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About This Guide

This guide describes the Application Storage Manager ™ (ASM) release 3.3.1
and isintended for system administrators responsible for setting up and
maintaining the software. System administrators are assumed to be
knowledgeable about the Solaris operating system, including basic Solaris
system administrator tasks such as account creation and performing system
backups.

ASM 3.3.1 New
Features

ASM System  This rewrite of the ASM Administrator’s Guide, publication 311248302,
Administrator’s Guide,  supports the ASM 3.3.1 release.

311248301 _ _ o
This release of ASM includes features that might impact system

administration. The documentation has been revised to support the new
features as follows:

e This release supports Solaris 2.5, 2.5.1, 2.6, and Solaris 7. Solaris 2.4 is
no longer supported by ASM.

e Thenount _sanf s command no longer stagsim i ni t if the system
isatrunlevel 0, 1, or 2. Itstagam i ni t if the system is at run level 3
or above.

e Users can now set mount parameters in a new file:
etc/fs/sanfs/sanfs.cnd.

e The process of prioritizing preview requests has changed from a simple
scheme based on the request time to a flexible scheme that allows users to
change request priorities.

e Thedirectio -D option is now part of the setfa and sam-setfa
commnds. You can use this option to set the direct I/O attribute for afile
or directory. If you set this attribute for adirectory, it isinherited.

e There is a new script to add or remove the administrator group after
installation:/ opt / LSCsanf s/ shi n/ set _admi n. sh.

« Two new mount parameters were addddush_behi nd and
stage_fl ush_behi nd.

e« Thedunp_cat command has two new options: ¢” and “ V'. The —
0 option lists media that are no longer present in the catalog. \rhe —
option displays flags and times as comments in the same format as the
samu v display.

e« The newar chi ver. cnd commandlel ay = ti ne allows you to
delay the archive process until robots become ready.




« The ASM group is no longer requiregant i ni t now runs under root
r oot or rootoper at or _gr oup if an operator group is installed in
defaul ts. conf.
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About This Guide

Introduction

This guide describes the Application Storage Manager™ (ASM) release 3.3.1
Its intended audience is system administrators responsible for setting up and
maintaining the ASM software. System administrators are assumed to be
knowledgeable about the Solaris operating system, including basic Solaris
system administrator tasks such as creating accounts and performing system
backups.
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This manual is organized as follows:

Description
Provides an overview of ASM.
Describes the steps necessary to install and configure ASM.

Describes the basic operations for direct SCSl-attached removable media libraries and
manually mounted devices.

Describes how to manage the configuration and operation of removable medialibraries.
Describes the major features of ASM file systems.

Describes the theory and operations of archiver.

Describes the functions and operation of the ASM releaser.

Describes the functions and operation of the ASM recycler.

Describes dumping and restoring ASM control structures.

Describes the GUIs available with ASM.

Describes the curses-based operator tools available with ASM.

Describes the Application Programmer Interface (API) released with ASM.

Describes how to upgrade the hardware on your ASM storage server.

About This Guide v



14 Describes ASM advanced features and procedures.
A Describes StorageTek support procedures.
Describes disaster recovery techniques for retrieving data.

C Provides manual pages for the ASM release.

Conventions

The following conventions are used throughout this document:

Typeface Meaning Example

command The fixed-space courier font denotes /etc/fs/samfs/mcf
literal items such as commands, files,
routines, path names, and messages.

Boldface Courier The boldface courier font denotes text Server# sls -D
you enter at the shell prompt.

Italic Courier Italics indicate variables in a command # mount mnt_pt
line. Replace variableswith areal name
or value.

vi
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Chapter 1. Overview

Introduction

The Application Storage Manager™ (ASM) provides cost-effective file
management, storage, archive, and retrieval services on the Solaris 2.5, 2.5.1,
2.6, and Solaris 7 (32 bit) platforms. ASM automatically and transparently
copies files from on-line disk to less expensive automated storage devices, and
restores the files to an on-line disk when they are needed. In addition, ASM
automatically maintains on-line disk space at specified percentage usage
thresholds.

This chapter provides a technical overview. The following topics are
presented.

e ASM capabilities

e The storage devices supported by ASM
e An introduction to the ASM file system
* Removable media features

» Disaster recovery

* The structure of ASM software

ASM Capabilities

ASM provides the following capabilities:
* Archive

Files are automatically copied from magnetic disk cache to archive media.
* Release

Magnetic disk cache is automatically maintained at specified percentage
usage thresholds.



Archive

Release

Stage

e Stage
Files are automatically copied from archive mediato magnetic disk cache.
* Recycle

Archive mediaare cleared of expired archive images and made available
for reuse.

By default, ASM automatically creates one archive copy of all filesinan ASM
file system. The system administrator can configure the archiver to create up
tofour archive copieson avariety of media. Thearchiving processistriggered
when disk-based files match a set of criteria configured by the system
administrator.

The system administrator can also direct:
e Archive files immediately

< Never archive files (super user only)

Two threshold values are used to manage usage of the on-line magnetic disk
cache. When on-line disk-allocated space exceeds the high percentage usage
threshold value, ASM automatically begins releasing the magnetic disk space
of archived files. On-line disk space occupied by archived files is released
until the low percentage usage threshold is reached. The release priority for a
file is determined by two site-definable weighting factors for file size and file
modification age, as follows:

priority = (size * weight_size) + (age * wei ght_age)
The system administrator can also direct to:

« Release files immediately after archiving.

« Never release files (super user only)

* Release files, but retain the first portion of the file on-line. Thisis a
particularly useful feature as some applications, such as filemgr(1), read
only the beginning of the file. With the partial release option, a portion of
the file remains on disk cache and the remainder of the file is released.
Reading the first part of the file still on disk cache will not trigger the
staging of the rest of the file back to disk cache from the archival medium.

When an off-line file is accessed, ASM automatically stages the file back to
disk cache. For a sequential read of an off-line file the read operation tracks
along directly behind the staging operation, allowing the file to be immediately
available to an application without staging the entire file.
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The user can also direct to:

« Stage files immediately. There is an option to wait or not wait for the stage
to complete.

* Never stage files. Some applications randomly access small records from
large files. With the never stage option, the data is accessed directly from
the archive media without staging the file on-line.

Error processing of stage requests is handled automatically by ASM. If a stage
error is returned, ASM attempts to find the next available copy of the file, if
there is another copy and if there is a device available to read the copy’s media.
Stage errors covered by automatic processing include media errors,
unavailability of media, unavailability of a robot, unavailability of drives for a
specific copy on a master media type, or re-labeling media.

Recycle  As users modify files, archive copies associated with the old versions can be
purged from the system. The recycler identifies the volumes with the largest
proportion of expired archive copies and directs moving non-expired copies to
different volumes. In those cases where only expired copies exist on a given
volume, an administrator-defined action is taken. For example, the volume can
be relabeled for immediate reuse or exported to off-site storage, thus keeping
an historical record of file changes. Users are unaware of the recycling process
as it relates to their data files.

ASM Storage Devices

ASM supports a wide variety of optical and tape storage devices.

The topology of the equipment managed by ASM is defined in a master

configuration file/ et ¢/ f s/ sanf s/ ncf. This file specifies the devices,
robots, and file systems. Each piece of equipment is assighed a unique
equipment identifier in the mcf file.

The mcf associates robotic storage devices with robots and disk partitions with
file systems. Entries in the mcf differentiate between manually mounted
devices and robotic devices.

When possible, ASM uses the standard Solaris disk and tape device drivers.
For devices not directly supported under Solaris, such as robot and optical disk
devices, StorageTek provides special device drivers in the ASM software
package.
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ASM Structure

File System

ASM Processes

ASM consists of the following components: file system, processes, commands
and tools.

Thefile system module is dynamically loaded on the first mount of an ASM
filesystem. Thefile system moduleiseligiblefor unloading when no ASM file
systems are mounted.

Saminit isthemaster process. Thefirst mount of an ASM file system
automaticaly startssam i nit. However, you can also start santi ni t
from the command line with the samd start command. Only one copy of
sam i ni t canberunningat onetime. Thefollowing programsare also used
by ASM.

Process Description

ar chi ver

Automatically archives ASM files. This process runs as long as any
ASM file system is mounted.

robot s Starts and monitors media changer control daemons.

scanner Monitors all manually mounted devices. Scanner periodically
checks each device for inserted media.

rel easer Attempts to release disk space of archived fileson ASM file systems
until alow water mark isreached. Rel easer isdtarted
automatically when a high water mark is reached on disk cache.

hi storian Tracks media exported from media changers, and media mounted on
manually mounted devices.

st ageal | Daemon that controls the associative staging of ASM files.

rpc. sam Remote procedure call application programmer interface (API)

Server process.

Thesand( 1M command isused to start and stopsant i ni t and associated
processes.
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User Commands

By default, the archiving, releasing, and staging capabilities are transparent to
the user. However, each of these operations can be fine-tuned by user
commands as described below. In addition, there are several other commands
auser may find useful. All commands are documented using the UNIX
man( 1) command. All ASM manua pages are included in Appendix C.

Command Description

archive Archivesfiles and sets archive attributes on files.

rel ease Rel eases disk space and sets release attributes on files.

st age Copies off-line files to disk and sets stage attributes on files.

sls Lists contents of directories. sl s isbased onthe GNU version of thel s
command and contains options for displaying ASM attributes and
information.

sfind Searches for filesin adirectory hierarchy. sfi nd isbased on the GNU
version of thef i nd command and contains additional ASM options such as
—ar chi ved, -offline, -online, and —damaged.

sequest Creates a removable media file.

setfa Sets file attributes.

ssum Sets the checksum attributes on files.

GUI Tools 1 bngr (1M isaJava-based graphical user interface for managing robots

GUI Tool

andmedia. Li bngr will bereplacingsant ool ( 1M , thecurrent graphical
user interface, in the near future. From sant ool , you caninvoke the
following administrator tools:

Description

devi cet ool
previ ew ool

r obot t ool

Displays and manages SAM-FS devices.
Displays and manages pending mount requests.

Displays and manages SAM-FS robots and tracks exported media using the
historian(7).

For more information on these tools, see Chapter 10, “Window-Based
Administration Tools”.

In addition to the GUI tools, there is the curses-based ASM operator utility,
samu(1M . Forinformation on usinganu, see Chapter 11, “Operator
Information”.
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Application  TheAPI allows ASM requests to be made from within a user application. The
Programmer  requests can be made locally or remotely to the machine on which ASM is
Interface (APIl)  running. The API consists of the following:

e libsanrpc and |i bsam-ASM library calls to get file status, to set
archive, release, and stage attributes on an ASM file, and to manipulate the
catalog for a media library.

e rpc. sant-A server process that handles remote requests.

For more information on the API see Chapter 12, “Application Programmer
Interface (API)”".

System  ASM provides system management and maintenance commands for the
Administrator  system administrator, all of which are completely documented in the manual
Commands  pages. The following tables give a brief description of the administrator
commands. The commands are grouped by functional usage.

The following commands are used for creating and maintaining ASM file

systems:

Command
notify
sand
sanf sck
sanmkf s

sanf sdunp
sanf srestore

sangr owf s
samcheck

sanu

Description
Runs a script that notifies the users when abnormal events occur.
ASM utility that starts or stops ASM daemons.
Checks and repairsan ASM file system.
Makes anew ASM file system from disk partitions.

Creates/restores adump file of the control structures associated with
an ASM file system.

Expands an ASM file system by adding disk partitions.
Returns the full pathname given the mount point and inode number

Curses-based operator interface for ASM. Displays status of devices
and allows operator to control removable media devices.
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Media Library = The medialibrary commands are used to configure, initialize and maintain
Commands  robots and devices under the control of ASM:

Command Description
audi t sl ot Audits asingle slot within a specified robot.
buil d_cat Builds a catal og file for a robot.
chmed Setsor clearslibrary catalog flags and values.
cl eandrive Requests that a tape drive be loaded with a cleaning tape.
dunp_cat Displays the content of the binary catalog file.
i mport Imports or exports media from arobot by placing it in the mailslot.
export
nove Moves amedium from one slot to another.
odl abel Labels optical disksfor use with ASM.
t pl abel Labels tapes for use with ASM.

Archiver Commands The archiver commands control the actions of the archiver daemons and the
(for archiver  archiver itself:
daemons and

archiver)
Command Description
archive_audit Generates an audit of all archived files.
ar chi ver Evaluates the archiver commands file for completeness and accuracy.
set _admi n. sh Adds or removes permissions for an administrator group.
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Specialized  Thefollowing tablelists specialized maintenance commandsthat are available
Maintenance  tothe system admininistrator:

Commands
Command Description

dnpshm Dumps the shared memory segments.

ghut ar Can be used for disaster recovery purposes when you need to read
data from archive tapes.

i nfo.sh Creates a system information file used to troubleshoot ASM.

itenm ze Catalogs an optical disk robot or jukebox.

| oad Load or unload a medium for a specified device.

unl oad

research Marks archive entries to be rearchived.

recycl er Reclaims space used by expired archive copies from ASM
removable media

sancnd ExecutesASM sanmu (1M commands from a script.

sandev Creates symbolic linksinthe / dev/ samnst directory that point to
the actual devicesto be used by ASM (similar in function to the
UNIX makedev (1M command.

sanset Changes or displays variables used in the ASM library.

set syscal | Changes the system call inthe ASM library.

set _state Sets the state of an ASM device.

unar chi ve Deletes archive entries for one or morefiles.

undanmage Marks an ASM archive entry for one or more files or directories as
undamaged.

unr ear ch Marks archive entries to prevent them from being rearchived.
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Chapter 2. ASM Installation and Configuration

Introduction

This chapter describes the steps necessary to install and configure ASM. The
following topics are covered in this chapter:

e The ASM release packages

» Directories and files

* Installation Overview

e ASM System Preparation

e Installation and Configuration Procedure

« Software Upgrade Procedure

Installation Overview

The ASM installation process is covered in two sections:

1. ASM System Preparation - ASM expects that certain hardware and
software system requirements be met before installation. This section lists
the system requirements to ensure that your server is ready to support
ASM.

2. ASM Installation and Configuration - This step-by-step procedure
describes copying and installing the software packages to your server, and
configuring the software to match the hardware at your site. This section
also describes the steps needed to initialize ASM and procedures for
checking the status of your system.

Before installing ASM, you must set up and configured the hardware to be used
with ASM. The ASM storage server typically consists of: 1) a SPARC-based
server running the Solaris operating system and ASM software; 2) one or more
removable media libraries with multiple tape or optical drives; and 3) a disk
cache consisting of SCSI disks or RAID devices.



ASM Release Packages

The ASM software packages are released via anonymous FTP and CD-ROM
in Solarispkgadd( 1M format. These packages must reflect the Solaris
version (2.5, 2.5.1, 2.6, or Solaris 7) for the platform on which you run ASM.
See the instructions provided with the software for a compl ete description of
the directories and files provided with the release package.

The following packages are distributed on the release CD-ROM:

Package Name Description

L SCsamfs SAM-FS software package. This package is a prerequisite
to the following SAM-FS packages.

