#+<macro parameter

OSF DCE Administration Guide—Extended Services D-15



D-16

list definition>
OR
<macro parameter name>@+<macro parameter
list definition>
OR
<subset anystring2>
OR
<subset anystring2>+<macro parameter
list definition>

Note: When # (number sign) or @ (at sign) is specified following a
macro parameter name (instead of = (equal sign)), the
corresponding macro parameter value is printed in a dotted
digit string representation or in a special ASCII string
representation.

<macro parameter name> ::= <subset anystring3>

<anystring> ::=
<any>
OR
<any><anystring>

<any> ::= [printable ASCII-character set (\040 - \176)]

<subset anystringl> ::=
<subset anyl>
OR
<subset anyl><subset anystringl>

<subset anyl> ::= [printable ASCII-character set
(\040 - \071, \073 - \074, \076 - \176)]

<subset anystring2> ::=
<subset any2>
OR
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<subset any2><subset anystring2>

<subset any2> ::=
[printable ASCII-character set
(\040 - \042, \044 - \074, \076 - \077, \101 - \176)]

<subset anystring3> ::=
<subset any3>
OR
<subset any3><subset anystring3>

<subset any3> ::=
[printable ASCII-character set
(\040 - \042, \044 - \052, \054 - \074,
\076 - \077, \101 - \176)]

D.4.2 NSAP Address Macro Calling Syntax

This section shows the NSAP address macro calling syntax.

<macro call> ::=
<Mmacro name>=
OR
<macro name>!<macro parameter list>

<macro parameter list> ::=
<macro parameter name>=<macro parameter value>
OR
<macro parameter name>=<macro parameter value>+
<macro parameter list>

<macro parameter value> ::= <subset anystring3>
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D.S Examples of NSAP Addresses

The following are examples of NSAP addresses:
e CCITT-X.121 address, no DSP:

X121_D+12345678901234

o CCITT-X.121 address, ECMA-117 structured binary DSP:
X121_B+12345678901234+ECMA117+01+08227619+FE

e CCITT-F.69 address, QUIPU structured decimal DSP:
TELEX_D+00749044+QUIPU+5+127000000001+4711+0

e Local address, ECMA-117 structured decimal DSP:

LOCAL_D+ECMA117+123+4567890+1

D.5.1 Examples of Macro Definitions

The following are examples of macro definitions:
TCP/IP'TELEX_D+00728722+QUIPU+5+internet#+port=+2
IBMLAN!ICD_B+4+GOSIP+01+30+ethernet=+01
IBMWAN!X121 D+dte=
NETU!TELEX_B+50093994+NETBIOS+01+name
LOC=LOCAL_D+ECMA117+123+45

X25=X121_D+1234567890
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The following shows how the input strings in the preceding macro
definitions are expanded:

X25=1234 -—-=> X121 _D+12345678901234
LOC=67890+1 —---> LOCAL_D+ECMA117+123+4567890+1

TCP/IP!internet=127.0.0.1+port=4711 --—>
TELEX D+00749044+QUIPU+5+12700000001+4711+2

NET1 !name='machinel’ --—>
TELEX_B+50093994+NETBIOS+01+ 'machinel’
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Appendix E

Valid Characters for GDS Naming
Attributes

This appendix describes the valid character sets for the GDS naming
attributes.

The values of the country attributes are restricted to the ISO 3166 Alpha-2
code representation of country names. These are indicated in the tables in
Section E.1.

The character set for all other naming attributes is the T.61 graphical
character set. It is described in Section E.2.

E.1 Country Syntax

Country names are represented by a two-letter sequence. GDS does not
distinguish between lowercase and uppercase for country names. The
complete list of valid combinations is shown in Table E-1 together with the
respective names.
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Table E-1. Country Syntax

E-2

Country Name Code || Country Name Code
AFGHANISTAN AF ALBANIA AL
ALGERIA Dz AMERICAN SAMOA AS
ANDORRA AD ANGOLA AO
ANGUILLA Al ANTARCTICA AQ
ANTIGUA AND BARBUDA AG
ARGENTINA AR ARUBA AW
AUSTRALIA AU AUSTRIA AT
BAHAMAS BS BAHRAIN BH
BANGLADESH BD BARBADOS BB
BELGIUM BE BELIZE BZ
BENIN BJ BERMUDA BM
BHUTAN BT BOLIVIA BO
BOTSWANA BW BOUVET ISLAND BV
BRAZIL BR BRITISH INDIAN OCEAN | IO
TERRITORY
BRUNEI DARUSSALAM BN BULGARIA BG
BURKINA FASO BF BURMA BU
BURUNDI BI BYELORUS BY
CAMEROON CM CANADA CA
CAPE VERDE cv CAYMAN ISLANDS KY
CENTRAL AFRICAN REPUBLIC | CF CHAD TD
CHILE CL CHINA CN
CHRISTMAS ISLAND CX COCOS (KEELING) CC
ISLANDS
COLOMBIA CcoO COMOROS KM
CONGO CG COOK ISLANDS CK
COSTA RICA CR COTE D'IVOIRE Cl
CUBA CcuU CYPRUS cY
CZECHOSLOVAKIA Cs DENMARK DK
DJIBOUTI DJ DOMINICA DM
DOMINICAN REPUBLIC DO EAST TIMOR! TP

Provisional name.
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Valid Characters for GDS Naming Attributes

Country Name Code || Country Name Code
ECUADOR EC EGYPT EG
EL SALVADOR SV EQUATORIAL GUINEA GQ
ETHIOPIA ET FALKLAND ISLANDS FK
(MALVINAS)
FAROE ISLANDS FO FlJI FJ
FINLAND FI FRANCE FR
FRENCH GUIANA GF FRENCH POLYNESIA PF
FRENCH SOUTHERN TF GABON GA
TERRITORIES
GAMBIA GM GERMAN DEMOCRATIC DD
REPUBLIC
GERMANY, FEDERAL DE GHANA GH
REPUBLIC OF
GIBRALTAR Gl GREECE GR
GREENLAND GL GRENADA GD
GUADELOUPE GP GUAM GU
GUATEMALA GT GUINEA GN
GUINEA-BISSAU GW GUYANA GY
HAITI HT HEARD AND HM
MCDONALD ISLANDS
HONDURAS HN HONG KONG HK
HUNGARY HU ICELAND IS
INDIA IN INDONESIA ID
IRAN (ISLAMIC REPUBLIC OF) | IR IRAQ 1Q
IRELAND IE ISRAEL IL
ITALY IT JAMAICA JM
JAPAN JP JORDAN Jo
KAMPUCHEA, DEMOCRATIC KH KENYA KE
KIRIBATI Kl KOREA, DEMOCRATIC KP
PEOPLE’S REPUBLIC OF
KOREA, REPUBLIC OF KR KUWAIT KW
LAO PEOPLE’'S DEMOCRATIC | LA LEBANON LB
REPUBLIC
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Country Name Code | Country Name Code
LESOTHO LS LIBERIA LR
LIBYAN ARAB JAMAHIRIYA LY LIECHTENSTEIN LI
LUXEMBOURG LU MACAU MO
MADAGASCAR MG MALAWI MW
MALAYSIA MY MALDIVES MV
MALI ML MALTA MT
MARSHALL ISLANDS MH MARTINIQUE MQ
MAURITANIA MR MAURITIUS MU
MEXICO MX MICRONESIA FM
MONACO MC MONGOLIA MN
MONTSERRAT MS MOROCCO MA
MOZAMBIQUE MZ NAMIBIA NA
NAURU NR NEPAL NP
NETHERLANDS NL NETHERLANDS ANTILLES AN
NEUTRAL ZONE NT NEW CALEDONIA NC
NEW ZEALAND NZ NICARAGUA NI
NIGER NE NIGERIA NG
NIUE NU NORFOLK ISLAND NF
NORTHERN MARIANA ISLANDS | MP NORWAY NO
OMAN oM PAKISTAN PK
PALAU PW PANAMA PA
PAPUA NEW GUINEA PG PARAGUAY PY
PERU PE PHILIPPINES PH
PITCAIRN PN POLAND PL
PORTUGAL PT PUERTO RICO PR
QATAR QA REUNION RE
ROMANIA RO RWANDA RwW
ST. HELENA SH SAINT KITTS AND NEVIS KN
SAINT LUCIA LC ST. PIERRE AND MIQUELON | PM
SAINT VINCENT AND THE VvC SAMOA wSs
GRENADINES

SAN MARINO SM SAO TOME AND PRINCIPE ST
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Valid Characters for GDS Naming Attributes

Country Name Code || Country Name Code
SAUDI ARABIA SA SENEGAL SN
SEYCHELLES SC SIERRA LEONE SL
SINGAPORE SG SOLOMON ISLANDS SB
SOMALIA SO SOUTH AFRICA ZA
SPAIN ES SRI LANKA LK
SUDAN SD SURINAME SR
SVALBARD AND JAN SJ
MAYEN ISLANDS
SWAZILAND Sz SWEDEN SE
SWITZERLAND CH SYRIAN ARAB REPUBLIC sy
TAIWAN, PROVINCE ™ TANZANIA, UNITED TZ
OF CHINA REPUBLIC OF
THAILAND TH TOGO TG
TOKELAU TK TONGA TO
TRINIDAD AND TOBAGO | TT TUNISIA TN
TURKEY TR TURKS AND CAICOS ISLANDS | TC
TUVALU TV UGANDA uG
UKRAINE UA UNITED ARAB AE
EMIRATES
UNITED KINGDOM GB UNITED STATES us
UNITED STATES MINOR UM URUGUAY uy
QUTLYING ISLANDS
RUSSIA SuU VANUATU vuU
VATICAN CITY STATE VA VENEZUELA VE
VIET NAM VN VIRGIN ISLANDS (BRITISH) VG
VIRGIN ISLANDS (U.S.) \ WALLIS AND FUTUNA WF
ISLANDS
WESTERN SAHARA! EH YEMEN YE
YEMEN, DEMOCRATIC YD YUGOSLAVIA YU
ZAIRE ZR ZAMBIA M
ZIMBABWE A
!Provisional name.
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Table E-2 shows the codes that are part of a reserved code list. These codes
were deleted from ISO 3166 in 1981.

Table E-2. Deletions from ISO 3166 in 1981

Country Name Code
CANTON AND ENDERBURY CT
ISLANDS

DRONNING MAUD LAND NQ
JOHNSTON ISLAND JT
MIDWAY ISLANDS Mi
WAKE ISLAND WK
PACIFIC ISLANDS PC
UNITED STATES MISCELLANEOUS | PU
PACIFIC ISLANDS

E.2 T.61 Syntax

Table E-3 shows the set of valid T.61 characters. (The row headings
indicate the lower four bits, and the column headings show the higher four
bits of the encoding in hexadecimal.)