L SCqui SAM-FS Java™-based graphical user interfaces
LSCjre SAM-FS Java™ Runtime Environment
LSCibm IBM 3494 libraries package (optional).
LSCstk StorageTek (ACSLS) libraries package (optional).
LSCdst Ampex tape drive package (optional).

ASM releases are identified using al phanumeric characters and ranked M.F.B-
P, where the following characters represent the release level identification:

M Major release identification

F Feature addition identification

B Bug fix update identification

P Patch level identification. 1 through 99 indicates a patch

release. A through Z indicates a beta release.

The following examples illustrate the rel ease identification convention. Note
that the base release of afirst feature release of amajor release may not contain

apatch level.
ASM 3.3.1 Base release of the first feature release of a major release
ASM 3.3.1-10 Patch level of a base release
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Directories and Files

The following tables list the directories and files installed with ASM.

Directory

Description

/ dev/ samnst
letc/fs/sanfs

[ opt/ LSCsanf s/ bi n

/ opt/LSCsanf s/ client

[ opt / LSCsanf s/ exanpl es
/opt/LSCsanfs/jre

/ opt/ LSCsanf s/ i ncl ude
/opt/LSCsanfs/lib

/ opt/ LSCsanf s/ man

/ opt/ LSCsanf s/ sbin

Device driver special files.

Configuration files and daemon binaries.

User command binaries.

Filesfor RPC API client.

Various example configuration files.

Java™ Runtime Environment for SAM-FS GUIs
APl include files.

Relocatable libraries.

Manual pages.

System administrator command binaries.

File

Description

[ etc/fs/sanfs/LI CENSE. 3. 3

[ etc/fs/sanfs/archiver.cnd

/etc/fs/sanfs/defaults. conf

/etc/fs/sanfs/inquiry.conf

[ etc/fs/sanfs/ncf

/ ker nel / dr v/ sanst

/ kernel / dr v/ sanst . conf
/ kernel /fs/sanfs

/ kernel / sys/ sansys

License file. For more information, see step 7 in the
“Software Installation Procedure” section in this
chapter.

Archiver command file. Sear chi ver. cnd(4).

Sets various default values. See
defaul ts. conf (4).

Vendor and product identification strings for
recognized SCSI devices.

Master Configuration File. Seef (4) .

Driver for SCSI media changers, optical drives and
non-motion 1/O for tape drives.

Configuration file forsanst driver.
File system module.

System call module.

Additional information about ASM files can be obtained from the on-line
manual pages after they have been installed later in this procedure. A printed

version of the manual pages can be found in “ASM Manual Pages”, Appendix

C.
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Modified System

Thefollowing tableliststhe system file that is modified during the installation

Files  of ASM.
File Description
/etc/name_to_sysnum System call information file.
/etc/name_to_major Maps drive to major number.

ASM System Preparation

Requirement 1:
SPARC Server

Requirement 2:
Verify Disk Cache

This sub-section outlines the system requirements that must be met prior to
installation of ASM.

ASM runs on the following Sun Microsystems, Inc. SPARC-based processor
systems:

« SPARCStation 5 and above.
* Sun Ultra 1 and above.
e Sun Enterprise 1000 and above.

Although not officially supported by StorageTek, ASM has been installed on
SPARC clones, as well.

These systems are to be up and running prior to the installation of ASM. The
server must be capable of reading the ASM release CD-ROM or be network-
attached to another system capable of reading CD-ROMs.

ASM requires a disk cache for the creation of the ASM file system. This disk
cache allows for the creation and management of data files and directories
between on-line disk and removable media. The disk does not require any
special formatting nor does it need to have a UNIX file system made on it.
Make sure that the disk and partitions that you are using do not contain any
existing data. This data would be lost when you make the ASM file system.

The disk must be direct attached to the server using a SCSI controller or fibre-
channel. Individual disk partitions can be specified from a disk, or the entire
disk may be used as a disk cache. Disk arrays, including those under the
control of volume management software, are supported.

Use the format command to see the disks attached to your system. The
following example shows three disks attached to a server, one internal disk
connected via controller 0 on the first targedt( 1d0) and two external disks
connect via controller 1 on targets 1 and 2t(1d0 andc 1t 2d0).
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Requirement 3:
Solaris Operating
System

Requirement 4: Disk
Space

Server# format

0. cOt1d0 <SUN1.05 cyl 2036 alt 2 hd 14 sec 72>
/i ommu@ , e0000000/ sbus@ , e0001000/ espdna@ , 400000/ esp@, 8
00000/ sd@, 0

1. c1t 1d0 <SEAGATE- ST424-0116 cyl 2604 alt 2 hd 19 sec 84>
/i ommu@ , e0000000/ sbus@ , e0001000/ dna@, 81000/ esp@, 80000
/ sd@., 0

2. c1t 2d0 <SEAGATE- ST424-0119 cyl 2604 alt 2 hd 19 sec 84>
/i ommu@ , e0000000/ sbus@ , e0001000/ dma@, 81000/ esp@, 80000
/sd@, 0

How much disk cacheisneeded? This ultimately depends upon the size of the
files being managed by ASM, the frequency of usage for the files, the
applicationsusing thefiles, etc. A rough estimate can be determined using the
following algorithm:

Disk Cache = Largest File (in bytes) +
((Number of Files + Number of Directories) * 512) +

Amount of space needed for “working” files

ASM relies on a properly configured Solaris 2.5, 2.5.1, 2.6, or Solaris 7
operating system. Check to see that your server is running one of these levels
of Solaris by entering the following:

Server# unanme -sr

SunCS 5.7

SunOS levels &.y levels correspond to Solari®.levels. The above system
is running Solaris 2.7.

The ASM software requires the following amount of disk space in each
directory:

/ (root) 4 Mbytes
directory
/ opt directory 7 Mbytes
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Requirement 5:

Super User Access

Requirement 6:
Solaris Patches

Determine the amount of space by issuing the df command as follows:

Server# df -k /
Fil esystem kbytes used avai |l capacity Mbunted on

/ dev/ dsk/ cOt 1dosO 76767 19826 49271 29% /

Server# df -k /opt
Fil esystem kbytes used avai |l capacity Mounted on

/ dev/ dsk/ cOt 1dos4 192423 59006 114177 35% / opt

If thereisnot enough room for the software under each directory, either remove
the existing files under each directory or re-partition the disk to make more
space available to each file system. To re-partition a disk, see the “Disk
Management” chapter in the Solaris System Administration manual.

You must have super user (root) access to the system to install ASM. Itis
possible, however, to define an ASM administrator’s group so that members of
the group have access to most of the ASM administrator commands without
having root permission. See Step 1, “Add the Administrator Group” in the
ASM Installation & Configuration procedures in this chapter.

The latest SunSoft recommended patches for the Solaris operating system are
required. An up-to-date list of Solaris patches required by ASM is included
with the ASM software in a file called, “README”. This list can also be
accessed via the LSC World Wide Web site (URL http://www.Isci.com/) on the
“Services” page. The patches needed at the time this manual was written are as
follows:

For Solaris 2.5, you need the following patches:

e sd driver patch (102984-01 or later)

e kernel jumbo patch (103093-06 or later)

e libthread.so0.1 patch (103164-06 or later, obsoleted by 103093-14)
e isp driver patch (103936-01 or later)

e le driver patch (103244-03 or later)

e stdriver patch (103870-03 or later).

For Solaris 2.5.1, you need the following patches:

e isp patch (103934-06 or later)

e libc, libnsl, nis_cachemgr, and rpc.nisd patch (103612-06 or later)
e kernel patch (103640-05 or later)
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Requirement 7:
Removable Media
Devices

e stdriver patch (103857-13 or later)
» fas patch (104246-03 or later)
(only if using a fast wide SCSI device).
For Solaris 2.6, you need the following patches:
e libthread.so.1 patch (105568-11 or later)
e 105181-06 kernel update patch

There are currently no recommended patches for Solaris 2.7.

To determine which patches are installed on your system, enter the following:
server# showev -p | nore

If the patches listed above are not installed, you need to install them before
installing ASM. Patches are provided to Sun maintenance contract customers
via CD-ROM, anonymous ftp, and the Sun World Wide Web page (URL
http://sunsolve.com/). StorageTek is hot authorized to redistribute Sun patches.

To install a patch, mount the CD-ROM or transfer the patch software to your
system. Follow the instructions outlined in the Patch Installation Instructions
and Special Install Instructions in the README file.

Note: Do not install the ASM software (usingkgadd) before installing the
required patches. ASM modifies the system call information file

/ et ¢/ nane_t o_sysnumcausing the install of Solaris patches to fail. If
you have already installed ASM, you should remove the package (using
pkgr m prior to installing the Solaris patches. See the section “Software
Upgrade Procedure” in this chapter for more details.

The ASM system should have at least one removable media device for
archiving files. This device may be a single tape or optical drive, or you have
multiple devices such as the drives within a media library.

ASM supports a wide variety of removable media devices. A list of currently
supported drives and libraries is available on the LSC, Inc. World Wide Web
page, URL http://www.Isci.com on the “Services” page.
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Requirement 8: ASM
Release Software &

License

The device that you are using must be attached and recognized by the server.
Thefollowing are general guidelinesfor attaching removable media hardware
to the server. For explicit instructions on connecting these peripherals to the
server, refer to the hardware installation guide supplied with the library and
drives. If the removable media deviceis already connected and
communicating with the server, skip to the next requirement.

1. Power down the server for connecting devices. Usethei ni t (1M
command as follows:
server# init 0O

This bringsthe system down to the PROM level. Atthispointitissafeto
power off the server and peripherals. See the documentation from the
hardware vendor for proper power on/off sequences.

2. Connect the removable media devices and the disk to be used for disk
cache, if you have not already done so. Ensurethat the SCSI target IDsare
uniguefor each controller. For example, if you areusing theinternal SCSI
host adapter, the internal disk drive ID isusually 3; therefore, any
peripheral connected to the internal bus must not have an ID of 3. (Note
that typically, theinternal disk drive ID is 3 for Sparcs and O for Ultras. )

3. Power on the peripherals and server according to the manufacturer’s
recommended sequence. Before the server boots, press the Stop key and
the A key simultaneously to interrupt the boot process. Then enter the
following at the PROM “ok” prompt:
ok probe-scsi-all

This command returns a series of entries for each device connected to the
system. If the server does not “see” all of the devices (disk drives, tape or
optical drives, the media library), you should check the cabling. This is
often the problem when devices and controllers are not communicating.
Ensure again that each device has a unigue target I®. not proceed

until all devices appear when probed.

In some instances, SCSI devices may use a target number greater than 7
or devices with a LUN greater than 0. This occurs when using DLT 2700
drives, which use a LUN of 1. If this is the case with your system, you
must edit thé ker nel / dr v/ sanst . conf file, when installed.

See the note on target and LUN numbers in Step 4, “Add Tape Support to
st . conf ” in the ASM Installation and Configuration procedures.

4. Boot the server using the reconfiguration option as follows:
ok boot -r

If you do not have an ASM 3.3 license key, contact your authorized service
provider or StorageTek. (see Appendix A, “StorageTek Product Support and
Enhancements”). The following information is required:

e Company PO number
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« Company name, address, phone, contact

e Host ID on which ASM is to be licensed. To display the Host ID on your
system, use thirost i d( 1) command.

For each media library, you need:

« Vendor name/model of the library and the type of media used in the library.
« Number of slots for the media library/media type.

e StorageTek optional products to be used with this license

The license keys allow the system to run indefinitely unless you were issued a
temporary license, or until the system exceeds the number of pieces of media
for which you are licensed. When a temporary license expires or you exceed
the slot limit of the license, the system is no longer able to mount and unload

media, and archive, stage, and release files. Access continues unaffected for
files already on disk.

ASM Installation and Configuration Procedure

Step 1: Add the
Administrator Group
(optional)

This section describes the step-by-step procedure for installing and configuring
ASM for the first time. Upgrading ASM software on an existing server is
described in the “Software Upgrade Procedure” section in this chapter. For
most of the procedures in this section, you must be logged in as root.

By default, the ASM administrator commands may be executed by root only.
However, during installation you may supply an administrator group name.
This allows members of the administrator group to execute all administrator
commands except fgnut ar, sanf sck, sangr owf s, andsanmnkf s.

The administrator commands are locatefiopt / LSCsant s/ sbi n.

If you want to enable an administrator group, choose a group name. The
pkgadd process (Step 3, “Add the Packages”) prompts you for this group
name.

Add the administrator group name using your site’s procedure and the

gr oupadd( 1M command, or by editing theet c/ gr oup file. Following

is an entry from the group file designating a SAM-FS administrator group. In
this example, theamadmgroup consists of both ttelmandoper at or

users:

samadm: :1999:adm,oper ator
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Step 2: Mount the
Installation CD-ROM

You can also define an operator group that is allowed access only to the
graphical user interfaces| i brrgr (1M, sant ool (1M,

robott ool (1M, previ em ool (1M ,anddevi cet ool (1M . This
group can be definedinthe/ et ¢/ f s/ sanf s/ def aul t s. conf fileas
described in Step 10, “Set Up SAM-FS Default Values”, and the

def aul t s. conf (4) manual page.

You can add or remove the administrator group after installing the package.
This action performs the same function that occurs when you select an
administrator group during the package install. You can also undo the effect of
this selection and make the programsapt / LSCsant s/ sbi n executable

only by “root” or “bin”. The script is

/ opt/ LSCsanf s/ sbi n/ set _adni n. sh.

The ASM release files are available on CD-ROM. Insert the CD-ROM and
change the directory to the ASM software files.

Note: We reserve the right to update our installation procedures at any time.
For this reason, the installation CD-ROM is provided with a printed set of
instructions. These instructions provide up-to-date details on installing the
ASM release files to the server.
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Step 3: Add the
Packages

Step 4: Add Tape
Support to st.conf

« Running the Solaris Volume Manager, insert the CD-ROM and enter the
following:
server# cd /cdrom cdronD

ASM uses the Solaris packaging utilities for adding and deleting software. As
such, you must be logged in as superuser (root) to make changes to software
packages. pkgadd( 1M prompts you to confirm various actions necessary

to install the StorageTek packages.

The ASM packages and all optional products reside ihdlde on1 cdr om0
directory. To satisfy product dependencies,sthapkg must be installed
first. Run thegpkgadd command to install all packages answering yes to each
of the questions:

server# pkgadd -d sanpkg (rust be first)

When you instalsanpkg, you are asked if you want to define an
administrator group. Select “y” to accept the default (no administrator group),
or select “n” if you want to define an administrator group. You can also define
or remove the administrator group later by running the script
/ opt/ LSCsanf s/ sbi n/ set _adni n. sh.

server# pkgadd -d sanstk(optional)

server# pkgadd -d sandst (optional)

server# pkgadd -d sam bn(optional)

An optional set of graphical user interfaces (GUISs) is available with ASM.
These GUIs eventually replace our current tools usdet ool (1M . The
new GUIs require the installation of a Java runtime environment. Add these
packages as follows:

server# pkgadd -d sangui (optional)

server# pkgadd -d sanjre(optional)

This manual is available in both pdf and postscript formats. Add this package
as follows:
server# pkgadd -d sandoc(optional)

Some tape devices are not, by default, supported in the Solaris kernel. If your
ASM storage configuration uses any of the devices listed in

[ opt/ LSCsanf s/ exanpl es/ st. conf _changes, you must modify

the/ kernel / drv/ st. conf file. The st tape driver configuration file for

all supported tape drivesds . conf . By modifying this file and using ASM,

you enable the normally unsupported drives to work with ASM.
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Note on Target and

LUN Numbers

The following drives are not officially supported by Solaris:

DLT 2000, 4000

StorageTek Redwood SD-3, Timberline 9490, 9840
IBM 3590 Magstar, IBM 3570

Sony DTF, Sony AIT

Fujitsu M8100

Read thedpt / LSCsanf s/ exanpl es/ st. conf _changes file into
[ kernel /drv/st. conf. Make any changes as specified in the file.

In some instances, SCSI devices may use a target number greater than 7 or a
LUN greater than 0. (This occurs with DLT 2700 drives, which use a LUN 1.)

In this case, you must edit both thieer nel / dr v/ sanst . conf and the

/ kernel /drv/st. conf files.

For LUNs 1 through 7, make the following changes:

1. Edit/ kernel / drv/st. conf. Add the following lines for each

target/LUN combination, making the appropriate substitutions. For
example, the following uses target 4, LUN 1.:

name="st” class="scsi"
target=4 lun=1

Edit /kernel/drv/samst.conf. Un-comment or add the
appropriate lines for each device, as follows:

name="samst” class="scsi”

target=4 lun=1

To usetargets 8 through 15, make the following changes:

3. Edit /kernel/drv/st.conf . Find the following line:

# In case there are wide tape drives, one can use
these targets.

Un-comment the pair of lines for each target following this comment.

Edit /kernel/drv/samst.conf . Add the following lines for each
target/LUN combination, substituting appropriately. For example, the
following usestarget 9, LUN 2:

name="samst” class="scsi”

target=9 lun=2
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Step 5: Reboot
System

Step 6: Set Up PATH
and MANPATH

If you have added new devicessincerunning pkgadd:
5. Runthefollowing command to createthedeviceentriesin/ dev/ samnst .

server# [ opt/LSCsanfs/sbi n/ sandev

Reboot the server with the reconfiguration option (boot - r ) now. Changes
tothest . conf ,sanst. conf andthe/ et ¢/ name_t o_sysnumfilesare
enabled at thistime. During aninitial installation of ASM, failureto reboot the
system at thistime can cause asystem panic. Thismessage also appearsduring
Step 3, “Add the Packages”.

Al t hough not nenti oned el sewhere in the docunentation, you
*MUST* reboot this systemnow Failure to do so will
result in a panic when you first nmount a sanfs fil esystem
The panic is the result of the new y-changed
/etc/name_to_sysnumfile’ s not being read except at boot
time. Thus, the change needed for sanfs is not currently
in effect.

Set upPATH statements:

e For users running the SAM-FS user commands (for exasipge,( 1) ),
add/ opt / LSCsanf s/ bi n to the user'$?’ATH variable.

e For users running the administrator commands, add
/ opt / LSCsanf s/ shi n to the PATH variable.

e To use the SAM-FS manual pages, adgt / LSCsanf s/ man to the
MANPATH variable.

« In the Bourne or Korn shells, edit thgr of i | e file, change théATH
andMANPATH variables, and export the variables. For example:
PATH=$PATH:. / opt / LSCsanf s/ bi n: / opt / LSCsanf s/ shi n
MANPATH=$MANPATH: / opt / LSCsanf s/ man
export PATH MANPATH

* Inthe C shell, change youragi n and/orcshr ¢ file. For example, the
path statement in youcshr c file might look like this:
set path = ($path /opt/LSCsaanfs/bin
/ opt / LSCsanf s/ sbi n)

The MANPATH statement in yourl ogi n file might look like this:
set env. MANPATH
/usr/local / man: opt / SUNWspr o: / SOPENW NHOVE/ \
shar e/ man: / usr/ shar e/ man: / opt / LSCsanf s/ man
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Step 7: License ASM  License keysarerequired to run ASM and associated products from
StorageTek. See requirement 8 in the “ASM System Preparation” section for
information on license keys.

ASM uses encrypted license keys. The license keys are encoded alphanumeric
strings. You receive one or more license keys depending on the system
configuration and the products being licensed.

Starting in column one, place the keys on the first line in
/ etcl/fs/sanfs/LI CENSE. 3. 3.

Each license key must be on a separate line and all keys must start in column
one. The last license key cannot end with a newline character. No other
keywords, host ids, comments, or other information may appear in the

LI CENSE. 3. 3 file. The license becomes effective the next trae i ni t

is started.

The license keys allow the system to run indefinitely unless you were issued a
temporary license. When a temporary license expires, the system is no longer
able to mount and unload media, and archive, stage, and release files. If you
exceed the number of slots for which the system is licensed, you cannot import
or label media.

Once the system is running, you can view the current license settings from the
samu( 1M “lI " (the letter “I") display.

Step 8: Configure  ASM logs errors, cautions, warnings, and other messages using the standard
System Logging  Solarissysl og interface. The ASM facility is by default "local7". Add aline
similar to the following example to theet ¢/ sysl og. conf file.

| ocal 7. debug [var/adm sam | og

You can read this line from
[ opt/ LSCsanf s/ exanpl es/ sysl og. conf _changes.

Note: This entry is albneline and has a TAB character (not a space) between
the fields.

After adding this line, create an empty logfile, identify the PID for syslogd, and
send the syslogd PID an HUP signal. The following example creates a logfile
in/var/ adm sam | og.

server# touch /var/adn sam| og

server# ps -ef | grep syslogd

server# kill -HUP sys/ogd-pid

Seesysl og. conf (4) andsysl ogd(1M for more information. A
different logging facility can be set in the
/ etc/fs/sanfs/defaults. conf file.
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Step 9: Configure  Each ASM storage server configuration isunique. The system requirements
ASM  and hardware used at each site may vary. ASM supportsawide variety of tape
and optical devices, robotic media changers, and disk drives. This section of
the system administration guide presents general sample configurations. Itis
up to the system administrator at your site to set up the specific configuration
for your ASM storage server.

To configure ASM devices, create the master configuration file
/ etc/fs/sanfs/ncf,whichcontainsalinefor each device and/or family
set in your configuration. Thentf containsinformation to:

» Identify the disk slices to be used and organize them into ASM file
systems.

» Identify the media drives to be used and organize them into media libraries.

Each line of thencf file has the following format:

Equi pnment equi pnent equi pnent famly devi ce addi ti onal
identifier ordi nal type set state par aneters

Delimit the field in each line with space or tabs. Comment lines start with the
# symbol. Use a dash (-) to indicate omitted fields. The following table
describes the fields. Refer to the online manual pade€ 4) for more

information.
Field Description

equi prrent Required. If the deviceisadisk dlice, thisfield isthe/ dev/ dsk entry.

identifier

equi pnent Required. Enter a unique integer from 1 to 32757.

or di nal

equi pnent type Required. Enter atwo-character mnemonic for the device type. Most
equipment can use the generic equipment types of od (optical disk), tp
(tape), and rb (robot). Seethentf (4) manual page for specific
equipment types.

famly set Optional. If the deviceis associated with afamily set (i.e., afile system
or medialibrary), enter the family set name for this device.

device state Optional. Enter a state for the device.

addi ti onal Optional. If thedeviceisadisk dice, thisfield pointstothe/ dev/ r dsk

par aneters entry. If the deviceisamedialibrary, thisfield isthe path nameto a
catalogfile.

Chapter 2. ASM Installation and Configuration — 2-15



Configuration Check 1. Start ASM by mounting an ASM file system or using thesand st art
Procedure command.

2. Veify the order of the drives.

If your automated robot or jukebox library device contains more than one
drive, thedrivesdefined inthencf must bein the same order asthedrives
viewed by the library controller. The drive order that is recognized by the
mediachanger controller can be different than the order of the SCSI targets
or LUNSs.

If your media changer hasa front panel:

3. Verify the order in which the drives are recognized by the media changer
controller. Check the SCSI target | Ds displayed by the control panel of the
media changer.

If your media changer does not have a front panel:

4. Verify thedrive order by using the following method. Make sure you
check each drivein alibrary.

— Make the drive state unavailable to ASM by:

Enteringunavai | in the device state field of tmef file to
configure the drives as unavailable.

OR

Usingl i bngr to select the drives and change the drive state to
unavailable.

OR

Using thesamu : unavai | command.

5. Load a piece of media into the drive usingltoad( 1M command as
follows:

# load -vsn vsn_name device_num
OR

#load -dot n device num
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6. Determineif the correct drive responds while under ASM control. For
tape drives, enter the following information where X isthe raw tape device
entry in the mcf file:

# mt -f /dev/rmt/X status

Thefollowing example of a status message indicates atapeisin the drive.
#m -f /dev/rnt/ O status
DLT 7000 tape drive tape drive:

sense key(0x2)= Not Ready residual =0
retries= 0

file no= 0 bl ock no= 0

7. If thetapesdid not load or the drives did not return a status, the drives may
not be properly configured in the ntf . Make sure the order is correct in
the ncf and repeat thistest.

After modifying the ncf , you must reinitializethesam i ni t daemon.
Usethesand st op commandtostopsam i nit andthesand st art
command to start sam-i ni t .

Since optical drives are not shared and do not return a status, you should
read the SCSI target | Ds displayed on the control panel for your library.
The order in which the drive targets are reported should be the order they
areconfiguredinthencf file. Refer to the hardware maintenance manual
for library for instructions on identifying and setting target addresses.

The remainder of this sub-section includes an example of the steps necessary
to set up the ncf fileon aserver. Thereisan example ncf filelocated in
lopt / LSCsant s/ exanpl es/ ncf.

Example Hardware  Thefollowing equipment is available on the example server:
Configuration ) )
e Two Seagate-ST15230W 4 Ghyte disk drives used as cache

e One DLT-2700 7-slot DLT mini-loader containing one DLT-2000 DLT
drive

e One manually-loaded DLT-2000 DLT drive

e« One HP Model C1710T Magneto-Optical library containing two HP
C1716 magneto-optical drives

e One manually-loaded HP C1716 magneto-optical drive

This equipment is connected to two SCSI buses with the following SCSI
targets.

e The server's internal, single-ended, SCSI bus.
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Equipment SCSl target

Manually-loaded MO drive 2
The Solarisinternal hard disk 3
drive

Manually-loaded DLT drive 4

+ A differential SCSI bus connects to the libraries and cache disk.

Equipment SCSl target
Cache disks Oand1
DLT 2700 robot 3, Unit 1
tape drive 3,Unit0
HP C1710T robot 2
first optical drive 5
second optical drive 6

Example Disk Cache  The Solarid or mat (1M command reports that the disks are partitioned as
Configuration  follows:

1. c1t0d0 <SEAGATE- ST15230W 0168 cyl 3974 alt 2 hd 19 sec 111>
/i omu@, 10000000/ shus@, 10001000/ QLGC, i sp@, 10000/ sd@, O

Current partition table (original):

Total disk cylinders available: 3974 + 2 (reserved

cylinders)

Part Tag Fl ag Cylinders Size Bl ocks
0 r oot wm 0- 3499 3.52G8 (3500/ 0/ 0)
1 r oot wm 3500- 3972 487. 09MB (473/0/0)
2 backup wu 0- 3973 4.00GB (3974/ 0/ 0)
3 unassi ghed wm 0 0 (0/0/0)
4 unassi gned wm 0 0 (0/0/0)
5 unassi ghed wm 0 0 (0/0/0)
6 unassi ghed wm 0 0 (0/0/0)
7 unassi gned wm 0 0 (0/0/0)
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2. c1t1d0 <SEAGATE- ST15230W 0168 cyl 3974 alt 2 hd 19 sec 111>
/i omu@, 10000000/ sbhus@, 10001000/ QLCC, i sp@, 10000/ sd@, 0

Current partition table (original):

Total disk cylinders available: 3974 + 2 (reserved

cyl i nders)

Part Tag Flag Cylinders Size Blocks
0 r oot wm 1000- 3973 2.99GB (29741 0/ 0)
1 unassi gned wu 0 0 (0/0/0)
2 backup wu 0-3973 4.00GB (3974/ 0/ 0)
3 unassi gned wm 0 0 (0/0/0)
4 unassi gned wm 0 0 (0/0/0)
5 r oot wm 0-999 1.01GB (1000/ 0/ 0)
6 unassi gned wm 0 0 (0/0/0)
7 unassi gned wm 0 0 (0/0/0)

Onefile system (sant s1) is placed on slice 0 of disk ¢1t0d0 and slice 5 of
c1t1d0. Anocther filesystem (sanf s2) iscreated on slice 0 of disk ¢1t1d0 and
dlice 1 of disk c1t0dO.

Begin writing the ncf file for this example configuration by defining the file
system and its disk partitions. Figure 2-1 showsthe file system entriesin the
ncf file.

1. Makeanms (amnemonicfor massstorage) entry for thefirst file system.
The name of thisfile system (sanf s1) is used later when writing the
/ et c/ vf st ab entry for the file system and making the file system.

2. Makeaseriesof nd (for magnetic disk) entries listing the partitions that
comprisethe sanf s1 file system.
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3. Make similar entries for the second (sanf s2) file system.

Note: Besurethat the/ dev/ dsk and/ dev/ r dsk nameson each line
reference the same cntndnsn partition.

# Di sk cache configuration for 2 file systens: sanfsl, sanfs2

#

# Equi prment Eq Eq Fam  Dev. Addi ti onal

# ldentifier Od Type Set State Par anmet er s

Heommm oo - - - f e mm e e e mmmmme e e e e e e m e m - -
sanfsl 1 nms sanfsl

/ dev/ dsk/c1t 0d0OsO 11 md sanfsl on / dev/rdsk/ c1t 0d0sO
/ dev/ dsk/ c1t 1d0s5 12 nmd sanfsl on / dev/ rdsk/ c1t 1d0s5
#

#

sanfs2 2 nms  sanfs2

/ dev/ dsk/ c1t 1d0sO 13 md  sanfs2 on / dev/rdsk/ clt 1d0sO
/ dev/ dsk/ c1t 0dOs1 14 md sanfs2 on / dev/rdsk/clt 0dOs1

Figure 2-1 Example mcf File: File System Entries

Caution: If you give the wrong partition names, you risk damaging user or
system data. (Thisistrue when creating any type of file system.) Make sure
you specify disk partitions that are not used on your system. Do nhot use
overlapping partitions.

How to Identify ~ When your system boots, a series of messages are placed in
Peripherals Using /var/adnf messages. These messagesidentify the Solaris hardware path
Ivarladm/messages  to each of the peripherals on your system. To display information from the
latest system reboot, search backward from the end of thefile. Each peripheral
has three lines. Note that the third line wraps to the next linein this example.

Aug 23 11:52: 54 baggi ns uni x: sanst2: Vendor/Product |D=HP
C1716T

Aug 23 11:52:54 baggi ns uni x: sanst2 at esp0: target 2 lun O
Aug 23 11:52:54 baggi ns uni x: sanmst2 is

/i ormu@, 10000000/ sbus@, 10001000/ espdnma @, 8400000/ esp@, 880
0000/ sanst @, O

Thefirst line displays the vendor and product information that the SCS
peripheral reported to the Solaris kernel.