Note: The 1) entry in the table indicates that it is not recommended
that you use the codes in Column 2, Row 3, and Column 2,
Row 4. Instead, use the appropriate code in Column A.
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Valid Characters for GDS Naming Attributes

Table E-3. T.61 Syntax

0{1)12(3]4|5t6|7!/8{9]A|B|C|D|E|F
0 SPlo|l@|P P ° QK
1 '[11A[Qfafq fx)° El=
2 »l2|B|R|b]r ¢|? p|d
3 nl{3lc|sf|c|s g13]a 21ls
4 D|4|D|T|d]t $|x|"| |H|n
5 %|51EjUjle|u ¥ipf-— 1
6 &l16|F|IV]Iflv #191° I ]ij
7 "I 7T1G (W w §1- Lej e
8 (|8H|X|n|x o+ L1
9 ylolr|ylily Ble
A * J|Z z ° Elcx
B +];|K|[]k <«<|>>| 218
c <L 11 Yl - P|p
D -l=IM|1|m vl T
E >[N n %Ki, nin
F /172710~ 1]o L1 'n

The administration interface supports only characters smaller than Ox7e for
names. The X/Open Directory Service (XDS) Application Programming
Interface (API) supports the full T.61 range as indicated in Table E-3.

Some T.61 alphabetical characters have a two-byte representation. For
example, a lowercase letter ‘‘a’” with acute accent is represented by 0xc2
(code for acute accent) followed by 0x61 (code for lowercase “‘a’’).

Only certain combinations of diacritical characters and basic letters are
valid. They are shown in Table E-4.
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Table E-4. Combinations of Diacritical Characters and Basic Letters

Name Repr. | Code | Valid Basic Letters Following

grave accent * Oxcl a,Ae,E1,1,00,1uU

acute accent ‘ Oxc2 a,A,c,C,eEg,illLnN,0,0OrR,
5,5.0,U,y,Y,z,Z

circumflex " 0Oxc3 a,A,c,C.e.E gGhH,iljJ0,0,s,S,

accent u,U,w, Wy, Y

tilde - Oxc4 | a,A,iLLnN,0,0,u,U

macron - 0Oxc5 a,AeEilo0,0uU

breve v Oxc6 a,AgGuU

dot above : Oxc7 c,CeEgGlzZ

umlaut " 0Oxc8 a,AcEi]0,0,u,Uy,Y

ring : Oxca | a,A,u,U

cedilla . Oxcb | ¢,C,GkKILLnNrRsStT

double accent " Oxcd | 0,0,u,U

ogonek R Oxce a,AeEiLuU

caron v Oxcf c,CdDeELLaNIR;sStTzZ

The nonspacing underline (code Oxcc) must be followed by a Latin
alphabetical character, that is, a basic letter (a to z or A to Z), or a valid
diacritical combination.
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Appendix F

Worksheets

This appendix contains seven sample GDS configuration worksheets that
administrators can copy for their own use. Admininstrators are not obliged
to use every worksheet; they are provided to help organize the information
required to initialize and configure GDS and to make modifications at a later
date.
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ACL Object Entry Worksheet

Directory Entry:

Interpretation
Access Class DN of User (Single Object or Subtree

Directory Entry:

Interpretation
Access Class DN of User (Single Object or Subtree
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Worksheets

Attribute Type

ACL Schema Worksheet

PUBLIC

Access Class

STANDARD

SENSITIVE
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Global Cell Name:

CDs-Cell Attribute

N, pace UUID

Cell Worksheet

Cell Replica Attributes ~

Root dir name
Root dir UUID

CDS-Cell Attribute

Namespace UUID
Root dir name
Root dir UUID

Replica Type

Clearinghouse UUID

Clearinghouse name
Tower 1
Tower 2
Tower 3
Tower 4
Tower 5

Cell Replica Attributes

Replica Type

Clearinghouse UUID

Clearinghouse name

Tower 1
Tower 2
Tower 3
Tower 4
Tower 5
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Worksheets

Client Worksheet

Global Cell Name:

Name of Client M

PSAP Address (Client Stub):

NSAP Address

Transport Procotol

T-Selector P-Selector S-Selector

DUA Cache Information

General DSA Type (Remote GDS,
DN of DSA DSA-Type Remote Non-GDS, Initial, First-level)

Global Cell Name:

Name of Client M;

PSAP Address (client stub):

NSAP Address

Transport Procotol

T-Selector P-Selector S-Selector

DUA Cache Information

General DSA Type (Remote GDS,
DN of DSA DSA-Type Remote Non-GDS, Initial, First-level)
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Client/Server Worksheet

Global Cell Name:

Name of Client/Server Machine:

DN of DSA:

PSAP Address:

NSAP Address

Transport Procotol

T-Selector P-Selector
DUA Cache Information

DName of DSA DSA-Type

S-Selector

General DSA Type (Remote GDS,
Remote Non-GDS, Initial, First-level)

Global Cell Name:

e

Name of Client/Server M

DN of DSA:

PSAP Address:

NSAP Address

Transport Procotol

T-Selector P-Selector

DUA Cache Information

DN of DSA DSA-Type

S-Selector

General DSA Type (Remote GDS,
Remote Non-GDS, Initial, First-level)
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Worksheets

DN of DSA:
PSAP Address (DSA)

NSAP Address

GDS Remote and Non-GDS DSA Worksheet

Transport Protocol

T-Selector

DN of DSA:
PSAP Address (DSA)
NSAP Address

P-Selector

Transport Protocol

T-Selector

DN of DSA:
PSAP Address (DSA)
NSAP Address

P-Selector

Transport Protocol

T-Selector

DN of DSA:
PSAP Address (DSA)

NSAP Address

P-Selector

Transport Protocol

T-Selector

P-Selector

DSA Type

S-Selector

DSA Type

S-Selector

DSA Type

S-Selector

DSA Type

S-Selector
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Shadow Update Worksheet

Initiator:
Target (Shadow DSA):
DNs Interpretation Update Frequency Update Time
of Entries (object/subtree) (HIGH, LOW, or MEDIUM)  (minutes, hours, or days)
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SymbOIS Standard access class, 1-27

access control lists

hostname boot file extension, 24-5 accruing permissions, 14—11

letc directory, 24—4, 25-9

@host macro, 23-6

@host variable, 13-29
using, 13-29

@sys macro, 23—6

@sys variable, 13-27
using, 13-27

A

abbreviating, commands, 12-30
example, 12-30
abstract classes, 1-44
access, classes, 9—4
access control list, determining the
need for in GDS, 3-10
Access Control List
access classes, 1-27
assigning ACLs for a delete
operation, 1-29
assigning ACLs for an add
operation, 1-28
default schema, 1-28
Public access class, 1-27
Sensitive access class, 1-27

ACL inheritance, 14—18 to
14-31

changing, 14—-13

creating, 14-34

default cell, 14-20

entries, 14-2
for groups, 14-3
for users, 14-3

evaluation, 14-11

examples, 14-10, 1414,
14-24,14-27

foreign inheritance, 14-26

initial, 14-32

Initial Container Creation
ACL, 14-18

Initial Object Creation
ACL, 14-18

interaction with UNIX mode
bits, 14-16

interaction with UNIX
UMASK variable,
14-31

keys, 14-3

listing, 14-13

local inheritance, 14—22

masks, 14—5

nobody identity, 14—6

Object ACL, 14-18
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permissions, 14—8
protection of new objects,
14-18 to 14-32
setting, 14~13
suggested initial, 14-34
« unauthenticated entry, 14-6
unauthenticated users, 14—6
using, 14-2
Access Control Lists, introduction
to, 12-8
ACL,7-2,7-3,11-21, 11-25
ACL Object Entry Worksheet,
3-15
ACL Schema Worksheet, 3—13
acl_edit command, 14-13, 14-21,

14-24, 14-27
Activation, of the trace system,
4-10
Add
alias, 874

AT Entry, 9-38

attributes, 8—63

Client Address, 8—81

object, 8-53

OCT Entry, 9-33

SRT Entry, 9-26

adding

fileset family entries, 20-20

fileset family to Backup
Database, 20-20

keys to keytab files, 15-16

principals to administrative
lists, 15-7

recovered data to Backup
Database, 21-28

server encryption keys,
15-16

Index-2

Tape Coordinator, 20-31
admin.bak list, 15-4
admin.bos list, 15-4
admin.fl list, 15-3, 15-4
admin.ft list, 15—4
admin.up list, 15-4
Administration, of GDS, 4-3
Administration program

gdscacheadm, 2—3

gdsditadm, 2-3

gdssysadm, 2—3
administrative domain, 2—9
administrative domains

cells, 12-4

introduction to, 12—4

managing, 15-1
administrative files

admin.bak, 20-6

admin.fl, 20-6

admin.ft, 20-6
administrative groups, introduction

to, 12-5
administrative lists, 15~1

admin.bak file, 154

admin.bos file, 15—4

adminfl file, 15-3, 15-4

admin.ft file, 15-4

admin.up file, 154

creating, 15-5

DFS authorization checking,

15-3
disabling, 15-10

introduction to, 12-5

maintaining, 15-5

principals

adding, 15-7
deleting, 15-9
listing, 15-7
removing, 15-9



Index

using, 15-3
aggregate
and filesets, 17-2
compared to filesets, 12—-6
compared to partition, 12-6
DCELFS, 18-2
initializing, 17-28
definition of, 12-6, 17-2
deleting from namespace,
17-37
detaching from namespace,
17-37
disk space, listing, 18—17
exporting
at system startup,
17-36
machine
prerequisites,
17-16
overview, 17-15
exporting prerequisites
cell, 17-16
processes, 17-16
“server entries, 17—19
information, listing, 18—16
LFS
example, 17-30
exporting, 17-27
increasing the size,
18-18
metadata, 12-6
names, listing, 18—-16
removing from namespace,
17-37
restoring, 21-24
aggregates, exporting, 17-30
Alias
name, 1-20

object, 8—74
alias classes, 1-44
alias entries, 1-10
Aliased, object, 8-74
allocation, swap space
dynamic, 263
static, 263
Append Subtree, 11-21
Application Layer protocol, 2—5
ASN.1 String, 9—4
AT, 7-5, 8-63. See Attribute
Table, AT
Attribute
syntax, 9-4
Table, 9-2
See also AT
Attribute Table, 147
attribute types
directory, 1-3
mandatory, 1-44
optional, 1-44
attribute value assertion,
relationship to RDN, 1-9
attribute value assertions. See
multiple AVAs
multiple AVAs, 1-10
authentication, 1-21
in diskless booting, 24—-9
auxiliary classes, 1-44
AVA. See attribute value assertion,
AVA
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backing up, Backup Database,
21-26
backup
data, recovering, 21-28
deleting information, 21-18
example, 21-2
full, 12-9
incremental, 12-9
information, listing, 21-12
performing, 21-15
using tapes, 21-16
Backup Database, 20-2
adding recovered data,
21-28
administering, 21-25
backing up, 21-26
deleting backup
information, 21-18
fileset family
adding, 20-20
deleting, 20-21
removing, 20-21
listing information, 21-10
record types, 21-25
restoring, 21-26
verifying status, 21-10
Backup Database machine,
processes, bakserver,
13-11
backup fileset, 17-5, 18-2
creating, 17-60, 17-63
mounting, 17-63
Backup Server, 20-2
Backup System
background commands,
21-7
canceling, 21-31