The second line displays the SCSI bus, SCSI target and logical unit number of
the peripheral.

The third line displays the peripheral’'s hardware path. This path is reflected in
the/ devi ces directory. Symbolic links (symlink) to thedevi ces
directory are set up in thedev/ sanst and/ dev/ r nt directories.

Matching the symbolic link to the peripheral isthe key to configuring ASM.
Use thd s(1) command with thel option in both thé dev/ sanst and
[ dev/ rmt directories to point to the pathname of the peripheral.
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Configuringa  TheHP Model C1716T istarget 2 on theinternal SCSI bus. The following
Manually Loaded information islocated intheblock of linesin/ var / adm nessages
MO Drive  associated with this device:

Aug 23 11: 52: 54 baggi ns uni x: sanst2: Vendor/ Product | D= HP
C1716T

Aug 23 11:52:54 baggi ns uni x: sanst2 at esp0: target 2 lun O
Aug 23 11:52:54 baggins unix: sanst2 is

/i ormu@, 10000000/ sbus@, 10001000/ espdna@, 8400000/ esp@, 880
0000/ sanst @, O

Changedirectoriesto/ dev/ sanst and usel‘s -1 " to look for a symbolic
link that points to this hardware path:

| r WX WX WX 1 root ot her 88 Aug 23 12:27 cO0t2u0
->

/ devi ces/i ommu@, 10000000/ sbus@, 10001000/ espdma @, 8400000/ e
sp@, 8800000/ sanst @, 0: a, raw

The ASM samst driver uses the nahtev/ sanmst / c0t 2u0 when
referencing the device. Make the following entry in
[etcl/fs/sanfs/ncf:

/[ dev/ sanmst/cO0t2u0 20 od - on

This entry contains the device name& év/ samst / cOt 2u0), a unique
ordinal 0), the equipment type of the drived) no family set definition
(indicated by the+"), and the device statef).

Configuring an MO  The HP library has three SCSI devices: the robotic mechanism, and the two
Library MO drives that the robot loads and unloads. Lodkvar / adm nmessages
to find the messages for these devices.

Aug 23 11: 52: 56 baggi ns uni x: sanst 16: Vendor/ Product I D=HP
C1710T

Aug 23 11:52:56 baggi ns uni x: sanst16 at QLGC,isp0: target 2
lun O

Aug 23 11:52:56 baggi ns uni x: sanmst16 is

/i omu@, 10000000/ sbus@, 10001000/ QLGC, i sp@L, 10000/ sanst @, 0

Aug 23 11: 52: 56 baggi ns uni x: sanst 19: Vendor/Product I D=HP
C1716T

Aug 23 11:52:56 baggi ns uni x: sanst19 at Q.GC,isp0: target 5
lun O

Aug 23 11:52:56 baggi ns uni x: sanmst19 is

/i ommu@, 10000000/ sbus@, 10001000/ QLGC, i sp@L, 10000/ sanst @, 0

Aug 23 11: 52: 56 baggi ns uni x: sanst 20: Vendor/Product I D=HP
C1716T

Aug 23 11:52:56 baggi ns uni x: sanmst20 at QLGC,isp0: target 6
lun O

Aug 23 11:52:56 baggi ns uni x: sanmst20 is

/i ommu@, 10000000/ sbus@, 10001000/ QLGC, i sp@L, 10000/ sanst @, 0
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Configuring a

Manually Loaded

DLT Drive

Next, look in/ dev/ sanst for the three symbolic links which point to the
/ devi ces files with the same Solaris hardware paths shown in the
/ var / adm nessages file:

| r WX WX WX 1 root other 74 Aug 23 12:27 c1t2u0 ->
/ devi ces/ i ommu@, 10000000/ sbus@, 10001000/ QLGC, i sp@L, 10000/ s
anst @, 0: a, raw

| r WX WX WX 1 root other 74 Aug 23 12:27 clt5u0 ->
/ devi ces/i ommu@, 10000000/ sbus@, 10001000/ QLCC, i sp@, 10000/ s
amst @, 0: a, r aw

| r WX WX WX 1 root other 74 Aug 23 12:27 clt6u0 ->
/ devi ces/ i ommu@, 10000000/ sbus@, 10001000/ QLGC, i sp@L, 10000/ s
anst @, 0: a, raw

Makethe entriesin/ et ¢/ f s/ sanf s/ ncf.

/dev/sanst/clt2u0 30 rb hp30 on /etc/fs/sanfs/hp30_cat
/dev/sanst/clt5u0 31 od hp30 on
/dev/sanst/clt6u0 32 od hp30 on

Thefirst line defines the robot itself. 1t containsthe/ dev/ sanst name for
the device (/ dev/ sanst / c1t 2u0) followed by a unique ordinal (30), the
equipment identifier (r b, for ageneric library), the family set identifier
specified on all devices associated with this library (hp30), and the device
state (on). Thelast entry isthe pathnameto the VSN catal og filein each of the
library storage slots (/ et ¢/ f s/ sanf s/ hp30_cat).

The two remaining lines define the drivesinside the library. They are similar
to the manually loaded drives defined in the previous section except that
instead of a dash, they include the family set name of the library where they
reside (hp30).

When configuring DLT drives, make sureto add the DLT definitionsto the
/ kernel /drv/ st. conf file (see Step 4, “Add Tape Support to
st.conf” ). DLT drives are not part of the standard Solaris configuration.

The following lines from /var/adm/messages  refer to the manual DLT
drive:

Aug 23 11: 52: 54 baggi ns uni x: sanst 4: Vendor/ Product | D= DEC
DLT2000

Aug 23 11:52:54 baggi ns uni x: sanst4 at esp0O: target 4 lun O
Aug 23 11:52:54 baggi ns uni x: sanst4 is

/i ormmu@, 10000000/ sbus@, 10001000/ espdna@, 8400000/ esp@, 880
0000/ sanmst @, O

Find the matching /dev/samst  symbolic link:

| r WX WX WX 1 root ot her 88 Aug 23 12:27 cO0t4u0
->

/ devi ces/ i ommu@, 10000000/ shus@, 10001000/ espdnma@, 8400000/ e
sp@, 8800000/ sanst @, 0: a, raw
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Configuring a
Robotically Loaded
DLT Drive

For tape devices you can leave the additional parameters field empty. The
system finds the proper / dev/ sanst / * symbolic link using the Solaris st
driver as described below.

Note: The additional parameters field isrequired if the equipment identifier
fidld isnot in the form /dev/rmt/* (the standard st device driver). Inthis case,
the additional parameters field is the path to the “special file” (e.qg.,
/dev/samst/cntnun).

For a tape device, there is another symbolic link locatédl@v/ r mt . This
symbolic link is the name that the Solatsdriver Gee st (7)) uses when
referencing the device. There are many symbolic linkgigw/ r nt that
point to the hardware path. Each link has various combinations of the option
lettersc, b andn. When making thetf entry, always use thHe andn
options prefixed witle if the drive supports compression. The symbolic link
is:
| r WX WX WX 1 root ot her 85 Aug 15 11:37
/dev/rmt/0Ocbn ->
../../ldevices/iomu@, 10000000/ sbhus@, 10001000/ espdma@, 8400
000/ esp@, 8800000/ st @, 0: chn

Using this information, construct thheet ¢/ f s/ sanf s/ ncf entry:
dev/rmt/Ocbn 40 tp - on

The first entry on the line is thet  driver name for the device

(/ dev/ r mt / Ochbn), followed by a unigue ordinaftQ), the equipment type

(t p for a generic tape), a dash indicating a family set name is not associated
with the manually-mounted device, and the device stat} (

The last piece of equipment left to define is the DLT 2700 library. This device
occupies just one SCSI target, but has two logical unit numbers (LUNS) at that
target. LUN #0 is the drive, while LUN #1 is the robot. Locate the

[ var [ adni nessages entries for this device:

Aug 23 11: 52: 56 baggi ns uni x: sanst 17: Vendor/ Product | D=DEC
DLT2700

Aug 23 11:52:56 baggi ns uni x: sanst17 at QLGC,isp0: target 3
lun O

Aug 23 11:52:56 baggi ns unix: sanstl7 is

/i ormmu@, 10000000/ sbus@, 10001000/ QLCC, i sp@, 10000/ sanst @, 0
Aug 23 11: 52: 56 baggi ns uni x: sanst 24: Vendor/ Product | D=DEC
TZ Medi a Changer

Aug 23 11:52:56 baggi ns uni x: sanst24 at Q.GC,isp0: target 3
lun 1

Aug 23 11:52:56 baggi ns uni x: sanst24 is

/i ormmu@, 10000000/ sbus@, 10001000/ QLCC, i sp@, 10000/ sanst @3, 1
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Findthe/ dev/ sanst symbolic linkswhich point to these hardware paths:

| r WX WX WX 1 root ot her 74 Aug 23 12:27 clt3u0

->

/ devi ces/i ommu@, 10000000/ sbus@, 10001000/ QLCC, i sp@, 10000/ s

amst @, 0: a, r aw

| r WX WX WX 1 root ot her 74 Aug 23 12:27 clt3ul
>

/ devi ces/i ommu@, 10000000/ sbus@, 10001000/ QLGC, i sp@L, 10000/ s
anst @, 1: a, raw

Since atape deviceisinvolved, find asymbolic link in/ dev/ r mt which
points to the device. Note that the robot doesn’t have this additional link:

| rwxr wxr wx 1 root r oot 71 Aug 23 11:52
/dev/rnt/2cbn ->

../../devices/iomu@, 10000000/ shus@, 10001000/ QLGCC, i s
p@, 10000/ st @, 0: cbn

Again, there are multiple symbolic links in the directory, which point to the
same hardware path; choose the one witlctite suffix because the drive
supports compression. Had it not, you would have chosen the symbolic link
whose name ended wikmn.

Make the following entries ihet ¢/ f s/ sanf s/ ntf:

/dev/samst/cl1t3ul 50 rb m50 on
/etc/fs/sanfs/m50 cat
/dev/rnt/2cbn 51 tp m50 on

The first line defines the robot, displaying thhelev/ sanst name

(/ dev/ sanst / c1t 3ul), aunique ordinaB0), the equipment type b, for

the generic robot equipment type), a family set name for the robot and the drive
(M 50), the device statof), and, as for all libraries, the name of a file in
which to store this library’s VSN catalogdt c/ f s/ sanf s/ ml 50_cat).

The second line defines the DLT tape drive inside the library. These entries
refer to the equipment identifier for this tape devicggv/ r nt / 2cbn), the
ordinal for the deviceS1), the equipment typé ), the family set name

(M 50), and the device staten).

Again, when configuring DLT drives, make sure that you add the DLT
definitions to the ker nel / dr v/ st. conf file, as shown in Step 4, “Add
Tape Supporttst . conf ”. DLT drives are not part of the standard Solaris
configuration.
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[ etcl/fs/sanfs/ncf

Completed

Figure 2-2 showsthe complete/ et c/ f s/ sanf s/ ncf for the configuration

example:
sanf sl 1 ms sanfsl
/ dev/ dsk/ c1t 0d0sO 11 nd sanfsl on /dev/rdsk/clt 0d0sO
/ dev/ dsk/ c1t 1d0s5 12 nmd sanfsl on /dev/rdsk/clt1d0s5
sanf s2 2 ms sanfs2
/ dev/ dsk/ c1t 1d0sO 15 nd sanfs2 on /dev/rdsk/clt 1d0sO
/ dev/ dsk/ c1t 0d0s1 16 nmd sanfs2 on /dev/rdsk/clt0dOsl
/ dev/ samst / cOt 2u0 20 od - on
/ dev/ sanst/ clt 2u0 30 rb hp30 on /etc/fs/sanfs/hp30 cat
/ dev/ samst / c1t 5u0 31 od hp30 on
/ dev/ sanst/ clt 6u0 32 od hp30 on
/ dev/rnt/Ocbn 40 tp - on
[ dev/ sanst/ clt 3ul 50 rb nl50 on /etc/fs/sanfs/m50 cat
/ dev/rnt/2cbn 51 tp m50 on

Step 10: Set up ASM
Default Values

Step 11: Create a
VSN catalog

Figure 2-2 Complete / et ¢/ fs/sanfs/ncf Example

The/ opt/ LSCsanf s/ exanpl es/ def aul t s. conf filecontains
default settings for certain default valuesin ASM. Read the

def aul t s. conf (4) manual page and examine thisfile to determine
which, if any, of the defaults should be enabled. Copy the example

defaul ts. conf to/ etc/fs/sanfs/defaults. conf,theneditthis
file, removing comments from the entries to be enabled.

For most SCSl-attached libraries, A VSN catalog is created automatically
when ASM isinitialized. The additional parameter field for the robot entry in
the mcf file gives the pathname to the catal og.

However, for a network-attached robot, you must create a catalog at thistime.
See Chapter 4, “Managing Removable Media Libraries”, for instructions on
how to build a VSN catalog.
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Step 12: Label Tapes
or Optical Disks

Step 13: Configure
the Archiver

Step 14: Create the
Mount Point and
Update /etc/vfstab

Sites that use manually loaded devices or libraries without a bar code reader
must prepare media to be used.

To prepare removable media, compl ete the following step.

e Usingt pl abel (1M orodl abel (1M, create a label on the
removable media that SAM-FS uses (see examples).
# odlabel —vsn OPTICO01 —new /dev/samst/cOt5u0
# tplabel —vsn TAPEO1 -new /dev/samst/cOt4u0

The mediais now ready to be used.

The archiver archives all files under all ASM mount points. Note that the
administrator is not required to take action. The archiver archivesto all VSNs
in al configured robots. If your site has additional requirements, you need to
set up an archiver command file. See the discussion on automatic storage
management in Chapter 6, “Archiver Operations”, and the

ar chi ver. cnd(4) manual page for additional information.

This document assumésan? is the mount point of theanf s 1 file system.
You can select a different name and substitute it &an7 , if you want

1. Create the mount point:

server# nkdir /san’

2. Next, if you want, change the permissions, owner, or group owner of the
root directory of the file system

server# chnod 755 /sam
server# chown root /sam
server# chgrp other /sam
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Step 15: Make the
File System

3. Makethe/ et c/ vf st ab entry for each ASM file system. An example

entry follows:

sanfsl - /sam sanfs - yes high=80,|ow=60

Thefirst field (device to mount) specifiesthe name of the ASM file system
to mount. The second file (deviceto fsck) contains adash indicating there
are no options. do not fsck an ASM file system. Thethird field (mount
point) is the default mount point. The fourth field (FS type) must be
sanf s. Thefifthfield (fsck pass) isunused and containsadash indicating
there are no options.

The sixth field (mount at boot) specifiesdel ay, a specia flag whichis
interpreted by ascript whichisinstalled intothe/ et ¢/ r ¢3. d directory
by the pkgadd command. This script, which is run when the system
entersinit state 3, scansthe/ et ¢/ vf st ab fileand mountssant s file
systems which are flagged yes. Seethenmount _sanf s(1M manual
page for the format of these entries. Specifying no indicates that you do
not want to automatically mount the file system.

Finally, the seventh field (mount options) is alist of comma-separated
options (with no spaces) that are used in mounting the file system. See
mount _sanf s(1M for alist of the available mount options.

Note: If you configured multiple mount points, repeat these steps for each
mount point, using a different mount point (/ sam and family set name
(sanf s1) eachtime.

1. Using sanmkf s, create afile system for each family set that has been
defined.

server# /opt/LSCsanfs/sbin/samkfs sanfsl1
An output sample from sammkfsisincluded:
server# sammkfs sanfsl

total data kil obytes
total data kil obytes free

31842048
31841680

Caution: Running sanmkf s creates a new file system, removing all data
currently contained in the partition associated with the file system in the
/ etc/fs/sanfs/ncf.
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Step 16: Startup and

Step 17: Share the

Shutdown ASM

File System with
Client Machines

Thenount _sanf s commandto mount an asm filesystem startssamt i ni t
if the systemis at run-level 3 or above.

[etc/rc3.d/ S95sand startsup santi ni t if the
[etcl/fs/sanfs/ncf existsandsam i nit isnot already running.

Changethe/ et c/ vf st ab mount at boot parameter to “yes”. This indicates
that samfs file systems will be mounted'lat ¢/ r c2. d/ SO1LMOUNTFSYS.

It is possible to stopam i ni t and leave the samfs file systems mounted.
Whensant i ni t is restarted, pending stages are reissued and archiving is
resumed.

Manual Sartup/Shutdown

1. Enter the following information to perform manual startup:
server# sand start
server# nmount /asm

2. Enter the following information to perform manual shutdown:
server# sanmd stop
server# unmount /asm

Automatic Sartup/Shutdown

1. Enter the following information to perform an automated startup:
Edit/ et ¢/ vf st ab to ensure thates is enabled.
Boot system. Go to run level 3 (multi-user mode).

2. Ifsami nit is notrunning, stages are not queued and files are not
archived untisam i ni t is started.

The Solarishar e( 1M command must be run to make the file system
available for mounting by remote systems. Share commands are typically
placed in the et c/ df s/ df st ab file and are executed automatically by
Solaris when enterinigni t state 3.

For example, on the server, enter the line:
server# share -F nfs -orw=clientl:client2-d* ASM /sam

Note: If you makethe aboveentry in / et c/ df s/ df st ab, Solarisshares
thefile system after the next system reboot. If you want to sharethefile system
immediately, you must type the shar e command at a root shell prompt. |If
there are no shared file systems when Solaris boots, the NFS server is not
started. You must reboot after adding the first share entry to thisfile.

The following NFS mount parameters can impact the performance of aNFS
mounted SAM-FSfile system. You can set the following parametersin the
/ etc/vfstabfile(seemount _nfs(1M).

timeo = n
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Step 18: Mount the
File System on the
Client Machines

Step 19: Establish
Periodic samdumps

Thisvalue setsthe NFStimeout to n  tenths of asecond. The default is 11
tenths of asecond. L SC recommends setting this number to alarger value such
as 1000 or even 10000.

rsize = n

Thisvalue sets the read buffer sizeto n bytes. In NFS 2, change the default
value (8192) to 32768. In NFS 3, retain the default value of 32768.

WwWsize = n

Thisvalue sets the write buffer sizeto n bytes. In NFS 2, change the default
value (8192) to 32768. In NFS 3, retain the default value of 32768.

On the client systems, mount the servésamfile system at a convenient
mount point. In this example, we mowdr ver: / samon/ sam and enter
the following information in/ et ¢/ vf st ab:

server:/sam- /sam nfs - no hard,intr,ti meo=60

Next, on the command line, perform timeunt :

client# nount /sam

The automounter can also do this, if the site prefers. Follow your site
procedures for addinggrver:/ samto your automounter maps.

Note: It is strongly recommended that clients mount the file system with the

har d option. Attimes, there may be a significant delay in ASM's response to
client requests. This can occur when a requested file resides on a piece of

media that must be loaded into a DLT tape drive. Ihidwed option is not

given, the client may return an error instead of retrying the operation until it

completes.

If you must use theof t option, make sure you set the value ef r ans to
a large number such as 120 (the default is 5). This sets the number of NFS
retransmissions.

The server should periodically create a control structure dump using
sanmdunp( 1M . This dump does not include the data stored in your file
system, but it does include information necessary to quickly locate the data on
your removable media devices. This information is necessary to recover from
a cache disk failure. Usanr est or e to restore the control structure dump
after initializing the file system if such a failure occurs. Make an entry in root’s
cront ab file so thecr on daemon runsanf sdunp periodically:

100* * * (find /csd.directory -typef -mtime +3\
print| xargs-11rm -f); cd sam1; \

/opt/L SCsamfs/shin/samfsdump -f \
csd.directory/saml/‘date +\%y\%m\%d"
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Step 20: Establish
Periodic Backups of
.inodes

This example crontab entry uses an ASM file system named samil. Replace
/ csd. di rect ory with an existing directory of your choice. This entry
causes the commands to be executed each day at midnight. First, the old
dumps are renamed and anew dump is created in

/ csd. directory/ saml/ yynmdd. cr on mailsthe output of

sanf sdunp to root.

If you have multiple ASM file systems, make similar entries for each. Make
sure you save each dump in a separate file. Seethesandunp( 1M manual
page and Chapter 9, “Dumping and Restoring ASM Control Structures”.

As an alternative teanmdunp( 1M , you can periodically save inode
information, which is stored in filei nodes under the mount point. The

. i nodes file is used to recover a file system after a cache disk failure. Save
the file using the following command:

server# dd if=/sani.inodes of=/hone/sanfs/i nodes
bs=128k

After a disk failure, the backup nodes file can be inputteammkf s( 1M .
sammkf s constructs the file system and restores the inodes. All the files,
directories, symboalic links, and removable media files are offline. You can
back up the i nodes file more frequently since it takes less time than running
sanf sdunp. Specifying the block size in integer multiples of 16k increases
the performance of thad copy (e.g.bs=128k orbs=512k).

Software Upgrade Procedure

Step 1: Back Up
Each ASM File
System

Step 2: Mount the
Installation CD-ROM

This section describes upgrading a server to a new release of the ASM
software. All steps in this section must be performed as superuser (root).

If you do not have current backup files for your ASM file systems, create them
now usingsandunp and by copying the inodes file usidd. See Step 19,
“Establish Periodisandunps” and Step 20, “ Establish Periodic Backups of

. i nodes” in the previous section on ASM installation and configuration
procedures.

Insert and mount the ASM installation CD-ROM as described in Step 2,
“Mount the Installation CD-ROM?” in the previous sub-section on ASM
installation and configuration procedures. Note that you should follow the
installation instructions accompanying the CD-ROM. These instructions
provide up-to-date details on adding the ASM release files to the server.

Running the Solaris Volume Manager, enter the following:
| nsert CD- ROM
server# cd /cdronf cdronD
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Step 3: Stop sam-init

Step 4: Unmount the
File Systems

Step 5: Remove
Existing ASM
Software

Step 6: Unload ASM
Modules

Step 7: Add the
Packages

Tostopsanti nit,type
server# /opt/LSCsanfs/sbin/sand stop

Using the Solarisunount command, unmount each ASM file system. If you
encounter difficulty unmounting afile system, it may be because you or
another user is using files or has changed to directoriesin the file system. If
you cannot identify and correct this situation, you may need to reboot with the
mount at boot fieldin/ et ¢/ vf st ab changed from del ay tono. This
inhibits the file systems from being mounted at reboot time. You can use the
“fuser sanfsl1” command to show theprocess|Dsof processesusing the
sanf s1 file system.

Use pkgrm to remove the existing ASM software. You must remove all
existing ASM packages before installing the new packages. |f you are using
any of the optional StorageTek packages as described at the beginning of this
chapter, you should make sure that you remove these packages prior to the
main StorageTek asm package. Use pkginfo(1) if you are unsure asto
which packages are currently installed.

The following example removes all of the StorageTek packages:
server# pkgrm LSC bm
server# pkgrm LSCst k
server# pkgrm LSCdst
server# pkgrm LSCgui
server# pkgrmLSCre
server# pkgrm LSCdoc
server# pkgrm LSCsanfs

To avoid areboot, you need to unload the ASM modules. The following
example checks to see if the modules are loaded, and in this case, unloads
them:

server# nodinfo | grep sam

91 f5ef4000 3904c 17 1 sanfs (Storage and Archiving

Mgnt FS)

92 f5¢3c800 3cc 180 1 samsys (SAMFS system

93 6015000 109 17 1 sanst (SAMFS optics/robots SCS

target)

server# nodunl oad -i 91
server# nodunl oad -i 92
server# nodunl oad -i 93

If you cannot unload the modules, you need to reboot the system as described
in Step 10, “Reboot the System”.

ASM uses the Solaris packaging utilities for adding and deleting software. As
such, you must be logged in as superuser (root) to make changes to software
packages. pkgadd( 1M prompts you to confirm various actions necessary

to upgrade the StorageTek packages.
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Step 8: Restore File

Changes

(inquiry.conf and

samst.conf)

Step 9: Update the

License Keys

The ASM packages and all optional productsresideinthe/ cdr om cdr onD
directory. To satisfy product dependencies, you must upgrade the sanpkg
first. Runthepkgadd command to upgrade all packages, answering “yes” to
each question:

server# pkgadd -d sanpkg(nust be first)

server# pkgadd -d sanstk(optional)

server# pkgadd -d sandst (optional)

server# pkgadd -d sam bn{optional)

An optional set of graphical user interfaces (GUIs) are available with ASM.
These GUIs will eventually replace our current tools usdert ool (1M .
The new GUIs require the installation of a Java runtime environment. Add
these packages as follows:

server# pkgadd -d sangui (optional)

server# pkgadd -d sanjre(optional)

This manual is available in both pdf and postscript formats. Add this package
as follows:
server# pkgadd -d sandoc(optional)

StorageTek does not guarantee correct operation with peripherals other than
those included intheet ¢/ f s/ sanf s/ i nqui ry. conf file supplied with

the release. Therefore, each release overwrites the existing file. When adding
the new package, ASM saves a copy of this file in
letcl/fs/sanfs/inquiry.conf. mudyy. Compare the old file with

the new file and merge any changes that might be used with your configuration.

If you have modified ker nel / dr v/ sansf . conf, you need to merge any
changes to it as well.

The originall ker nel / dr v/ sanst . conf file is backed up to an alternate
file during the upgrade before it is replaced with the latest version during the
installation of the LSCsamfs package. The original

/ kernel /drv/ sanst . conf file is written to

[ kernel /drv/ sanst. conf. nddyy during installation.

If necessary, you should manually transfer any local modifications to the new
sanst . conf file from the backup version.

It may be necessary to update the license keys. If you are upgrading from a
ASM release prior to 3.3.0 you need to place a new license key in
/etcl/fs/sanfs/LI CENSE. 3. 3. For more information see Step 7,
“License ASM” in the ASM installation and configuration procedures section
of this chapter.
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Step 10: Reboot the
System

Step 11: Mount the
File System(s)

Step 12: Relink API
Applications
(optional)

If you were unable to unload the ASM modules described in Step 6, “Unload
ASM Modules” in this sub-section, you must reboot the system at this time.
Otherwise, continue with Step 11.

Mount the file systems and continue operation with the upgraded ASM
software.

If you are running applications that use the ASM application programmer
interface (API) and you are using static linking, you should relink these
applications at this time.

Chapter 2. ASM Installation and Configuration — 2-33



2-34



Chapter 3. ASM Basic Operations

Introduction

This chapter describesthe basic operationsfor direct SCS|-attached removable
media libraries and manually mounted devices. The following topics are
presented:

Basic operations - Common to all media libraries.
Media library operations - For systems that use a mailbox.
Media library operations - For systems that do not use a mailbox.

Manually-mounted device operations - For stand-alone tape and magneto-
optical drives

If you have a library that is network-attached versus direct SCSl-attached, see
the respective manual pages $aork (7), gr auaci (7),i bn3494(7), and
fujitsulmf(7).

Basic Operations

Several basic operations are essentially the same on all libraries. The
following basic operations are presented in this section:

How to start and stop ASM

How to turn a library “on” and “off”
How to audit a volume

How to audit a library

How to mount (load) a volume

How to unload a volume from a drive
How to label media

How to clean a tape drive

Clearing media errors



How to Start ASM

How to Stop ASM

How to Turn a
Library “On”

How to Turn a
Library “Off”

SAM i ni t isstarted automatically by mounting an ASM file system.

You can also start SAM i ni t without mounting any file systems by entering
the following:

# [ opt/sani shin/sand start
If ASM is already running, the following message is displayed:
SAMinit daenon already running
It ispossibleto stop sam i ni t and leave the ASM file systems mounted.

When sant i ni t isrestarted, pending stages are reissued and archiving is
resumed.

Tostopsam i ni t, type
# [ opt/sani shin/sand stop
If SAM i ni t isnot running, stages will be queued and files will not be

archived until sam i ni t isstarted.

When a library is in the “on” state, it is under ASM control and may proceed
with general operations. Tlsanu( 1M “c” display and the
r obot t ool (1M robots panel display the state of the library.

To turn a library to “on”, enter one of the following:

«  Fromsanu( 1M, enter the following command whegg is the ordinal
of the library:

:on eq
« Fromrobott ool (1M, select the library in the robots panel. Then

select the “Change State” button, pull down the menu, and select “On”.

Placing a library in the “off” state stops I/O operations and removes the library
from ASM control. No automatic robotic movement of media occurs. Note
that the drives in the robot remain in the “on” state. You might turn a library
off when:

* You want to stop ASM operations for this library only.

* You suspect that the library or a drive is not functioning properly and you
want an engineer to run diagnostics.

* You want to power down the library.
To turn a library to “off”, enter one of the following:

e Fromsanu( 1M, enter the following command wheeg is the ordinal
of the library:

:off eq
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How to Load a
Volume into a Drive

How to Unload a
Volume from a Drive

How to Label Media

« Fromrobott ool (1M, select the library in the robots panel. Then
select the “Change State” button, pull down the menu, and select “Off”.

Loading a volume in a drive occurs automatically when the volume is needed
for archiving or staging. Loading refers to moving a tape or optical from a
storage slot to a drive and making it ready. When you manually load a volume,
it is loaded in the next available drive in the library; you cannot explicitly load
a volume to a drive. (If you wish to make a drive unavailable for this purpose,
use thesanu( 1M “:unavail” command or change the state of the device
usingdevi cet ool (1M .

To manually load a volume, enter one of the following:

1. Fromsanu( 1M, load the volume by the slot number ot ) or VSN
(vsn). Enter one of the following commands, whergis the ordinal of
the library:

:mtslot eq dot
:mtvsn vsn
2. Fromrobott ool (1M, select the VSN from the VSN catalog panel.

Select the “Mount” button. The robot loads the medium in a drive.

Unloading a volume occurs automatically when a volume is no longer needed.
You can also manually unload a drive. Unloading refers to removing a volume
from a drive.