Index—4

checking status,
21-8,21-30
Backup Database, 20-2
adding fileset family,
20-20
adding recovered
data, 21-28
administering, 21-25
backing up, 21-26
deleting fileset
family, 20-21
listing information,
21-10
removing fileset
family, 20-21
restoring, 21-26
verifying status,
21-10
backup information, listing,
21-12
Backup Server, 20-2
backup tapes
acceptable label
names, 20-28
labeling, 20-28
labeling (name and
size), 20-29
reading label
information,
20-29
scanning contents,
21-14
canceling operations, 21-29
command window, 20-5
commands
standard, 20-9, 21-5
standard arguments,
20-7,21-4
standard options,
20-7,21-4
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data
recovering, 21-20,
21-28
restoring, 21-20
deleting backup
information, 21—-18
dump
example, 21-2
full, 202
incremental, 20—2
dump hierarchy, 204
defining, 2022
example, 20-26
examples, 20-25
listing entries, 2111
dump level, 204
changing expiration
date, 20-27
defining, 20-27
deleting, 20-27
full, 20-22
incremental, 20-22
parent, 20-22
removing, 20-27
dump set, 20-2
creating, 21-15
files
FMSLog, 20-10
TapeConfig, 2013,
20-31
TE, 20-9, 21-5
TL, 20-9,21-5
fileset family, listing entries
in dump hierarchy,
21-11
interactive interface, 20-11,
21-6
interactive mode, 20-11,
21-6

canceling operations,
21-31
displaying
operations,
21-30
entering, 20-12,
21-7
leaving, 20-12, 21-7
introduction to, 12-9,20-2
job ID number, 21-29
monitoring window, 20-5
operations, standard, 20-9,
21-5
prerequisites, 20—13
privileges, 20-6
processes
bakserver, 20-2
overview, 21-2
regular command mode,
20-11,21-6
restore, 20-2
date-specific, 20-2
full, 20-2
restoring data, options,
21-21
Tape Coordinator, 20-3
adding, 20-31
deleting, 20-32
installing additional,
20-30
listing IDs, 2113
removing, 20-32
starting, 20-9, 21-5
stopping, 20-10,
21-6
Tape Coordinator 1D,
20-3
Tape Coordinator machine,
20-3

Index-5
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configuring, 20-13
EOF mark size,
20-10,20-13,
20-31
tape size, 20-10,
20-13, 20-31
using tapes, 21-16
backup tape
acceptable label names,
20-28
contents, scanning, 21-14
label, reading information,
20-29
labeling, 20-28
labeling (name and size),
20-29
bak adddump command, 20-27
bak addftentry command, 20-20
bak addftfamily command, 20-20
bak addhost command, 20-13,
20-32
bak deletedump command, 21-19
bak dump command, 21-17
bak dumpinfo command, 21-12
bak ftinfo command, example,
21-13
bak jobs command, 21-30
bak kill command, 21-31
bak labeltape command, 20—29
bak Isdumps command, 21-11
example, 21-11
bak Isftfamilies command, 21-11
bak Ishosts command, 20-31,
21-13
example, 21-13
bak restoredb command, 21-26
bak restoredisk command, 21-24
bak restoreft command, 21-23

Index—6

options, table, 21-21
bak rmdump command, 20-27
bak rmftentry command, 20-21
bak rmftfamily command, 20-21
bak rmhost command, 20-32
bak savedb command, 21-26
bak scantape command, 21-14,
21-28
example, 21-14
bak setexp command, 20-27
bak status command, 21-8
bak verifydb command, 21-10
example, 21-10
bakserver process, 20—2
Basic OverSeer Server, 13-2, 16-1
restart times, 16—25
Binary Distribution machine,
processes
bosserver, 13—5
upserver, 13-5
binary files, 16-20
BAK versions, 16—20
.OLD versions, 16-20
deleting, 16-20
installing, 16-20
removing, 16-20
replacing, 16-20
BIND DSA, 11-14
Boolean, 9-4
boot file, 23-3
extension, .hostname, 24-5
group, 24-5
individual, 24-5
installation, 24-5
boot filename, relative to tftp
directory, 24—6
boot protocol, 23-2, 23-3
boot server, 23-2, 23-3, 241,
24-2,24-3
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installation, 24-3
on gateway, 24-3
requirements, 24-2
selecting a host, 24—2
booting, 23-2, 24—-1
from a foreign network,
24—-6
BOOTP. See boot protocol
bootp.servers hostname, 24-8
bootpc service port, 24—4, 247
bootpd daemon, 23-3, 24-1, 24-3,
24-4,24-6,24—7
-f parameter, 247, 24-8
-g parameter, 24—7,24-8
configuration update, 24-5,
24-8
defaults, 24—4, 24-8
forwarding parameter, 247,
24—8
gateway parameter, 24—7,
248
bootps service port, 24—4, 24—7
bootptab configuration file, 24—1,
24-3, 24-5, 24-6,24-8
bootp.servers hostname,
24-8
gw (gateway) tag, 24-8
BOOTROM, 23-2, 24-3
bos addadmin command, 15-7,
17-23
bos addkey command, 15-16
BosConfig file, 16—16, 17-62
process entries, 16-2
bos create command, 16-8, 17-23
bos delete command, 16-16
bos gckeys command, 15-19
bos genkey command, 15-16,

15-20, 17-23

bos getdates command, 16-23

bos getlog command, 16—8

bos getrestart command, 1627
example, 1627

bos install command, 16-22

bos Isadmin command, 15-7,
16-7

bos Iskeys command, 15-16,
15-20

bos prune command, 1624

bos restart command, 16—19

bos rmadmin command, 15-9

bos rmkey command, 15-18

bos setauth command, 15-12,
17-23

bos setrestart command, 1627,
16-28

bos shutdown command, 16—-15

bos start command, 16—17

bos startup command, 16—18

bos status command, 16—10

bos stop command, 16—15

bos uninstall command, 16-23,
16-25

bosserver command, 17-23

bosserver process, 132

butc command, 20-9, 21-5

C

C-stub, 2—-2
Cache ,
update, 10-29

Index-7
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update process, 2—3
cache
data
discarding, 19-22
forcing update,
19-19
updating, 19-18
disk, configuration, 197
location, 19-5
changing, 19-10
memory, configuring, 19-9

size, 19-5
changing
permanently,
19-14
changing
temporarily,
19-13

determining, 19-11
displaying, 19-12
listing, 19-11, 19-12
resetting, 19-13
setting, 19-11

type, 19-5
Cache Manager
cache
location, 19-5
size, 19-5
type, 19-5
cache location, changing,
19-10
cache size
changing
permanently,
19-14
changing
temporarily,
19-13

determining, 19-11

Index-8

displaying, 19-12
listing, 19-11, 19-12
resetting, 19—13
setting, 19-11
cached data
forcing update,
19-19
updating, 19-18
configuring, 19-1
device file
changing status,
19-18
checking status,
19-17
determining status,
19-17
disk cache, configuration,
19-7
features (customized)
activity traces, 19—4
cache location, 19—4
cache size, 194
cached file version,

19-4

chunk size and
number, 19—4

disk/cache memory,
19-4

setuid status, 19—4

files, 19-3
Cacheltems, 19-3
FilesetItems, 19-3
Vn, 19-3
forcing update, 19-20
introduction to, 12—2
memory cache,
configuration, 19-9
overview, 19-2
parameters
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altering, 19-6
cache chunk
configuration,
19-6
chunk size, 19-6
dcache entries, 19-6
total cache size, 19-6
processes, 19-2
cache storage, Distributed File
Service, 23-1, 23-3,23-4
cache update process, 1-29
Cachelnfo file, 19-3
example, 19-5, 19-14
Cacheltems file, 19-3
cat command, example, 19-12
cell
administrative domains,
12-4
defining a cell in GDS, 3-6
foreign, 124
home, 124
local, 12-4
chaining, 1-15
Change
Master, 11-39
Name, 11-31
changing
ACLs, 14-13
default cell of ACL, 14-20
setgid permission, 19-16
setuid permission, 19—16
checking
setgid permission, 19—15
setuid permission, 19-15
chgrp command, 14-34
chmod command, 14-16
chown command, 14-34

client, 3—-17
client host
boot filename, 24-5
hardware address, 245
hardware type, 24-5
hostname, 24-5
IP address
of boot server, 24-5
of client, 24-5
operating system,
configuration, 23-3,

25-1
client machine
files, 13—19
processes, 13-12
dfsd, 13—19
client machines, introduction to,

12-2
client program, 23-3, 24-3
user-space version, 24-3
client/server, 2—1, 3-17
address, 2—6
architecture, 2—2
PSAP address, 3—22
cm checkfilesets command, 19-20
cm flush command, 19-19
cm flushfileset command, 19-20
cm getcachesize command, 19-12
example, 19-13
cm getdevok command, 19-17
cm getsetuid command, 19-15
cm Isstores command, 19-21
cm resetstores command, 19-22
cm setcachesize command, 19-13
cm setdevok command, 19-18
cm setuid command, 19-16
cm sysname command, 13-27
cm whereis command, 18—-15

Index-9



OSF DCE Administration Guide—Extended Services

example, 18—15

command suites

bak, 12-23

bos, 12-23

cm, 12-23

fts, 12-23

reference pages, 12-32

commands

Index-10

See also daemons; programs
abbreviating, 12-30
example, 12-30
acl_edit, 14-13, 14-21,
14-24,14-27
apropos, 12-32
example, 12-32
backup
standard, 20-9, 21-5
standard arguments,
20-7,21-4
standard options,
20-7,21-4
bak adddump, 20-27
bak addftentry, 20-20
bak addftfamily, 20-20
bak addhost, 20-13, 20-32
bak deletedump, 21-19
bak dump, 21-17
bak dumpinfo, 21-12
bak ftinfo, 21-13
example, 21-13
bak jobs, 21-30
bak kill, 21-31
bak labeltape, 20-29
bak Isdumps, 21-11
example, 21-11
bak Isftfamilies, 21-11
bak Ishosts, 20-31, 21-13
example, 21-13
bak restoredb, 21-26

bak restoredisk, 21-24

bak restoreft, 21-23

bak restoreft options,
table, 21-21

bak rmdump, 20-27

bak rmftentry, 20-21

bak rmftfamily, 20-21

bak rmhost, 20-32

bak savedb, 21-26

bak scantape, 21-14, 21-28
example, 21-14

bak setexp, 20-27

bak status, 21-8

bak verifydb, 21-10
example, 21-10

bos addadmin, 15-7, 17-23

bos addkey, 15-16

bos create, 16—8

bos delete, 16—16

bos gckeys, 15-19

bos genkey, 15-16, 15-20,
17-23

bos getdates, 16-23

bos getlog, 16-8

bos getrestart, 16-27
example, 16-27

bosinstall, 16-22

boslsadmin, 15-7, 16-7

boslskeys, 15-16, 15-20

bosprune, 1624

bosrestart, 16—19

bosrmadmin, 15-9

bosrmkey, 15-18

bossetauth, 15-12, 17-23

bossetrestart, 16-27, 16—28

bosshutdown, 16—-15

bosstart, 16—17

bosstartup, 16—-18

bosstatus, 16—10
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bosstop, 16—15
bosuninstall, 16-23, 16-25
bosserver, 17-23
bute, 20-9, 21-5
cat, example, 19-12
chgrp, 14-34
chmod, 14-16
chown, 14-34
cm checkfilesets, 19-20
cm flush, 19-19
cm flushfileset, 19-20
cm getcachesize, 19—-12
example, 19-13
cm getdevok, 19-17
cm getsetuid, 19-15
cm Isstores, 19-21
cm resetstores, 19-22
cm setcachesize, 19-13
cm setdevok, 19-18
cm setsetuid, 19-16
cm sysname, 13-27
cm whereis, 18—15
example, 18—15
create, 17-23
dfsbind, 17-23
dfsexport, 17-30, 17-33,
17-37, 18-37
dswd, 26-5
dsw_adm, 23-5, 261,
26-5, 26-11
addclient, 26-2,
26-3, 26-5,
268, 26-9,
2611
addfile, 26-3, 26-5,
26-6, 26-7,
26-8, 2611
delclient, 26—-11,
2613

delfile, 26—11, 26—12
examclient, 2611,
26-15
examfile, 26—11,
26—13
help, 26-16
modclient, 26—11,
2614, 26—15
modfile, 26-11,
26-12
elements, 12-29
fileset management
backup, 12-25
fileset, 12—24
fms, 20-10,20-13
fts addsite, 17-55
fts aggrinfo, 17-41, 18-18,
18-29
fts clone, 17-63, 18-24
fts clonesys, 17-63
fts create, 17-30, 17-41,
17-43
fts crfldbentry, 17-33
fts crmount, 17-30, 17-33,
17-41, 17-43, 17-63,
17-68, 18-22, 18-29
fts crserverentry, 17-20
fts delete, 18-33
fts delfldbentry, 18-35,
18-37
fts delmount, 17-71,
18-22, 18-33, 18-37
fts delserverentry, 17-23
fts dump, 18-28
fts edserverentry, 17-21
fts lock, 18—-40
fts Isaggr, 18—-17
fts Isfldb, 18-5, 18—15,
18-39

Index—11
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example, 18—7,
18-15
fts Isft, 18—11, 18—13
example, 18-11
fts Isheader, 18-7
example, 18-8, 18-9,
18-10
fts Ismount, 17-70
fts Isquota, 18-13, 18-21
example, 18-13,
18-21
fts Isreplicas, 17-59
fts Isserverentry, 17-21
fts move, 18-24
fts release, 17-57
fts rename, 18-22
fts restore, 18-29, 18-31
fts rmsite, 17-56
fts setquota, 17-42, 18-20
fts setrepinfo, 17-52,
17-54
fts statftserver, 17-23
fts statrepserver, 17-59
fts syncfldb, 18—-44
fts syncserv, 18—44
fts unlock, 18—40
fts unlockfldb, 18-40
fts update, 17-58
fts zap, 18-35, 18-36
fxd, 17-23
growaggr, 18-19
hostname, 13-29
Is, 14-16
newaggr, 17-2, 17-29
noauth option, 15-11
process
standard, 16—6
standard arguments,
16—4

standard options,
16-4
reboot, example, 16-29
reference pages, 12-32
salvage, 18-50
scout, 22—7
security, 12—-28
structure, 12-29
systcm management and
configuration
Basic OverSeer
Server, 12-27
Cache Manager,
12-26
telnet, 222
touch, 14-22, 14-31
comment, dlctab configuration file,
25-4
configuration, 23-2
client, 23-3
client operating system,
25-1
swap server, 23-5, 26—1
configuration change, swap server,
26-11
configuration issues
client and server, 13—-16
client machine, 13—-18
files, 13—-19
database synchronization,
13-36
DEFS distributed database
technology, 13-35
filesets, 13-20
machine roles, 13-2
server machine, 13—17
files, 13—17
configuration script, swap server,
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26-1,26-5
configuring
Directory System, 62
GDS, 6-2
continuation field, dlctab
configuration file, 25-5
Copy Subtree, 11-27
core files
deleting, 1620
removing, 16-20 -
Country Name, 9-6
Create
shadowing job, 10-35
shadows and shadowing job,
10-31
creating
administrative lists, 15-5
backup fileset, 17-60
DFS server principals,
17-18
dump set, 21-17
fileset families, 20—16
fileset family entries, 20-16,
20-18
filesets, 17-39
backup, 17-60,
17-63
diskless read/write,
17-43
read-only, 17-57,
17-58
read-only replicas,
17-45
read/write, 17-41
groups, 14-36
mount points, 17-64, 17-68
processes, 16—8
cron, 16-9
simple, 16-8

replicas, 17-57

RPC bindings, 17-17

server encryption keys,

15-20

server entries, 17-19, 17-20
Cron process

creating, 169

entry, example, 16-9

example, 17-62

parameters, 16—5

starting, 16-9

D

daemons
See also commands;
programs
bootpd, 23-3, 241, 24-3,
24-4,24-5,24-6,
24-7,24-8
dled, 25-2, 25-9, 25-10
dswd, 23-5, 26—1, 26-5
inetd, 24-3, 24-4, 24-6,
24-17,25-9
rped, 26-1
tftpd, 23-3, 24-1, 24-3,
24-4
DAP. See Directory Access
Protocol, DAP
data, administrative privileges,
13-8, 14-38
data access management, 13-30
introduction to, 12-3
data assignment, dlctab

Index-13
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configuration file, 25-2

data block, dlctab configuration
file, 25-5

data block name, dictab
configuration file, 25-5,
25-6

data block statement
dlctab configuration file,

25-2,25-3,25-6
subentry in DLC database,
25-3

subentry key, 25-3

DCE Directory Service, 12-19
examples, 12-19

DCE Distributed File Service,
introduction to, 12—1

DCE Distributed Time Service,
12-21

DCE Remote Procedure Call,
12-22

DCE Security Service,
components, 12~18

Deactivation of the trace system,
4-11

default cell of ACL, 14-20
changing, 14-20
determining, 14-20

default DSA, 2-11, 3-21,7-3

define statement, dictab
configuration file, 25-2,
25-4,25-8

Delete
AT Entry, 9-38
attributes, 8-67
OCT Entry, 9-34
SRT Entry, 9-28
Subtree, 11-36

deleting

aggregate from namespace,

17-37

Index—14

backup information, 21-18
core files, 16—20
dump levels, 20-27
fileset family entries, 20-21
Fileset Location Database,
entry, 18-35
filesets
DCELFS, 18-32,
18-33, 18-35,
18-36
Non-LFS, 18-37
non-LFS, 18-37
keys from keytab files,
15-19
mount points, 17-64, 17-71
partition from namespace,
17-37
principals from
administrative lists,
15-9
process binary files, 1620
processes, 16—14, 16-16
server encryption keys,
15-18, 15-19
server entries, 17-23
specific keys from keytab
files, 15-18
Tape Coordinator, 20-32
detaching
aggregate from namespace,
17-37
partition from namespace,
17-37
determining, default cell of ACL,
14-20
device file
changing status, 19—-18
checking status, 19—17
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determining status, 19—-17

device files, 23—-6

DFS. See Distributed File Service
advantages, 12—11
introduction to, 12—1

DFS authorization checking, 15-3
disabling, 15-10

DFS server principals, 17-18

dfsbind command, 17-23

dfsd process, 13-19, 19-2, 19-6

dfsexport command, 17-30,

17-33, 17-37
dfstab file, 17-30, 17-33, 18-37
directories

lete, 24—4, 25-9
permissions, 14—8
Directory, access control, 1-26
directory

access control list, 3—10,
3-17

ACL Object Entry
Worksheet, 3—15

ACL Schema Worksheet,
3-13

activation of GDS trace
system, 4—10

administering GDS using
input files, 4-19

alias entries, 1-10

Attribute Table, 1-47

attribute types, 1-3
mandatory, 1-44
optional, 1-44

client, 3—17

client/server, 3—17

client/server address, 3—-22

client/server model, 2—1

components, 2—2

default DSA, 3-21

defining a cell in GDS, 3-6

defining subclasses, 1-33

determining the number of
client/servers, 3—17

directory ID, 3—-17

displaying GDS status
information, 4-9

distinguished name, 1-8

distinguished names of
DSAs, 34

DUA Cache, 2-11

entries, 1-2

first-level DSA, 3-18

flushing, 19-19

GDS installation, 5-2

GDS installation and
configuration
prerequisites, 5—1

GDS log files, 5-4

GDS Object Administration,
4-11

GDS Schema
Administration, 4—13

GDS Shadow
Administration, 4—14

GDS Standard Schema,
1-33

GDS Subtree
Administration, 4—15

gdscacheadm, 4—1

gdsdirinfo, 5-6

gdsditadm, 4-1

gdsstep, 5-10

gdssysadm, 4-1

initial DSA, 3-18

interpreting GDS log files,
5-10

knowledge information,
1-17
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logging on to the DUA
cache, 7-6

managing objects in the
DUA cache, 7-6

Mask structure, 4-2

master copy of data, 1-17

master entry, 3—19

master knowledge, 1-17

modifying cache updates,
7-7

modifying the directory IDs,
3-5

modifying the GDS standard
schema, 3-5

monitoring GDS, 5-4

naming attributes, 1-35

NSAP address, 3-22

Object Class Table, 1-40

object class types
abstract, 1-44
alias, 1-44
auxiliary, 1-44
structural, 1-44

object identifiers, 1-7

overview of GDS
administration tools,
4-1

P-Selector, 3-22

remote GDS DSA, 3-25

remote non-GDS DSA, 3-25

replicated data, 1-17

restoring of saved GDS data
from diskette/tape,
4-7

S-Selector, 3-22

saving of local GDS data to
diskette/tape/file, 4—-6

Session Selector, 3—22

Shadow Administration,
1-17

shadow entry, 3—-19

shadow update, 3—19

shadow Update Worksheet,
3-19

shadowing, 1-17

starting GDS, 5-2

stopping GDS, 5-3

structure of the DIB, 1-3

Structure Rule Table, 1-34

switching on and off GDS
logging, 5-6

T-selector, 3—22

Transport Selector, 3—22

User input, 417

XDS API, 2-4

XDS API function calls, 7-8

Presentation Selector, 3—22

PSAP address, 3-22

registering with namespace
organizations, 3-3

Directory Access Protocol, 1-13
directory ID, 3—-17

directory IDs, modifying, 3—5
Directory Information Base,

relationship between schema, 1-8
schemas and the DIT, Directory Information Model, 1-2
1-33 Directory Information Tree
relative distinguished name, example of a distinguished
1-9 name, 1-8
Remote GDS and Non-GDS GDS Standard Schema,
DSA Worksheet, ' 1-33
3-25