To manually unload a drive, enter one of the following:

e Fromsamu( 1M , unload the drive by entering the following command,
whereeq is the equipment number of the drive:

:unl oad eq

 Fromdevi cet ool (1M, select the drive in which the VSN is present.
Then select the “Unload” button. The robot unloads the medium from the
drive and places it in its storage slot.

If you are not using an automated library with a barcode reader, you must label
the media before using ASM.

If your automated library uses barcodes, make sure that the following line is
included inthe et c/ f s/ sanf s/ def aul t s. conf file. This line ensures
that the six low-order digits become the VSN for the medium.

| abel s = barcodes_| ow

If you want the six high-order digits to become the VSN label, include the
following line in the/ et ¢/ f s/ sanf s/ defaul ts. conf file:

| abel s = bar codes
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When a medium is mounted for awrite operation, a label iswritten on the
medium before the write begins. The medium must be write enabled and
unlabeled, and have a readable barcode.

Caution: Labeling and relabeling the mediawill destroy all dataonthe media.
Make sure thisis your intent before labeling or relabeling media.

Select one of the following methods to label a new tape:
» Enter the following information:
# tplabel -new -vsn new vsn -slot slot eq

wherenew _vsnis the VSN for the new taps/ ot is the slot number in
which the tape is located, ang is the equipment number for the robot as
defined inncf (4).

OR

e Userobott ool (1M) to select a medium. Click the Label button and
enter the information for the new VSN as prompted.

The tape is mounted and positioned, and the new tape label is written.
Select one of the following methodsto relabel a tape:
» Enter the following information:
# tplabel -old o/d vsn -vsn new vsn -slot slot eq

whereol d_vsn is the volume serial name of the old tapew vsnis
the VSN for the new tape/ ot is the slot number in which the tape is
located, andbq is the equipment number for the robot as defined in
ncf (4).

OR

e Userobott ool (1M) to select a medium. Click the Label button and
enter the information for the old VSN and new VSN as prompted.

The tape is mounted and positioned, and the tape label is written.
Sdlect one of the following methods to label a new optical disk:
» Enter the following information:
# odlabel -new -vsn new_vsn -dot slot eq

wherenew _vsn is the VSN for the new optical disk/ ot is the slot
number in which the optical disk is located, atis the equipment
number for the robot as definednof (4).

OR
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e Userobot t ool (1M) to select an optical disk. Click the Label button
and enter the information for the new VSN as prompted.

The optical disk is mounted and positioned, and the new optical disk label
is written.

Select one of the following methodsto relabel an optical disk:
» Enter the following information:
# odlabel -old old vsn -vsn new_vsn -slot slot eq

whereol d_vsn is the volume serial name of the old optical disk,
new_vsn is the VSN for the new optical dis&/ ot is the slot number
in which the optical disk is located, ard is the equipment number for
the robot as defined imcf (4).

OR

e Userobott ool (1M) to select an optical disk. Click the Label button
and enter the information for the old VSN and the new VSN as prompted.

The optical disk is mounted and positioned, and the optical disk label is
written.

How to Audita  Occasionally the reported capacity of a tape or optical medium may need to be
Volume  updated in the catalog. Performing an audit loads the medium, reads the VSN,
and updates the catalog entry for the slot.

To perform an audit, on a volume enter one of the following:

e From the following command line, wheeg is the equipment ordinal of
the library:

# auditslot -e eq slotnunber

e Fromrobottool (1M select the VSN from the VSN catalog panel.
Select the “Audit” button. The robot mounts the medium in to a drive and
updates the catalog.

How to Audit a A full audit mounts each piece of media into a drive, reads the label, and
Library  updates the library catalog. A library should be audited in the following
situations:

« After moving media in the library without using ASM commands.

< Ifyou are in doubt about the status of the library catalog and would like to
update it. For example, after a power outage.

< If you have added, removed, or moved media in a library that has no
mailbox. (See “Media Library Operations - Systems Without a Mailbox”
in this chapter.)
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How to Clean a Tape

Drive

To perform afull audit on amedialibrary enter one of the following:

« Fromsanu( 1M enter the following command, wheeg is the
equipment ordinal of the library:

caudit eq

« Fromrobott ool (1M select the library in the robots panel. Select the
“Full Audit” button. The following message appears: “This command
will take a long time. Do you wish to Continue or Cancel?” Select
“Continue” to proceed with the audit.

ASM supports the use of cleaning tapes, if cleaning tapes are supported by the
hardware and your media library Hasbel s = bar codes enabled. Ifa
tape drive requests to be cleaned, ASM automatically mounts a cleaning tape.

Cleaning tapes must have a VSN of “CLEAN" or a VSN starting with the
letters "CLN" in the barcode label. Multiple cleaning tapes are allowed in a
system.

Note: Certain drive errors can result in cleaning media being mounted
repeatedly until all cleaning cycles are consumed. Sites can prevent this
situation by limiting the number of cleaning cycles on cleaning media with the
chmed(1M command.

When automatic cleaning is not available and the system uses barcodes, you
can invoke thel eandri ve( 1M command to manually request that a drive
be cleaned:

# cleandrive eq

whereeq is the tape device equipment ordinal to be loaded with a cleaning
cartridge.

Cleaning tapes are only useful for a limited number of cleaning cycles. The
number of remaining cycles can be viewed inrthbot t ool (1M VSN

catalog display under the "count" field, or withnu( 1M in the ‘v” display.

ASM tracks the number of cleaning cycles used for each cleaning tape and
ejects the tape when the remaining cycles equals zero. A DLT cleaning tape
has 20 cycles and an Exabyte cleaning tape has 10 cycles. Each time a cleaning
tape is imported, the cleaning cycle is reset to the highest number of cycles for
that type of tape.

If automatic cleaning is available on your system but all cleaning tapes in the
library have a count of zero, the drive is set to off and a message is issued in
the ASM log. A cleaning tape with a count of zero can be reset using the
chmed( 1M command as follows:

# chmed -count count nedia_ type vsn

count is the number of cleaning cycles you want to resetdi a_t ype
specifies the media type. Seedi a(5) for the complete list of media types.
vsn specifies the volume serial name of the media.
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Clearing Media
Errors

Automatic cleaning by ASM is not supported on network-attached libraries.
You should use the vendor’s library manager software for automatic cleaning.

When a hardware or software error is encountered on a piece of media, ASM
sets the "MEDIA ERROR" flag in the VSN catalog. On any given piece of
media which gets a media error, ttemred( 1M command can be used to

clear the error and you can attempt to use the piece of media. The “MEDIA
ERROR” flag is displayed in trearmu( 1M “v” display, in the

robott ool (1M VSN catalog panel, and in thé bngr (1M VSN

display.

To clear the media error flag usingred, enter the following:
# chmed -E media_type vsn

nedi a_t ype specifies the media type. Seedi a(5) for the complete list
of media types.vsn specifies the volume serial name of the media.

Media Library Operations - Systems with a Mailbox

How to Import Tapes
Using a Mailbox

This section describes how to import and export media for tape and optical
media libraries that use a mailbox.

A mailbox is an area where media is added and removed from the library. The
import calls ASM to move a cartridge from the mailbox to a storage slot. The
export command calls ASM to move the cartridge from a storage slot to the
mailbox. If your system does not have a mailbox, the operations described in
this section do not apply to your system. See the next section, “Media Library
Operations - No Mailbox Systems”.

Some media libraries only import and export one piece of media at a time. A
mail sot handles a single piece of media and is used to import to and export
from the library.

Libraries that use a mailbox include the StorageTek 9714, StorageTek 9710,
and ADIC Scalar series media libraries. Libraries that use a mail slot include
the HP SureStore st series.

To import tapes into a library that uses a mailbox, follow these steps:

Open the mailbox using the manufacturer’s suggested operation (usually a
button near the mailbox). Sometimes the mailbox is a one-slot mailbox
referred to as mail slot.

2. Manually place the media into the mailbox or mail slot.

3. Close the mailbox.
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How to Export Tapes

Using a Mailbox

Import the mediaby entering one of thefollowing commands. ASM moves
the mediafrom the mailbox to astorage slot and updatesthelibrary catalog
for each piece of media.

From the command line enter:
# inport eq
where eq is the equipment ordinal of the library.

Fromr obot t ool (1M, select the library in the robots panel. Then
select the “Import” button.

Fromsanu( 1M , enter the following command, wheeeq is the
equipment ordinal of the library:

sinport eq

To export (remove) tapes from a library that uses a mailbox, select one of
the following methods. The media is moved from a storage slot to the
mailbox or mail slot.

From the command line:

Enter one of the following export commands whet®t is the number
of the slot in which the media is storedn is the volume serial name of
the media, aneéq is the ordinal of the library:

# export -s slot eq
OR

# export -v vsn eq
Fromrobottool (1M:

Select the slot or VSN in the VSN catalog panel, and then select the
“Export” button.

From sanu(1M:

Enter one of the following commands, wherg is the equipment ordinal
of the library ands/ ot is the slot number in which the tape resides:

:export eq slot

Open the mailbox or mail slot using the manufacturer’s suggested
operation (usually a button near the mailbox).
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Media Library Operations - Systems Without a Mailbox

How to
Add/Remove/Move
Tapes (No Mailbox)

This section describes operations for media libraries that do not use amailbox
for media movement. To move mediainto and out of the library, idle the
library, open the system door, remove or add media, and close the door. If the
library does not use barcode media, an audit must be performed.

Libraries that do not have a mailbox or mail slot do not have the capability of
importing or exporting tapes. Therefore, after every movement of tape within
these libraries, the library catalog needs to be updated either automatically by
scanning the barcodes or, if barcodes are unavailable, by auditing the library.

To add, remove, move tapesin alibrary that has no mailbox, follow this
seguence:

1

Ensure that no archive or stage processes are active by idling al of the
drivesin thelibrary. Enter one of the following:

Fromsamu( 1M enter the following, where eq isthe ordinal the drive:
ridle eq

Fromdevi cet ool ( 1M selectthedriveinthedevicespanel. Selectthe
“Change State” button, pull down the menu, and select “Idle”.

The drives switch from “idle” to “off” when all I/O activity is completed.

If your library does not use barcodes:

2.

Move the media catalog entries into the historian usingh@ad( 1M
command or unload anobot t ool (1M . Enter one of the following:

Fromsamu( 1M unload the catalog by entering the following command,
whereegq is the ordinal of the library:

:unl oad eq

Fromr obot t ool (1M select the library, then select the “Unload”
button. The robot catalog is immediately emptied; these entries are now
visible if you select the historian (hy) catalog.

Unlock and open the door to the library.

Now you can add media, remove media, or move media within the slots of
the library.

5. Close the door to the library and lock it.

If your library uses barcodes:

The robot re-initializes and scans the media into the library. ASM updates
the catalog, which should now contain the tapes’ VSNs. The library state
is “on”.
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If your library does not use bar codes:

6. Complete afull audit of the library to update the catalog to reflect the
repositioned media. To perform afull audit on amedialibrary enter one
of the following:

Fromsanu( 1M enter the following command, where eq is the ordinal
of the library:

caudit eq

Fromr obot t ool (1M select thelibrary in the robots panel. Select the
“Full Audit” button. The following message appears: “This command
will take a long time. Do you wish to Continue or Cancel?” Select
“Continue” to proceed with the audit. The library will load each piece of
media, read the label, and add the media entry in to the library catalog.

Manually Mounted Drive Operations

How to Load a
Medium

How to Unload a
Medium

This section describes how to load and unload a medium with a manually
mounted (or stand-alone) drive.

Manually mounted drives use the historian’s catalog as the working catalog.
Select the historian (hy) entry to display the catalog entries in the
robott ool (1M by. Usedevi cet ool (1M to load and unload the
media in manually mounted devices.

To load a tape cartridge or magneto-optical platter into a manually mounted
device, place the cartridge in the drive according to the manufacturer’s
instructions. ASM recognizes that a piece of media is loaded, and it reads the
label and updates the catalog. No further action is necessary.

1. Select one of the following methods to idle the drive. This ensures that no
archive or stage processes are active.
Fromsanmu( 1M enter the following, whereq is the ordinal of the drive:
ridle eq
OR

Fromdevi cet ool (1M select the drive in the devices panel, select the
“Change State” button, pull down the menu, and select “Idle”.

— The drive switches from “idle” to “off” when all I/O activity is
completed.
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2. Fromsanu( 1M, unload the drive by entering the following command,
where eq isthe ordinal of the drive:

:unl oad eq

Fromdevi cet ool (1M select the drive. Then select the “Unload”
button.

The tape rewinds and is ready to be removed. An optical platter ejects
automatically. See the manufacturer’s instructions for removing the
specific media.
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Chapter 4. Managing Removable Media Libraries

Introduction

This chapter describes the theory and operations of managing removable
medialibraries. The following topics are presented:

e Library hardware and software components
e Configuring libraries
e Library operations

« Managing exported volumes using the historian

Media Library Hardware and Software

A media library is a robotically-controlled device designed to load and unload
removable media under programmed control without operator intervention. A
library consists of three partstransport that moves media to and from

storage anddrives. Libraries may also be known as media changers,
jukeboxes, or simply robots. Media is imported to and exported from the
library, loaded and unloaded automatically or manually, and archiving and
staging proceeds using a site-defined scheme for allocating the number of
drives to use.

A SC3-attached library is connected directly to a server using SCSI
interfaces, such as the HP optical libraries. These libraries are controlled
directly by ASM using the SCSI standard for media changers.

A network-controlled library such as some of the StorageTek (STK),
EMASS/Grau, or IBM libraries, are controlled using a software package
supplied by the vendor. In these cases, ASM interfaces with the vendor
software using an LSC, Inc. media changer daemon specifically designed for
the library. The media changer daemons are shown as follows:



Media
Changer

Description
Daemon

robot s Monitors the execution of robot control daemonsr obot s isstarted
automatically by samini t.

generic Controls libraries that conform to SCSI |1 standards for media
changers and the network-controlled EMASS/Grau and Fujitsu
LT300 libraries.

stk Controls the StorageTek (STK) media changers through the
ACSAPI interface. (Optional package available from LSC, Inc.)

i bnB494 Controls the IBM 3494 tape libraries through the Imcpd interface.
(Optional package available from LSC, Inc.)

The IBM 3494 and StorageTek network-attached libraries and the Ampex

libraries require an additional software package to run ASM. These optional
packages are listed in Chapter 2, “ASM Installation and Configuration”. They
also require vendor-supplied drivers.

How to Configure Media Libraries

The ncf file

Libraries are configured in theet c/ f s/ sanf s/ ncf file. The additional
parameters field in thecf file contains the pathname o€atalog file, which
contains information about the contents of each of the media storage slots in
the library. Some libraries, such as the IBM 3494, StorageTek, and Grau,
require additional configuration information. This information is placed in a
separate file and the name of the file is also specified imthefile.

ASM configuration of libraries should not be attempted until all vendor-
supplied software (if any) is installed and known to be working. See the
documentation supplied by the vendor and make sure that you familiarize
yourself with the vendor’s software.