Index—16
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relationship between
schemas and the DIT,
1-33
Directory Service Agent, DSA-
DUA relationship, 1-13
Directory System Agent, 2—8
administrative domain, 2—-9
default DSA, 2-8,2-11,
3-21
distinguished name, 3—4
first-level DSA, 2-8, 2—-10,
3-18
initial DSA, 2-8, 3-18
Directory System Protocol, 1-14
directory user agent cache, 1-29
cache update process, 1-29
shadow update process,
1-29
disabling, DFS authorization
checking, 15-10
diskless, creating filesets for,
17-43
diskless client host, 24-3
Diskless Configuration Server,
23-3
client subentry, 25-1, 25-3
diskless entry, 25-1, 25-3
DFS cache manager,
25-1
DFS server, 25-1
root file system, 25—1
swap server, 25—1
server, 23-3, 25-1
Display
AT, 9-36
Client Address, 8—82
Local and Defaul DSA,
8-80
Objects, 8—-60

OCT, 9-31
shadowing jobs, 1046
SRT, 9-25
Update Errors, 10-48
displaying directory system status
information, 4-9
distinguished name, 1-8, 3—4
example of distinguished
name, 1-8
Distinguished Name, 1-20
See also DN
Distributed File Service, 23~1
cache manager, 25—1
cache storage, 23—1, 23-3,
23-4
server, 25—1
DIT, 9-23
DLC. See Diskless Configuration
Server
Diskless Configuration
Server, 23-2
dlc server, 25-9
installation, 25-9
dlcc service port, 25-9
dlcd daemon, 25-2, 25-9
configuration update, 25-10
defaults, 25-9
dlcs service port, 25-9
dlctab configuration file, 25-2,
25-9, 25-10
comment, 25-4
continuation field, 25-5
data assignment, 25-2
data block, 25-5
data block name, 25-5,
25-6
data block statement, 25-2,
25-3,25-6
define statement, 25-2,
25-4,25-8
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example, 25-3
field, 25—4
field length limit, 25-7
field separator, 25—4
include statement, 25-2,
25-8
subentry key, 25-5
syntax summary, 25-6
type block, 25—4
type block name, 25-4,
25-5,25-6
type block statement, 25-2,
25-3,25-6
type definition, 25-2
variable assignment, 25-5,
25-7
variable name, 25—4, 25-5,
25-7
variable number, 25—4,
25-7
variable type, 25-4, 25-7
DN, 1-20, 94
documentation references, 23—7
drivers, swap, 23—4, 23-5
DSA. See Directory Service Agent,
DSA
DSA-Type, 3-21
DSP. See Directory System
Protocol, DSP
dswd command, 26-5
-numthreads parameter,
26-5
dswd daemon, 23-5, 26—1, 26-5
dsw_adm addclient command,
26-5,26-8, 2611
-client parameter, 26—8
-file parameter, 26-3, 26-9
-help parameter, 26—16
-init parameter, 262, 263,
26-8

Index-18

-max parameter, 26—2, 26—8
-server parameter, 26—8
dsw_adm addfile command, 26-5,
26-6, 2611
-file parameter, 26-3, 26-6,
26-7
-help parameter, 26—16
-priority parameter, 26—8
-server parameter, 26—6,
26-7
-size parameter, 26-3, 26—6,
267
dsw_adm command, 23-5, 261,
26-5,26—11
dsw_adm delclient command,
2611
-client parameter, 26—13
-help parameter, 26—16
-server parameter, 26—13
dsw_adm delfile command, 26—11
-file parameter, 26—12
-help parameter, 26-16
-server parameter, 26—12
dsw_adm examclient command,
26—-11
-help parameter, 26—16
-server parameter, 26—15
dsw_adm examfile command,
26—-11
-help parameter, 26-16
-server parameter, 26—13
dsw_adm help command, 26-16
-help parameter, 26—16
dsw_adm modclient command,
26—-11
-client parameter, 26—14,
26-15
-file parameter, 26—15
-help parameter, 26—16
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-max parameter, 26—14
-server parameter, 26—14,
26-15

dsw_adm modfile command,

2611

-file parameter, 26—12
-help parameter, 26—-16
-priority parameter, 26—12
-server parameter, 26—12

DUA. See Directory User Agent,

DUA
cache, 83

DUA cache, 2—11. See directory

user agent cache, DUA

cache

adding a client address to,
7-17

adding objects to, 7—7

default DSA, 2—-11

default/local DSA, 2—-11

deleting a default DSA
from, 7-7

displaying a client address,
7-7

displaying objects in, 7-7

displaying the default DSA,
7-7

displaying the local DSA,
7-17

local DSA, 2-11

logging on to, 7-6

managing information using
XDS API function
calls, 7-8

managing objects in, 7-6

modifying updates, 7—7

PSAP address, 2—11

removing objects from, 7-7
dump
canceling, 21-29
example, 21-2
full, 20-2
history, displaying, 21-13
incremental, 20-2
dump hierarchy, 20-4
defining, 20-22
example, 20-26
examples, 20-25
examples, 20-25
listing entries, 21-11
dump level, 20-4
defining, 20-27
deleting, 20-27
expiration date, changing,
20-27
full, 20-22
incremental, 20-22
parent, 20-22
removing, 20-27
dump set, 20-2
creating, 21-17
dumping, filesets, 18-25, 18-28
full, 18-25
incremental, 18-25
dynamic allocation, 26—3
dynamic client, 26-3

E

editing, server entries, 17-21
encryption keys, 15-13
end-of-file mark size, 20—10,
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20-13,20-31,20-32

entries, 1-2
EOF mark size, 20-10, 20-13,

20-31,20-32

examples

ACL, 14-10, 14-14, 14-24,
14-27
aggregate, LFS, 17-30
backup, 21-2
cache location, changing,
19-10
commands
abbreviating, 12-30
apropos, 12-32
bak ftinfo, 21—-13
bak Isdumps, 21-11
bak Ishosts, 21-13
bak scantape, 21-14
bak verifydb, 21-10
bos getrestart,
16-27
cat, 19-12
cm getcachesize,
19-13
cm whereis, 18—-15
fts Isfldb, 18-7,
18-15
fts Isft, 18—11
fts Isheader, 18-9
fts Isheader (with
-fast option),
18-8
fts Isheader (with
-long option),
18-10
fts Isquota, 18—-13,
18-21
reboot, 16—29
cron process entry, 16-9

DCE Directory Service,
12-19

disk cache, configuring,
19-7

dump, 21-2

files
Cachelnfo, 19-5,

19-14

TapeConiig, 20-13

filesets, 13-23

memory cache, configuring,
19-9

mount points, 13-23

non-LFS partition, entry,
17-33

processes
cron, 17-62
simple, 16-9

scout, 22—8
attention threshold,

22-4

server machine, rebooting,

16-29

exporting

DCE LFS aggregates, 17-30
non-LFS partitions, 17-33
overview, 17-15
prerequisites
cell, 17-16
processes, 17-16

exporting prerequisites

DEFS server principals,
17-18

RPC bindings, 17-17

server entries, 17-19
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Fax Number, 9-6
field, dlctab configuration file,

25-4

field length limit, dlctab

configuration file, 25-7

field separator, dlctab

configuration file, 254

File Exporter

administrative privileges,
13-8, 14-38
introduction to, 122
monitoring, 22—1
token management, 13-32
token revocation, 13-32
token state recovery, 13-34
tokens, 12-3, 13-30

file server, 232
File Server machine

administrative privileges,
13-8, 14-38

basename, 222

DEFES server principals,

17-18
Private, 13-13
processes

bosserver, 13~7
File Exporter, 13-7
ftserver, 13-7
RPC bindings, 17-17
server entries, 17-19
creating, 17-20
deleting, 17-23
editing, 17-21
listing, 17-21

file system, 23-2, 23-3

metadata, 18-45
non-LFS, exporting, 17-33

files

restoring information, 21-21
structure
recovering, 18-50
salvaging, 18-50
verifying, 18-50

binary, 13-5, 16-20
deleting, 1620
installing, 16-20
removing, 16-20
replacing, 1620

boot, 23-3

bootptab, 24-1, 24-3, 24-5,
24-6,24-8

BosConfig, 16—16, 17-62
process entries, 16~2

Cache Manager, 19-3

Cachelnfo, 19-3
example, 19-5
examples, 19-14

Cacheltems, 19-3

core
deleting, 16-20
removing, 16-20

device, 23-6

dfstab, 17-30, 17-33,
18-37

dlctab, 25-2,25-9, 25-10

FilesetItems, 19-3

flushing, 19-19

FMSLog, 20-10

hosts, 247

inetd.conf, 241, 24-3,
24-4,24-6,24-17,
25-9

local disk, 13—19

log, examining, 16-7

machine-speci fic, 23—6

NoAuth, 15-10, 15-20
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fileset

Index—22

operating system, 23-3

passwd, 24-1, 24-3,24-4

permissions, 14-8

services, 24—1, 24-3,24-4,
24-6,24~-7,25-9

TapeConfig, 20-13, 20-31
example, 20-13

TE, 20-9,21-5

TL, 20-9, 21-5

Vn, 19-3

and aggregates, 17-2
arguments, standard, 17-13,
18-3
backing up, 21-15, 21-17
using tapes, 21-16
backup
creating, 17-60,
17-63
mounting, 17-63
options, 17-61
overview, 17-60
binary, setting up, 13-23
clone, 17-5, 17-60
configuration, setting up,
13-23
creating, 17-39
diskless read/write,
17-43
DCE LFS
backup, 17-5
exporting, 17-4
illustration, 17-2,
17-5
maintaining
consistency,
18—45
moving, 18-23
read-only, 17-5

read/write, 17-5
replicating, 17-12
replication, 17-12
types, 17-5
using locally, 17-37
verifying
consistency,
18-45
definition of, 12—-6, 17-1
deleting
DCE LFS, 18-32,
18-33, 18-35,
18-36
Non-LFS, 18-37
non-LFS, 18-37
deleting backup
information, 21-18
dump history, displaying,
21-13
dumping, 18-25, 18-28
full, 18-25
incremental, 18-25
fileset information, listing,
185
FLDB, entry information,
17-9
FLDB entry, removing,
18-35
flushing, 19-20
header, 18—2
examining, 18-10
information, 17-10
listing information,
18-7
synchronizing FLDB,
18—44
ID number, listing, 18—13
ID numbers, 17-8
identification, 17-7
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information
listing, 18—11
synchronizing, 18—41
locations
listing, 18—15
tracking, 17-9
management, 18—1
mount point, 12-6
mount points, 17-64
creating, 17-64,
17-68
deleting, 17—-64,
17-71, 18-32,
18-37
listing, 17-64, 17-70
removing, 17-64,
17-71, 18-32,
18-37
types, 17-66
mounting, 17-13
names, 17-7
listing, 18—13
naming, 13-21
non-LFS
exporting, 174
illustration, 17-2
options, standard, 17-13,
18-3
overview, 17-2
quota
listing, 1821
resetting, 17-39
setting, 18-20
read-only
creating with release
replication,
17-57
creating with
scheduled
replication,
17-58

read-only replicas, creating,
17-45

read/write
creating, 17-41
mounting, 17-41
moving, 18-24

removing
DCE LFS, 18-32,
18-33, 18-35,
18-36

Non-LFS, 18-37
non-LFS, 18-37
renaming, 18-22
replicating, 13-26
replication, 18-2
adding sites, 17-55
changing parameters,
17-54
changing types,
17-54
criteria, 17-45
parameters, 17—48
prerequisites, 17-47
release, 17-45
removing sites,
17-56
scheduled, 17-45
setting parameters,
17-52
setting types, 17-52
sites, 17-55
types, 1745
restoring, 18-25, 18-31,
21-23
restoring and mounting,
18-29
root.dfs, 13-20
terminology, 182

types
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backup, 18-2
read-only, 18-2
read/write, 18-2
unstored, listing, 19-21
user, setting up, 13-24
version, 18-25
number, 18-25
Fileset Database machine,
processes, ftserver, 13—10
fileset family, 20-4
adding to Backup Database,
20-20
creating, 20-16
deleting from Backup
Database, 20-21
entries, 20-4
adding, 20-20
creating, 20-16,
20-18
deleting, 20-21
listing, 21-11
removing, 20-21
entry arguments, table,
20-18
listing, 21-11
removing from Backup
Database, 20-21
Fileset Items file, 19-3
Fileset Location Database, 17-9
entries, removing, 18-35
entry
deleting, 18-35
determining if
locked, 18-39
examining, 18—-10
information, 17-9,
18-2
locking, 18-39,
18-40
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removing, 18-35
unlocking, 18-39,
18-40
unlocking multiple,
18-40
information, listing, 18-5
synchronizing fileset
headers, 18-44
Fileset Location Server, 17-9,
18-2
filesets, mount points, example,
13-23
filespace, root.dfs fileset, 13-20
Filters, 1-20
first-level DSA, 2-10, 3-18
first-level object, 6-10
FLDB, 17-9
server entries
creating, 17-20
deleting, 17-23
editing, 17-21
listing, 17-21
fms command, 20-10, 20-13
FMSLog file, 20-10
fsck program, comparison to
Salvager, 18—-47
fts addsite command, 17-55
fts aggrinfo command, 17-41,
18-18, 18-29
fts clone command, 17-63, 18-24
fts clonesys command, 17-63
fts create command, 17-30,
17-41, 17-43
fts crfldbentry command, 17-33
fts crmount, 18-29
fts crmount command, 17-30,
17-33,17-41, 1743,
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17-63, 17-68, 18-22

fts crserverentry command,
17-20

fts delete command, 18-33

fts delfildbentry command, 18-35,
18-37

fts delmount command, 17-71,
18-22, 18-33, 18-37

fts delserverentry command,
17-23

fts dfsexport command, 18-37

fts dump command, 18-28

fts edserverentry command,
17-21

fts lock command, 18—40

fts Isaggr command, 18-17

fts Isfldb, 18-15

fts Isfld command, 18-5, 18-39
example, 18-7, 18-15

fts Isft command, 18—11, 18-13
example, 18-11

fts Isheader command, 18-7
example, 18-8, 18-9, 18-10

fts Ismount command, 17-70

fts Isquota command, 18-13,
18-21
example, 18-13, 18-21

fts Isreplicas command, 17-59

fts Isserverentry command, 17-21

fts move command, 18-24

fts release command, 17-57

fts rename command, 18—22

fts restore command, 18-29,
18-31

fts rmsite command, 17-56

fts setquota command, 1742,
18-20

fts setrepinfo command, 17-52,
17-54

fts statftserver command, 17-23

fts statrepserver command, 17-59

fts syncfldb command, 18-44

fts syncserv command, 18—44

fts unlock command, 18—40

fts unlockfldb command, 18—40

fts update command, 17-58

fts zap command, 18-35, 18-36

fxd command, 17-23

G

gateway server, 23—-1, 24-1, 24-6
installation, 24—6
GDS
monitor, 5—4
stop, 53
GDS input files, 4-19
GDS Standard Schema, 1-33
Attribute Table, 1-47
GDS standard schema, modifying,
3-5
GDS Standard Schema
naming attributes, 1-35
Object Class Table, 1-40
Structure Rule Table, 1-34
structured object classes,
1-35
gdsdirinfo, 5-6
C-Stub, 5-6
Dir-User, 5-6
DSA, 5-6
DUA-cache, 5-6
IPCID, 5-6
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monitor, 5-6
PID, 5-6
PROCTYPE, 5-6
S-Stub, 5-6
STATE, 5-6

gdsditadm, 2-2
Global Directory Service
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access control, 1-26

access control list, 3—10,
3-17

Access Control List, 1-27

ACL Object Entry
Worksheet, 3—15

ACL Schema Worksheet,
3-13

ACLs, 1-27

activation of trace system,
4-10

administering using input
files, 4—-19

administrative domain, 2—9

as a distributed service,
1-12

chaining, 1-15

client, 3-17

client/server, 3—17

client/server address, 3—22

client/server model, 2—1

components, 2—2

configuration prerequisites,
5-1

default DSA, 2-8, 2-11,
3-21,7-3

defining a cell in GDS, 3—6

determining the number of
client/servers, 3—17

Directory Access Protocol,
1-13

directory ID, 3-17

Directory System Protocol,
1-14

directory user agent cache,
1-29

displaying status
information, 4-9

distinguished names of
DSAs, 34

DSA-DUA relationship,
1-13

DUA Cache, 2-11

first-level DSA, 2-8, 2-10,
3-18

gdscacheadm, 4-1

gdsdirinfo, 5-6

gdsditadm, 4—1

gdsstep, 5-10

gdssysadm, 41

initial DSA, 2-8, 3-18

installation, 5-2

installation prerequisites,
5-1

interpreting log files, 5-10

log files, 5-4

logging on to the DUA
cache, 7-6

logging onto a DSA, 7-2

logging onto the DUA
cache, 7-2

managing objects in the
DUA cache, 7-6

Mask structure, 42

master entry, 3—19

modifying cache updates,
7-7

modifying directory IDs,
3-5

modifying the GDS standard
schema, 3-5
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monitoring GDS, 5-4

NSAP address, 2—6, 3—22

Object Administration, 4—11

overview of administration
tools, 4-1

P-Selector, 3-22

Presentation Selector, 3—-22

PSAP address, 2—6, 3-22

referral, 1-14

registering with namespace
organizations, 3—3

remote administration, 1-30

Remote GDS and Non-GDS
DSA Worksheet,
3-25

remote GDS DSA, 3-25

remote non-GDS DSA, 3-25

restoring of saved data from
diskette/tape, 4—7

S-Selector, 3-22

saving of local data to
diskette/tape/file, 4-6

Schema Administration,
4-13

schema information, 1-31

Session Selector, 322

setting ACLs for the
schema, 3—-17

Shadow Administration,
4-14

shadow entry, 3-19

shadow update, 3—-19

Shadow Update Worksheet,
3-19

starting, 5—2

stopping, 5—3

Subtree Administration,
4-15

switching on and off
logging, 5-6

T-selector, 3—22
Transport Selector, 3—-22
tree processing, 1-31
User input, 4—-17
XDS APL, 2-4
XDS API function calls, 7-8

Group, 1-21

groups
ACLs, 14-36
administrative lists, 14-36
creating, 14-36
maintaining, 14-36
project list, 14-36
using, 14-35

growaggr command, 18—19

gw (gateway) tag, 24—8

H

help
command suites, reference
pages, 12-32
commands
listing, 12—-32
reference pages,
12-32
syntax, 12-32
options, 12-32
hostname command, 13-29
hosts file, 24—7
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I

identifying, filesets, 17-7
illustrations
ACL inheritance, 14-23
filesets
DCELFS, 17-2,
17-5
non-LFS, 17-2
include statement, dlctab
configuration file, 25-2,
25-8
Index priority, 9-4
inetd daemon, 24-3, 24—4, 24-6,
24-7,25-9
inetd.conf file, 24—1, 24-3, 244,
24-6,24-7,25-9
initial DSA, 2-9, 3—18
initialization, 23-2
swap server, 26—1
initializing, aggregate, DCE LFS,
17-28
initializing GDS, 6-2, 66, 6-7
rules, for, 67
installing, process binary files,
16-20
Integer, 9—4
interactive interface, 20-11, 21-6
interactive mode, 20-11,21-6
canceling operations, 21-31
displaying operations,
21-30
entering, 20-12, 21-7
leaving, 20-12, 21-7
InterProcess Communication, 2—3
See also IPC
IP address
boot server, 23-3
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client, 23-3

IPC, 2-3
See also InterProcess
Communication

J

job ID number, 21-29

K

KB, defined, 267
keytab files, 15—1
encryption key emergencies,
15-20
encryption keys, 15-13
key version numbers, 15—13
keys
adding, 15-16
deleting, 15-19
deleting specific,
15-18
listing, 15—-16
removing, 15-19
removing specific,
15-18
maintaining, 15-13
server encryption keys,
15-13
using, 15-13
knowledge information, 1-17
modeling, 1-23
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L

listing

ACLs, 14-13

aggregate
disk space, 18—17
information, 18—16
names, 18-16

backup information, 21-10,
21-12

cache size, 19-11, 19-12

commands, 12-32

default cell of ACL, 14-20

entries in dump hierarchy,
21-11

fileset, header information,
18-7

fileset families, 21-11

fileset family entries, 21-11

fileset ID number, 18-13

fileset information, 18-5,
18-11

fileset locations, 18—15

fileset names, 18—13

fileset quota, 18-21

FLDB information, 18-5
options, 18-5

keys in keytab file, 15-16

machine roles, 16—-12

mount points, 17-64, 17-70

partition
disk space, 18—-17
information, 18-16
names, 18-16

principals in administrative
lists, 157

process machine
information, 16—10

process restart time settings,
16-27

process status, 16—10
server encryption keys,
15-16
server entries, 17-21
Tape Coordinator IDs,
21-13
Load Schema, 9-24
Local File System (DCE),
introduction to, 12—6
local storage, 231
log file, examining, 16-7
logging on to the DUA cache, 7-6
logging onto a DSA, 7-2
logging onto the DUA cache, 7-2
Is command, 14-16