The master configuration file¢ f ) is written as described in Chapter 2, “ASM
Installation and Configuration”. Drives are associated with a library using a
family set name, each device is given a unique equipment ordinal, and so on.
However, two important fields must be supplied within the entry for the
library: the equipment identifier field, and the additional parameters field.

For SCSl-attached libraries, the equipment identifier field is the

/ dev/ sanst entry for the library itself. See the configuration example for a
magneto-optical library in Step 9, “Configure ASM”, in Chapter 2, “ASM
Installation and Configuration”. For network-controlled robots such as the
STK, Grau, and Fujitsu, the equipment identifier field contains the full path
name to the parameters file (described in the next subsection).
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For both SCSI and network-controlled libraries, the additional parametersfield
isthe full pathname to the library catal og.

Thefollowing ntf entries define an STK network-attached library. Inthis
example, two drives are associated with an STK library.

# Equi prment eq eq famly dev  Additi onal

# ldentifier ord ty Set st Par anet er s

#

letc/fs/sanfs/stk50 50 sk Stk50 on letc/fs/sanfs/stk
50 cat

/ dev/rnt/Ocbn 51 sg Stk50 on

/dev/rnt/ 1lcbn 52 sg Stk50 on

The parameters file  If the library is using the vendor’s software package running an interface as
previously described, you must set up an additional parameters file that defines
to ASM the system characteristics of the library and its drives. The parameter
file is different for each vendor’s library; refer to the manual page for the
appropriate vendor to review the available parameters. Set ki{er) ,

i bn8494(7),grauaci (7), andf ujitsul nf(7) manual pages for
complete descriptions of each system.

The following example parameters filegt ¢/ f s/ sanf s/ st k50) is from
an StorageTek library. In this example, two drives are described for the
StorageTek library in accordance with #tek( 7) manual page.

#

# This is file: [etc/fs/sanfs/stk50

#

host nane = acsl s_host name_here

[dev/rmt/0Ocbn = (acs=0, |snel, panel =0, drive=1)
[dev/rmt/1lcbn = (acs=0, |snel, panel =0, drive=2)
capacity = (9 20971520)

The def aul t s. conf There are several parameters you can set in the
file /etc/fs/sanfs/defaults. conf file to control robot operations. See
def aul t s. conf (4) for a complete description of each parameter.
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Barcodes

Drive Timing Values

Example

If your library uses a barcode reader, you can configure the system to set the
tape label equal to thefirst or last characters of the barcode label, as follows:

| abel s = barcodes Use the first part of barcode as the
label

| abel s = barcodes_| ow Use the last part of barcode as the
label

| abel s = read Read the label from the tape

If| abel s = bar codes orbar codes_| ow any tape mounted for awrite
operation that is write enabled, unlabeled, and has a readable barcode, will
have alabel written before the write is started.

You can control the unload wait time and dismount time for devices by using
dev_del ay and dev_unl oad. Set the vaues for these parametersin
accordance with your site’s requirementiv is the device type as specified
in thenmedi a(4) manual page.

dev_del ay

dev_del ay indicates the dismount time in seconds for device tige

After media is loaded on the device type, the indicated time must elapse
before the media is dismounted and another media is mounted. The default
for dev_delay is 30 seconds.

dev_unl oad

dev_unl oad indicates the unload wait time in seconds for device type
dev. This indicates time the media changer daemons wait after the device
driver returns from a SCSI unload command. This gives the media
changer time to perform tasks (e.g., ejecting the media, opening the door,
etc.) before the daemon commands the changer to remove the media. Set
this value to the longest time needed for the worst case media changer
configured. See the example file that is supplied with the installation for
default values/(opt LSCsanf s/ exanpl es/ def aul ts. conf). Ifa

device is not included in the example file, it defaults to 0.

The following example contains several parameters that can impact the
configuration of a library. It includes several of the available keyword/value
pairs. A sample is located in

/ opt / LSCsanf s/ exanpl es/ def aul t s. conf .
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Seedef aul ts. conf (4) for acompletelisting of keywords.

exported_nedia = unavail abl e
attended = yes

tape = It

l og = LOG LOCAL7

ti meout = 300

| abel s = barcodes_| ow

It _delay = 10

It _unload = 7

It _blksize = 256

Library Operations

How to build a
catalog

There are several operations necessary to initialize and maintain your library
under ASM. Thissubsection showsyou how to build acatalog, and how to add
and remove media from the library.

A catalogisahinary UFS-resident file, which contains information about each
dotinalibrary. Theinformation includesthe VSN of the medium stored in
the slat, the capacity and space remaining on that medium, and flagsindicating
read-only, write-protect, recycling, and other status for the medium.
Therefore, the catalog is the central repository of all information that ASM
needsto find mediain thelibrary.

ASM treats catalogs differently depending on how the library is attached. |If
thelibrary isa SCSl-attached library, then the catalog is a one-to-one mapping
between catalog entries and physical slotsin the library. Thefirst entry in the
catalog isfor thefirst dot inthelibrary. When amedium is needed, ASM
consults the catalog to determine which slot contains the VSN and issues a
SCSI command to load that slot into adrive.

If thelibrary isnot aSCSI _attached library, then the catalog is not a direct
mapping to the slots, but simply alist of the VSNs known to be present in the
library. When a medium is requested, ASM sends to the vendor’s software a
request to load the VSN into a drive. The vendor’s software handles locating
the VSN's storage slot.

When ther obot s daemon starts, it checks to see that the catalog file for its
library is present. If a library’s catalog file is not present, then the direct SCSI-
attached and IBM 3494 libraries perform a full audit of the library and build
the catalog. For tape libraries, the audit notes the location and barcode (if
available) of all media in the library. For optical libraries, the audit involves
mounting all media and reading the labels. This information is stored in the
newly-created catalog.

Chapter 4. Managing Removable Media Libraries 4-5



However, StorageTek, EMASS/Grau, and Fujitsu libraries cannot be audited in
thisway. For these libraries, the administrator must create an initial catalog.
Then, using aseries of i nport commands, the administrator instructs ASM
to communicate with the library to fill in the catalog. The following example
describes how to create such a catal og.

Assume asystem with an StorageTek library. Thencf fileentry for the robot

appears as.
# Equi pnment Eq Eq Fami |y Dev Addi ti onal
# ldentifier Od Ty Set St Par amet er s
#
[ etc/fs/sanfs/stk50 50 sk sk50 on [ etc/fs/sanfs/sk50_cat

First, build the empty catalog. The following example builds a catalog with
500 entries:

server# build cat-s 500 /etc/fs/sanfs/sk50 cat <
/ dev/ nul |

Then, bringupsanti ni t andissuei nport commandsto load the catalog
with the media already present in the library:

server# inport -v volserl 50
server# inport -v volser2 50
server# inmport -v volser3 50

This method is acceptable if there are not too many mediain the library. For
many volumes, an aternate method can beused. Thebui | d_cat command
can be given alist of VSNs, which it uses to populate the initial catalog. See
thebui | d_cat manual page for more information.

dump_cat Thedunp_cat (1M command dumpsthe mediachanger catalog filein text
format. It has two options: 6= and “-V".

-0 Lists media that is no longer present in the catalog (i.e., the in-use flag is not
set but there is an entry present).

-V Theverbose option displays flags and |abel timesas comments. It printsaline
for each VSN, displaying the label time, last modification time, and mount
time. It displaysthe flagsin the same format asthe sanu v display.
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Thefollowing samplesdisplay information using thetwo dunp_cat options.

root# dunp_cat -0 -V ad30_cat
# audit_time Wed Dec 31 18:00: 00 1969
# version 1 count 48 nediatype It
# Slot VSN Barcode Type PTOC Access Capacity Space Status
Sector Label Tinme
# ---status--- ~---label tinme---- --last nod tine-- -
---nmount tine---
#

0 SLOT1 NO BAR CODE It Oxaf09 149 9955720 3537680
0x68000000 131072 0x371lce29a
# -il-0------- 04/ 20/ 99 15:24:58 05/12/99 03:39:46
05/ 12/ 99 03: 22: 47

1 00081 0081 It Oxf427 61 15166196 6216784 0x62000000
131072 0x37307c8a

# -il---b----- 05/05/99 12:14:50 05/12/99 03:03:09
05/ 12/ 99 03:02: 28

2 ? 00044 |t 0x4959 10 15153864 9839740 0x5a000000
262144 0x33d649b5
# -i-E0-b----- 07/23/97 13:13:09 03/25/99 13:37:22

03/ 25/99 13:33:19

3 00060 0060 It Oxde64 37 9939712 2011560 0x7a000000
131072 0x370400df
# -il Eo-b----- 04/01/99 17:27:27 04/23/99 01:55:55
04/ 23/ 99 00: 54: 34
# 8 00077 NO BAR CCDE |t OxfOce 55 15228912 6366612
0x38000000 131072 0x3717d1b6

# --1EO------- 04/16/99 19:11:34 04/30/99 19:41:24
04/ 30/ 99 18:39: 25

9 CLNO33 NO BAR CODE It 0 18 0 0 0x68000000
0 0
# -il-0------- 12/31/69 18:00: 00 12/31/69 18:00: 00

09/ 01/ 98 14:39:57

How to import and  The physical addition (import) and removal (export) of mediafrom alibrary
export media  can perform severa functions (e.g., replace volumes, ship disaster recovery
tapes off site). The ASM robot manager accomplishes these tasks using the
i nport (1M and export (1M commands, or aternatively,
I'i bmgr (1M orrobotr obot t ool (1M ). Importing and exporting media
also updates the library catalog. See Chapter 3, “ASM Basic Operations”.

Note, however, that each vendor’s library handles the import and export of
media differently due to system characteristics and the vendor-supplied
software. For example, on the ACL 4/52 library, you need to iseuwe
command to move media into the import/export unit before exporting media
from the library. Libraries like the Grau, StorageTek, and Fujitsu
import/export media use their own utilities, while thgport andexport
commands only update the catalog entries used by ASM.

Note: Make sure the system administrator understands the vendor’s system
documentation and the specific StorageTek manual page for that system.
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Tracking Exported Media - The ASM Historian

The ASM historian keepstrack of mediaexported from alibrary or amanually
mounted device. The historian actslike avirtua library; however, it has no
defined hardware devices. Likealibrary, itisconfiguredinthencf file has
acatalog that records entries on all volumes associated with it, can import and
export volumes, and appearsinr obot t ool asanother ASM library.

The historian is optionally configured inthe ntf file using adevice type of
hy. If the historian isnot configured in the mcf file, it is created as.

historian n+1 hy - on /etc/fs/sanfs/samhistorian

wheren+ 1listhelast equipment ordinal inthencf fileplusl. If youwantto
use a different equipment ordinal or pathname for the catalog, you only need
to define the historian in the ncf .

Thehistorian library catalog isinitialized with 1000 entries when the historian
first starts. Make surethat the catalog resides on afile system large enough to
hold theentire catalog. Your site may want to track existing ASM volumesthat
have been exported from the library. In this case, you need to build a catalog
from the existing volumes as described inthebui | d_cat (1M manua

page.

Two configuration parametersindef aul t s. conf affect the behavior of the
historian. If export ed_nedi a = unavai | abl e, then any media
exported from alibrary is set to unavailable to the historian. Requests for
media flagged as unavailable receive an ESRCH error.

Theat t ended parameter tells the historian if an operator is available to
handle mount requests. If att ended = no, an operator is unavailable and
an error isreturned. Seethehi st ori an(7) anddefaul ts. conf (4)
manual pages for more detailed configuration information.

Ampex Media Libraries

Ampex medialibraries (such asthe DST 812) use the Ampex D2 tapes and
drives. This subsection describesthe configuration and initialization of these
systems.

The Ampex libraries are configured like other SCSI interface libraries. The

tape drivers and runtime library are supplied by Ampex and must be installed
before installing ASM. ASM requires version 3.4 of the Ampex DST Tape
DeviceDriver; earlier versions do not work. L SC provides a separate package

for Ampex support (LSCdst). Install this package following the procedures
described in Step 3: “Add the Packages”, Chapter 2, “ASM Installation and
Configuration”.
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Configuration

# Equi prment

# ldentifier
#

/ dev/ samst/ c5

/dev/rdst 14,1

To configure an Ampex library for use with ASM, you need to properly
identify the systeminthe/ et ¢/ f s/ sanf s/ ntf file. Thefollowing
example fragment configures asingle D2 tape drive with arobot. Thentf
entries appear as.

Eq Eq Fanily Dev  Additi onal

Od Ty Set St Par amet er s
t 6u0 55 rb anb5 on [usr/tnp/ampx812_cat
56 d2 anb5 on [ dev/rdst 14,7

Thefirst entry isamost identical to the systems configured in Chapter 2,
“ASM Installation and Configuration”. In Step 9 of Chapter 2, we configured
two robots in a similar manner, as follows:

1. Determine thedev/ sanst symbolic links that point to thiedevi ces
files with the same Solaris hardware paths as shown in the
Ivar [ adm messages files (in this example,
/ dev/ sanst/ c5t 6u0).

Determine an equipment ordinah).

Define the equipment typelf).

2
3
4. Associate the library and drive using a common family set nantbs]).
5. Set the device state om.

6

Specify the location of a library cataldguer / t np/ anpx812_cat).

The second entry is for the D2 drive itself. The equipment identifier and the
additional parameters field are slightly different, due to the fact that Ampex
does not use the naming conventions of the standard Solaris device driver. The
first field is the/ dev entry for the drive in the formatdev/ r dst a.b. As

with other drives, these entries are also symbolic links to the hardware
pathname of the devicea™is the number of the drive (14 in the example) and

“b” is eitherl (no rewind device in the equipment ID field)/ofNo I/O device

in the additional parameters field). Any other valuebf@ not accepted by

ASM.

You must also modify dev/ ker nel / dr v/ dst . conf . The device driver
bit DST_ZERO_ON_EW must be set as follows

(set dst_dev_options = 0x00004001).

The equipment type for the Ampex D2 drive mustiBe Do not use the
generic equipment identifier tp for these systems. The family set name is the
same as that you chose for the librag§5s).
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Formatting a D2
Tape

Ampex Operations

It is not necessary to use Ampex-supplied commands to format tapes since the
ASM software automatically formatsthem. However, if they choose, userscan
format tapes by using the Ampex-supplied dd2_f or mat _t ape utility.

ASM formats the tapes using thet pl abel command with theer ase

option. During formatting, ASM writes several system zones to the tape.
These zones contain the volume 1D, which must be identical to the tape’s
ANSI-standard volume label. The zones allow ASM to identify the mounted
tape without rewinding it to the beginning to read the ANSI-standard label.

ASM can relabel formatted D2 tapes by using-tbe ase option from the

t pl abel command, or by checking tlee ase option in the label popup

when usinglevi cet ool . Using theer ase option reformats the tape. The
new VSN is used as thvl _i d in the system zones. If tkee ase option is

not selected, the re-label can still be completed, but you must use the tape’s
previous label in order to keep the system aome i d and the ANSI label
synchronized.

When ASM takes control of the system, the buttons on the front panel of the
library areNOT disabled as they are for other libraries. Use the ASM utilities
to perform importing and exporting.

Caution: Do not use the buttons on the front of the Ampex libraries to load and
unload tapes. This confuses ASM and the library.