M

machine roles

Backup Database, 13—11

Binary Distribution, 13-5,
16-12

client, 13-18

client machine, 13-12, 19-1
exporting data, 13-13

File Server, 13—7
Private, 13-13

Fileset Database, 13—10

listing, 16—-12

Private File Server, 13—-13

server, 13-17

summary, 13-14

System Control, 134,
16-12
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machine-specific files, 23-6
macros
@host, 23-6
@sys, 236
operating system, 23—6
maintaining
administrative lists, 15-5
groups, 14-36
server encryption kcys,
15-13
managing objects in the DUA
cache, 7-6
mandatory attributes, 1-46
mandatory shadow, 1-24
Mask 10: SRT Mask, 9-14
Mask 11: OCT Mask, 9-16
Mask 12: AT Mask, 9-18
Mask 13: Shadow Operations,
10-9
Mask 14a: Shadowing Job (Job
State), 10-9
Mask 14b: Shadowing Job
(Selection of Update
Frequency), 10-11
Mask 14c: Update Times if the
Frequency is HIGH, 10-13
Mask 14d: Update Times if the
_Frequency is MEDIUM,
10-15
Mask 14e: Update Times if the
Frequency is LOW, 10-17
Mask 14f: Update Times if the
Frequency is LOW, 10-19
Mask 14i: Display an Active
Shadowing Job with LOW

Index-30

Frequency, 10-24

Mask 14;j: Display an Inactive
Shadowing Job, 10-26

Mask 15: Error Mask, 10-27

Mask 16: Subtree Operations,
11-13

Mask 17a: Additional Parameters
(Partl), 11-14

Mask 17b: Additional Parameters
2),11-15

Mask 18: Object List, 8-52

Mask 1: User Identification, 7—1

Mask 20: Object List, 11-16

Mask 21: CDS-Cell, 8-18

Mask 27: Attribute with MHS O/R
Address Syntax, 8—28

Mask 28: Attribute with MHS O/R
Address Syntax
(Mnemonic), 8-30

Mask 29: Attribute with MHS O/R
Address Syntax (Numeric),
8-33

Mask 2: DSA Identification, 7-3,
10-3,11-6

Mask 30: Attribute with MHS O/R
Address Syntax (Structured
P), 8-35

Mask 31: Attribute with MHS O/R
Address Syntax
(Unstructured), 8—39

Mask 32: Attribute with MHS O/R
Address Syntax (Terminal),
8—41

Mask 33: Attribute with MHS DL
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Submit Permission Syntax,
8—44

Mask 34: Attribute with MHS O/R
Name Syntax or MHS DL
Submit, 8-46

Mask 35: Attribute with MHS DL
Submit Permission Syntax,
8-48

Mask 3: Administration Functions,
7-5

Mask 4: Object Operations, 8-2

Mask 4a: Special DSAs, 8—4

Mask 5: Structure Rule, 8-4, 10-5,
11-7

Mask 6: Object Name, 8—6, 10-7,
11-9

Mask 6a: Access Rights, 8-9

Mask 6b: Authorization for Object
Access, 8-9

Mask 6c: Auxiliary Object Class
List, 8—11

Mask 6d: Attribute List, 8—13

Mask 7: Attributes, 814

Mask 7a: Presentation-Address,
8-17

Mask 8: Attribute (Modify), 8—49,
11-11

Mask 9: Schema Operations, 9-8

Mask 9a: Structure Rule List Mask,
9-10

Mask 9b: Object Class List Mask,
9-11

Mask Structure, 4-2

Master
information, 1-22
Knowledge, 1-22

master entry, 3—19

MB, defined, 267
metadata, 18—45
MHS DL Submit Permission
syntax, 9-6
MHS O/R Address syntax, 9-6
MHS O/R Name syntax, 9—6
MHS Preferred Delivery Method
syntax, 9-6
Modify
AT Entry, 9-40
attribute, 8—70
OCT Entry, 9-35
Public, 1-27,3-10
RDN, 8-77
Sensitive, 1-27, 3—10
SRT entry, 9-29
Standard, 1-27, 3—10
Subtree, 11-43
modifying updates to the cache,
7-7
monitoring, File Exporters, 22—1
Monitoring GDS, 5-4
monitoring window, 205
mount points, 12—6, 17-64
creating, 17-64, 17-68
deleting, 17-64, 17-71
fileset type, 17-66
filesets, example, 13-23
listing, 17-64, 17-70
location type, 17-67
removing, 17-64, 17-71
type, 17-66
types, 17-66
Move Subtree, 11-31
moving, filesets, DCE LFS, 18-23
multicasting, 1-14, 1-17
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N

namespace organizations, 3—3

naming attributes, 1-35

newaggr command, 17-2, 17-29

NoAuth file, 15-10, 15-20

noauth option, 15-11

nobody identity, 14—6

non-LFS partition, entry, example,
17-33

NSAP address, 2—-6, 3-22

numeric string, 9-4

O

Object, Identifier, 9—4
Object Administration, functions,
4-11
Object Class Table, 1-40
abstract classes, 1-44
acronyms of super class,
1-41
alias classes, 1-44
auxiliary classes, 1-44
class inheritance, 1-42
mandatory attributes, 1-44,
1-46
optional attributes, 1-44,
1-46
partial representation of the
OCT, 141
structural classes, 1-44
object classes
abstract, 1-44
alias, 1-44
auxiliary, 1-44
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structural, 1-44
object identifier
directory, 1-7
Object Class Table, 1-43
OCT, 7-5,9-2,B-1
See also Object Class Table.
See Object Class Table,
OCT
Open Systems Intcrconnection,
2—4 See also OS]
operating system
client host, 23-2
configuration, 23-3
file, 23-3
macros, 23—6
optional attributes, 1-46
0SI, 24
See also Open Systems
Interconnection
OSI Session Service, 2—5
0SS, 2-5
overview of the X.500 Directory
Service, 1-1

P

P-Selector, 2—-6, 3-22
paging. See swapping
partition
deleting from namespace,
17-37
detaching from namespace,
17-37
disk space, listing, 18—17
exporting
machine
prerequisites,
17-16



Index

overview, 17-15
information, listing, 18-16
names, listing, 18—16
non-LFS, exporting, 17-33
removing from namespace,
17-37
partitions, exporting, 17-33
passwd file, 24—1, 24-3, 244
Password syntax, 9—6
permission, setuid, checking,
19-15
permissions, 14—8
accruing, 14-11
masking, 14-5
nobody identity, 14—6
setgid, 19-14
changing, 19-16
checking, 19-15
determining, 19-14
setuid, 19-14
changing, 19-16
determining, 19-14
unauthenticated users, 14-6
Phonetic matching, 9—-4
Postal Address, 9—6
Preferred Delivery Method, 9-6
Presentation Selector, 3-22
principals
adding to administrative
lists, 15—7
deleting from administrative
lists, 15-9
listing in administrative
lists, 15-7
removing from
administrative lists,
15-9

Printable String, 9-4
priority, swap space, 26—8
Private File Server machine, 13—-13
privilege
administrative, determining,
16-7
Backup System, 20—6
privileges
File Exporter, 13—8, 14-38
root, 13-8, 14-38
process entry, BosConfig file, 162
processes
Backup System, overview,
21-2
bakserver, 20—2
Basic OverSeer Server,
restart times, 1625
binary files
deleting, 16-20
installing, 16—20
removing, 16-20
replacing, 1620
bosserver, 13-2
Cache Manager, 19-2
commands
standard, 16—6
standard arguments,
16—4
standard options,
16-4
controlling, 16—1
core files
deleting, 16-20
removing, 16-20
creating, 168
cron, 16-2
creating, 16-9
example, 16-9,
17-62
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parameters, 16-5
starting, 16-9
deleting, 16—-14, 16-16
DFS authorization checking,
15-3
disabling, 15-10
dfsd, 13-19, 19-2, 19-6
File Exporter, 12—2
machine information,
listing, 16—10
monitoring, 16—1
operations, standard, 16—6
recommended names, 16—4
removing, 1614, 16—-16
Replication Server, 17-45
repserver, 13—7
restart times
listing current
settings,
16-27
setting, 16-25, 16-27
restart times (new binary),
setting, 1628
restarting, 16—19
server machine, checking,
16-10
simple, 16-2
creating, 16—8
example, 16-9
starting, 16—8
starting, 168, 16—17
all stopped, 16—18
changing status flag,
16-17
temporarily stopped,
16-18
status, listing, 16—10
stopping, 16—14
changing status flag,
16-15

temporarily, 16—-15
stopping and immediately
restarting, 1619
upclient, 164
upserver, 16—4
programs
See also commands;
daemons
client, 23-3, 24-3
scout, 12-27
project lists, 14-36
protection of new objects
ACLs inherited for foreign
creation, 14-26
ACLs inherited for local
creation, 14-22
initial mode bits, 14-31
PSAP, Address, 8-17, 9—-6, D—1
PSAP address, 3—22
PSAP Address, NSAP address, 2-6
PSAP address, Service Access
Points, 2—-6
P-Selector, 2—6
S-Selector, 2—-6
T-Selector, 2—6

R

RDN. See relative distinguished
name, RDN
Read
Sensitive, 1-27, 3—-10
Standard, 1-27, 3-10
read-only fileset, 17-5, 18-2
read/write fileset, 17-5, 182
creating, 17-41
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mounting, 1741
moving, 18-24
Recursive listing, 1-21
reference pages
command suites, 12-32
commands, 12-32
references, documentation, 23-7
referral, 1-14
relative distinguished name, 1-9
relationship to AVA, 1-9
remote boot server, 23—2
remote file server, 232
remote file system, 23—-2
client host, 25-1, 25-2
Remote GDS and Non-GDS DSA
Worksheet, 3—-25
Remote Operation Service, 2—-5
See also ROS
Remote Procedure Call, 26—1
Remote server, 2—-2
remote swap server, 23-2, 23-3,
26-1
Remove
object, 858
shadowing job, 10—40
shadows and shadowing job,
10-38, 10-40, 10-47
update errors, 10-50
removing
aggregate from namespace,
17-37
dump levels, 20-27
fileset family entries, 20-21
Fileset Location Database,
entry, 18-35
filesets
DCELFS, 18-32,
18-33, 18-35,
18-36

Non-LFS, 18-37
non-LFS, 18-37
keys from keytab file, 15-19
mount points, 17-64, 17-71
partition from namespace,
17-37
principals from
administrative lists,
15-9
process binary files, 1620
process core files, 16—20
processes, 16—14, 16—-16
server encryption keys,
15-18,15-19
specific keys from keytab
files, 15~18
Tape Coordinator, 20-32
replacing, process binary files,
1620
replica, creating, 17-57
replication
criteria, 17-45
filesets
DCELFS, 17-12
introduction to, 12—8
parameters, 17-48
changing, 17-54
DefaultSite Age,
17-48
FailAge, 17-48
MaxAge, 1748
MaxSiteAge, 1748
MinRepDelay, 17-48
ReclaimWait, 17-48
setting, 17-52
prerequisites, 17—47
release, 12—-8, 17-45, 17-57
parameters, 1748
requesting an update, 1758
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scheduled, 12-8, 17-45
creating read-only
fileset, 17-58
parameters, 17-48
sites, 17-45, 17-55
adding, 17-55
removing, 17-56
types, 17-45
changing, 17-54
release, 17-45
scheduled, 17-45
setting, 17-52
Replication Server, 13-7
processes, 17—45
repserver process, 13—7
restore
canceling, 21-29
date-specific, 20-2, 21-21
full, 12-9,20-2, 21-21
incremental, 12-9
restoring
aggregates, 21-24
Backup Database, 21-26
file system information,
21-21
files system data, 21-20
filesets, 18—25, 18-31,
21-23
Restoring of saved data from
diskette/tape/file, 4—7
root, administrative privileges,
13-8, 14-38
root file system, 23-2, 23-3,23-4
client host, 25-1,25-2
root.dfs fileset, 13-20
ROS, 2-5
See also Remote Operation
Service
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RPC. See Remote Procedure Call
RPC bindings, 17-17
rpcd daemon, 26-1

S

S-Selector, 2—6, 3-22
S-stub, 2-2
salvage command, 18-50
Salvager, 18-45
comparison to fsck program,
18-47
overview, 18—45
using, 18—48
Save Subtree, 11-18
Saving of local data to
diskette/tape/file, 4—6
schema
ACL Object Entry
Worksheet, 3—15
ACL Schema Worksheet,
3-13
modifying the GDS
standard, 3-5
setting ACLs, 3-17
Schema Administration, functions,
4-13
scout, introduction to, 12—-10
scout
attention thresholds, 221
examples, 22—4
setting, 22—4
statistic/threshold
pair values,
224
binary file, 22-2
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examples, 22—8
features, 221
monitoring screen
banner line, 22—-3
message/probe line,
22-4
statistics display
region, 22-3
overview, 22-2
starting, 22-7
stopping, 228
using, 22—7
window, resizing, 22-2
scout command, 22—7
script
sample swap server
configuration, 2610
swap server configuration,
26—1
Search Guide syntax, 9-6
security, in diskless booting, 24-9
server encryption keys, 15-13
adding, 15-16
creating, 15-20
deleting, 15-18, 15-19
emergencies, 15-20
listing, 15-16
maintaining, 1513
removing, 15-18, 15-19
server entries, 17-19
creating, 17-19, 17-20
deleting, 17-23
editing, 17-21
listing, 17-21
server location, 232
server machine
Backup Database, 12-2
Binary Distribution, 12-2
File Server, 12-2

files, 13—-17

Fileset Database, 12—2

introduction to, 122

processes, checking, 16—10

rebooting, 16-28
example, 1629
from local console,

16-29

remotely, 16-29

System Control, 12-2

server machines

DFS server principals,
17-18

RPC bindings, 17-17

Servers

boot, 23-2, 23-3, 241,
24-2,24-3

Diskless Configuration
Server, 23-2, 23-3

dlc, 25-9

file, 23-2

gateway, 23-1, 24—1,24-6

remote file system, 25-1,
25-2

root file system, 25—1, 25-2

swap, 23-2, 23-3, 23-5,
26-1

Service Access Points, 2—6

P-Selector, 2-6
S-Selector, 2-6
T-Selector, 2-6

service ports

bootpc, 24-4,24-7
bootps, 24-4,24-7
dlcc, 25-9
dlcs, 25-9
tftp, 24-4

services file, 24—1, 24-3, 24—4,
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24-6,24-7,25-9
Session Selector, 3-22
setgid permission, 19-14
setting
ACLs, 14-13
attention thresholds, 22—4
cache size, 19—-11
fileset quota, 1820
process restart times, 16—25,
16-27
process restart times (new
binary), 1628
setuid permission, 19-14
Shadow, update process, 2—3
Shadow Administration, 1-17
functions, 4—14
shadow entry, 3—19
shadow update, 3—-19
shadow update process, 1-29
Shadow Update Worksheet, 3—19
simple process
creating, 16-8
entry, example, 16-9
starting, 16—8
SRT, 8-4,9-2,9-8, 9-39, A—1.
See Structure Rule Table,
SRT
starting
processes, 16-8, 16—17
all stopped, 16—18
changing status flag,
16-17
cron, 16-9
simple, 16-8
temporarily stopped,
16-18
scout, 227
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Tape Coordinator, 20-9,
21-5
static allocation, 26—3
static client, 263
stopping
processes, 16—14
changing status flag,
16-15
temporarily, 16—15
scout, 22—8
Tape Coordinator, 20-10,
21-6
Stopping GDS, 5-3
storage
cache, 23—-1
local, 23-1
Store Schema, 9-23
structural classes, 1-44
Structure Rule Table, 1-34,9-2
naming attributes, 1--35
structured object classes,
1-35
structured object classes, 1-35
subentry key, dlctab configuration
file, 25-5
Subtree Administration, functions,
4-15
swap client
adding file to permitted list,
26-15
examining configuration,
26-15
help, 26-16
increasing maximum
allocation, 26—14
moving to another server,
26-16
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removing, 26—13
swap driver, 23—4, 23-5
swap file
changing priority, 26—12
examining allocation, 26—13
examining configuration,
26-13
help, 26-16
removing, 26—12
swap requests, 23-5
initialization, 23-5
termination, 23-5
swap requirements, vendor
documentation, 26—2
swap server, 23-2, 23-3, 23-5,
25-1,26-1
changing configuration,
26-11
configuration, 23-5, 26-1
configuration script, 26—1,
26-5
device files, 263
file system files, 26-3
help, 26-16
initialization, 26—1
ordinary files, 26—3
sample configuration script,
26-10
space selection, 26—3
swap space, 23-5
allocation, 23-5
dynamic, 23-5, 26-3
physical, 23-6
static, 23-5, 263
client crash, 23-5
controlling access, 26—8
data transfers, 23-5
file use priority, 26—8
mapping, 23-5

reserving file for client,
26-8
restricting client to file,
26-9
swapping, 23-2, 23-4
techniques, 23-4
to devices, 23-4
to files, 23—4
synchronizing, filesets, 18—41
non-LFS, 18-43
Syntax, 9—4
syntax summary, dictab
configuration file, 25-6
system administration
fileset management,
introduction to,
12-23
fileset management
commands
backup, 12-25
fileset, 1224
security commands and
tools, 12-28
security issues, introduction
to, 12-23
system management and
configuration
introduction to,
12-23
scout program,
12-27
system management and
configuration
commands
Basic OverSeer
Server, 12-27
Cache Manager,
12-26
System Control machine, processes
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bosserver, 13—4
upserver, 13-4

T

T-selector, 3—22
T-Selector, 2—6
tables
commands, bak restoreft
options, 21-21
fileset family entries,
arguments, 20-18
Tape Coordinator, 20-3
installing additional, 20-30
starting, 20-9, 21-5
stopping, 20-10, 21-6
Tape Coordinator ID, 20-3
listing, 21-13
Tape Coordinator machine, 20-3
configuring, 20-13
tape size, 20-10, 20-13, 20-31
TapeConfig file, 20-13, 20-31
example, 20-13
tapes, using with the Backup
System, 21-16
TE file, 20-9, 21-5
Telephone Number, 9-6
Telex Number, 9—-6
telnet command, 222
TFTP. See trivial file transfer
protocol
tftp pseudo-user, 24—4
tftp service port, 24—4
tftpd daemon, 23-3, 24-1, 24-3,
24—4
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defaults, 24—4

TL file, 20-9, 21-5

tokens, 13-30
classes, 13-30
compatible, 13-31
conflicting, 13-31
introduction to, 12-3, 13-30
lifetime, 13-32
management, 13-32
revocation, 13-32
token state recovery, 13-34
types, 13-30

touch command, 14-22, 14-31

Transport Selector, 3-22

trivial file transfer protocol, 23-2,
23-3

TTX-ID, 9-6

type block, dlctab configuration
file, 254

type block name, dlctab
configuration file, 254,
25-5,25-6

type block statement, dlctab
configuration file, 25-2,
25-3,25-6

type definition, dlctab
configuration file, 25-2

U

Ubik, 12-9
adding database server
machines, 13-41
configuring database server
machines, 13-39
providing information for,
13-38
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removing database server
machines, 13—42
secondary copies, 13-36
synchronization mechanism,
13-35
synchronization site, 13-36
UNIX mode bits, 14-16
interaction with ACLs,
14-16
of new object, 14-31
UNIX UMASK variable, 14-31
interaction with ACLs,
14-31
Update Server, introduction to,
13-4
Update shadowing job, 10-43,
10-47
User input, 4-17
using
ACLs, 14-2
filesets, locally, 17-37
groups, 14-35
keytab files, 15-13
Salvager, 18-48
scout, 227
tapes, with the Backup
System, 21-16

variables
@bhost, 13-29
@sys, 13-27
UTC-Time, 9-6

v

variable assignment, dlctab
configuration file, 25-5,
25-7
variable name, dlctab
configuration file, 254,
25-5,25-7
variable number, dlctab
configuration file, 254,
25-7
variable type, dlctab configuration
file, 25-4,25-7
variables
@host, 13-29
using, 13-29
@sys, 13-27
using, 13-27
vendor documentation, swap
requirements, 262
vendor software
client, 23-3, 241, 24-3
configuration parameters,
25-1
swap driver, 234
Vn files, 19-3

Y

Worksheet
ACL Object Entry, F-1
ACL Object Entry
Worksheet, 3—15
ACL Schema, 3—13, F-3
Cell, 3-8, F—4
Client, 3-21, F-5
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Client/Server, 3-21, F-6

GDS Remote and Non-GDS
DSA, 3-25

Remote and non-GDS, F-7

Shadow, F-8

Shadow Update, 3-19

X

X.500
naming concepts, 1-8
standardized features of the
Directory Service,
1-19
standardized operations of
the Directory
Service, 1-18
X.500 Directory Information
Model, 1-2
XDS API, 2-4,7-8
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