To export a tape, use the unload command from dithiengr orsanu.
unl oad positions the tape to a system area and allows the tape to be unloaded
from the drive and made available to the operator.

ADIC Scalar 224 and 448 Libraries

ADIC Operations

Configuration Tips

The ADIC Scalar 224 and 448 series libraries contain either 2 or 4 DLT drives
with a capacity of up to 48 DLT tapes. These Scalar libraries optionally use a
mailbox and barcode readers.

Operations on the ADIC vary depending on whether a mailbox is available.
The mailbox is used to import/export media from the library. Those operations
that are different when using a mailbox are called out in this section.

The ACL Scalar 2/24 and 4/48 should not be configured with auto-clean or
auto-load when running ASM. See the subsection below, “How to Clean Tape
Drives” for more information.

Auto-load may be used during the initial loading of cartridges as long as ASM
is not running. Remember to disable auto-load when ASM is running.
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How to Import Tapes
(No Mailbox)

How to Import Tapes
(Mailbox Available)

To import tapesin an ADIC library without a mailbox, follow this sequence:
Turn the robot state to off.

2. Usingrobott ool (1M, select therobot, click the Change State button,
and select “off”.

OR

Using sam(@1M , enter the following from the command line:

:off eq

whereeq is the equipment number for the robot as definednir (4).
Unlock and open the door to the library.

Load media into available slots.

Close and lock the door to the library.

o g > W

The robot re-initializes and scans the media in the library. ASM updates
the catalog, which now contains the tapes VSN. The library state displays
“on”.
To import tapes on an ADIC library with a mailbox, follow this sequence:
1. Enter the following:

#import eq

OR

Usingr obot t ool (1M, select the library and click the Import button
2. Push the OPEN button on the front panel of the library. The door opens.
3. Load media into the mailbox slots.

4, Push the CLOSE button on the front panel of the library. Physically close
the door to the mailbox.

The robot moves each tape from the mailbox into an empty slot. The
catalog is updated and should now contain the tape VSNSs.
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How to Export Tapes

(No Mailbox)

How to Export Tapes
(Mailbox Available)

To export tapes on an ADIC library without a mailbox, follow this sequence:

Turn the robot state to off.

Usingr obot t ool (1M, select the robot, click the Change State button,
and select “off”.

OR

Using sam(@1M , enter the following from the command line:

:off eq

whereeq is the equipment number for the robot as definednir (4).
Unlock and open the door to the library.

Remove the tapes from their respective slots.

Close the door to the library and lock it.

The robot re-initializes and scans the media in the library. ASM updates
the catalog. The removed tapes are now unavailable in the catalog. The
library state displays “on”.

To export tapes from an ADIC library with a mailbox, follow this sequence:

1. Enter the following:

# export -v vsn eq or
# export -sdot eq

vsn is the volume serial name of the tapd.ot is the slot number in
which the tape is locatedeq is the equipment number for the robot as
defined in ncf (4).

OR
Usingr obot t ool (1M, select the library, and click the Export button.

The robot moves the tape from the storage slots into the mailbox. ASM
updates the catalog.

Push the OPEN button on the front panel of the library. The door opens.
Remove the tapes from the mailbox.

Push the CLOSE button on the front panel of the library. Physically close
the door to the mailbox.
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Sony B9 and B35 Libraries

SONY Operations

Configuration Tips

How to Import a Tape
without a Mailbox

How to Export a Tape
without a Mailbox

The Sony B-9 and B35 serieslibraries contain 1 or 2 DTF drives with a
capacity of upto 70 DTFtapes. These Stacker libraries optionally use barcode
readers. The Sony 8400 PetaSite is also supported (see the next subsection).

Operations on the Sony libraries may vary depending on whether amailbox is
available. The mailbox is used to import and export media from the library.
This section describes operations that are different when using a mailbox.

The Sony B-9 and B-35 should not be configured with auto-clean or auto-load
when running ASM. See the subsection “How to Clean Tape Drives” for more
information.

Auto-load may be used during the initial loading of cartridges as long as ASM
is not running. Remember to disable auto-load when ASM is running.
To import a tape on a Sony library without a mailbox, follow these steps:
1. Using samu(1M), enter the following from the command line:
:unload eq
whereeq is the equipment number for the robot as definedix (4).

Wait until the system completes its current task, sets the stadfi$ t@nd
transfers the current active catalog to the historian file.

2. Unlock and open the door to the library.

3. Load media into the available slots.

4. Close and lock the door to the library.
The robot re-initializes and scans the media in the library. ASM updates
the ce_ltalog, which should now contain the VSN of the tape. The library
state is set to “on”.

To export a tape on a Sony library without a mailbox, follow these steps:
Using samu(1M), enter the following from the command line:
:unload eq

whereeq is the equipment number for the robot as definattiin(4).

Wait until the system completes its currently task, sets the stdtostq ,
and transfers the current active catalog to the historian file.

2. Unlock and open the door to the library.

3. Remove the tapes from their respective slots.
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4. Close and lock the door to the library.

The robot re-initializes and scans the mediain the library. ASM updates
the catalog and the tapes currently in slots and the removed tapes are left
to the historian file. The library state is set to “on”.

SONY 8400 PetaSite Library

SONY 8400
Operations

How to Import Tapes

How to Export Tapes

The Sony 8400 PetaSite Series library contains “N” DTF drives with a capacity
up to “N” DTF tapes. The library has an eight slot import and export mailbox
that can also be used as storage slots. The system uses a barcode reader.

Operations on the Sony 8400 are different from other Sony models because the
mailbox slots (slots 400 — 407) can also be used as storage slots. For this
reason, the import and export commands are more straightforward for this
system.

The ASM catalog keeps track of the mailbox slots. Therefore, when importing
and exporting tapes, you must notify the catalog.
To import tapes, follow these steps:

1. Open the door of the library by pushing the open/close button on the front

panel of the library.
Load media into the mailbox slots.

Push the open/close button on the front panel of the library and manually
close the door to the mailbox.

The robot checks the mailbox slots for the tape barcodes after the door is
closed. If there is a problem with the barcodes, both the in and out lights
flash for that slot.

Use one of the following methods to enable ASM to recognize the
imported media:

— Enter the following command¢ i nport eq
OR

— Usingr obot t ool (1M), select the VSN and click the Import button
on the right side of the display panel. .

In order to export tapes from the Sony 8400, the tape must be in one of the
mailbox slots. Note that when exporting tapes, you must notify the catalog.
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How to Move a Tape
to a Different Slot

If you are using the mailbox slots as storage and the tape you want to
export isin oneof the mailbox slots (slots 400-407), perform thefollowing

steps:

1. Push the open/close button on the front panel of the library. The door
opens.

2. Remove the media from the mailbox slot.

3. Push the open/close button on the front panel of the library and manually
close the mailbox door.

4. Use one of the following methods to enable ASM to recognize the

exported media:
— Enter the following command¢ export eq
OR

— Usingr obot t ool (1M), select the VSN and click the Export button
on the right side of the display panel.

If you arenot using the mailbox storage slots, perform the following steps:

1.

Issue the move command to move the tape to a mailbox slot (slot 400-407).
# move source_sl ot destination_slot eq

Push the open/close button on the front panel of the library. The door
opens.

Remove the media from the mailbox slots.

Push the open/close button on the front panel of the library and manually
close the door to the mailbox.

Use one of the following methods to enable ASM to recognize the
exported media:

— Enter the following command¢ export eq
OR

— Usingr obot t ool (1M), select the VSN and click the Export button
on the right side of the display panel.

Use either obot t ool or thenbve command to move a tape from one slot
to another. Note that the source slot must be occupied and the destination slot
must be empty.

If you areusing r obot t ool (1M), follow these steps:

1. Select atape VSN and click the Move button.

2. Enter the destination slot and click Move.
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How to Clean a Tape
Drive

How to Audit a Library

How to Build a
Catalog

How to Label a Tape

If you areusingthe nove(1M command, follow these steps:

1. Enter the following information:
#move source_slot destination-dot eq
source_sl ot isadot currently inuseinthelibrary.
destination_sl ot isanunoccupied slot number in the robot.

eq isthe equipment number for the robot asdefined in ntf (4).

If autoclean is not enabled on this library, you should clean the drives
periodically as requested from the tape unit. You must have a bar coded
cleaning tape whose barcode VSN starts with the label “CLN” or “CLEAN".

To request that a drive be cleaned, enter the following:
# cleandrive eq

eq is the equipment number of the tape drive as defineacih(4).

To audit a library, uski bngr to select the robot from the robots display,
select Audit, and follow the prompt.

The Sony 8400 is a bar-coded system. When ASM is initialized, it
automatically builds a catalog. The process of importing and exporting tapes
(described in this section) keeps the catalog current.

If you are not using an automated library with a barcode reader, you must label
the tape before using ASM. If your automated library uses barcodes, make
sure that the following line is included in the
/etcl/fs/sanfs/defaults. conf file. This line ensures that the six
low order-digits become the VSN on the tape label.

| abel s = barcodes_| ow

If you want the six high-order digits to become the VSN on the tape label,
include the following line in théet ¢/ f s/ sanf s/ def aul t s. conf
file:

| abel s = barcodes

When a tape is mounted for a write operation, a label is written on the tape
before the write begins. The tape must be write enabled and unlabeled, and
have a readable barcode.

Caution: Labeling or relabeling media will destroy all data on the media.
Make sure this is your intent before labeling or relabeling media.
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How to Mount a Tape
on a Drive

Select one of the following methods to label a new tape:

« Enter the following information:

# tplabel -new -vsn new vsn -slot slot eq

wherenew _vsnis the VSN for the new taps/ ot is the slot number in
which the tape is located, ang is the equipment number for the robot as
defined inncf (4).

OR

e Userobott ool (1M) to select a medium. Click the Label button and
enter the information for the new VSN as prompted.

The tape is mounted and positioned, and the new tape label is written.
Torelabel atape, follow these steps.
» Enter the following information:

# tplabel -old o/d vsn -vsn new vsn -slot slot eq

whereol d_vsn s the volume serial name of the old tapew _vsn is
the VSN for the new tape/ ot is the slot number in which the tape is
located, andbq is the equipment number for the robot as defined in
ncf (4).

e You can also useobot t ool (1M) to select a tape VSN and click the
Label button. Enter the information old VSN and the new VSN as
prompted.

The tape is mounted and positioned, and the tape label is written.

You can mount an ASM tape by usingbot t ool (1M) orsamu(1M).
To load a tape using thiebot t ool , follow these steps:

1. Select the VSN you want to mount.

2. Click the Mount button.

To mount a tape from theanu(1M) command line interface, follow these
steps:

1. Startsamnu:

#samu
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2. Enter oneof thefollowing sanmu commands. Thefirst command mounts
atape given its VSN, the second command mounts a tape given its dot
number. Notethat the colonin samu brings up the command line
prompt:

:mvsn eq vsn
:mslot eq slot
vsn isthevolume serial name of the tape.
sl ot isthe slot number in which the tape is located.
eq isthe equipment number for the robot as defined in ncf (4).
How to Remove a  If atape becomes stuck in adrive, follow these steps.
Tape From a Stuck S )
Drive 1. Turnoff thedrivesin thelibrary.
2. Turn off thelibrary.

3. Physicaly remove the tape from the drive. Make sure you do not damage
either the tape or the drive.

4. Turn on the robot and the drive.

5. Adjustthecatalog (chmed - o) toremovethe damaged tape unlessthe
robot does an audit when it is turned on.

StorageTek Libraries

This section describes the operation of SCSI-attached and ACSL S-attached
StorageTek libraries. The following topics are presented:

e Configuring libraries
e Building library catalogs
e Managing catalogs while importing and exporting media
e Common error messages
Managing SCSI  The management of SCSl-attached StorageTek (STK) libraries is
Attached  straightforward and similar to other SCSl-attached libraries. A SCSl-attached

StorageTek Libraries  StorageTek library is controlled by ASM using the SCSI standard for media
changers. It is not necessary to add optional ASM packages.
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Configuring SCSI-
attached StorageTek
Libraries

Updating st.conf

mcf file

To add support for the DLT and 9840 tape drives, it is necessary to update the

/ kernel /drv/st.conf file Readthe

[ opt/ LSCsanf s/ exanpl es/ st. conf _changes fileinto

[ kernel /drv/ st. conf and make changes as specified in the file. For
more information, see Step 4: “Add Tape Support to st.conf” in Chapter 2,
“ASM Installation and Configuration”.

Following is an example of/dker nel / drv/ st . conf file that has been
modified to add support for the 9840 tape drive in the Solaris kernel:

tape-config-list =
"STK 9840", "STK 9840 Fast Access", "CLASS 9840",
CLASS 9840 = 1, 0x36, 0, 0x1d679, 1, 0x00, 0;

Thentf for SCSl-attached StorageTek libraries uses the family set name to
associate drives with a library.

The library and each associated drive are assigned a unique equipment
ordinal. The equipment ordinal is a unique integer from 1 to 32757
(required field).

The equipment identifier field is tHedev/ sanst entry for the library

itself. For more information, see the example on configuring a robotically-
loaded DLT drive in Step 9: “Configure ASM”, Chapter 2, “ASM
Installation and Configuration”.

The equipment type is a two-character mnemonic for the device type
(required field). See thecf (4) manual page for specific equipment
types.

The device state defines the state of the device when ASM is initialized
(optional field).

The additional parameters field must be the full pathname to the library
catalog (required field).
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# Equi pnment

# ldentifier
#
letc/fs/sanfs
/ dev/rnt/Ocbn
/dev/rnt/ 1lcbn

Building a Catalog

Importing and
Exporting Media

Thefollowingntf entriesdefine an StorageTek library with two 9840 drives.
Eq Eq Fanmly Dev  Additi onal

Od Ty Set St Par anet er s

/ c0t 3u0 50 sk sk50 on /etc/fs/sanfs/sk50_cat
51 sg sk50 on
52 sg skb50 on

It is not necessary to build a catalog when working with a SCSI-attached
StorageTek robot. Ther obot s daemon checks for a catalog file for its
library when the daemon isinitialized. If acatalog fileisnot present, it builds
the catalog. Thefollowing error message appearsin sam-log whenther obot
daemon does not find a catalog file:

May 22 13:50:52 baggins archiver[573]: err Fatal OS
call error: open(/etc/fs/sanfs/scsi_stk) called
from schedtbl.c:197: No such file or directory

However, a catalog is still built. Although the VSN'’s capacity and use count
remains at zero until the VSN is loaded into a drivearghiver —lv

indicates the tape capacity isknown to the archiver. Thisisdetermined by the
mediatype defined in the mcf file.

A full audit can also be done to update the library catalog with the correct
capacity and use count. A full audit mounts each piece of media, reads the
label, and updates the catalog. A StorageTek library should be audited in the
following situations:

e After moving media in the library without using ASM commands.

< If you are uncertain about the status of the library catalog and want to
update it (e.qg., after a power outage).

To perform a full audit on a media in a StorageTek library, enter one of the
following:

Fromsanu( 1M , enter the following command wheeg is the ordinal
of the library:

:audit eq

Fromr obot t ool (1M, select the library in the robots panel , and then select
the “Full Audit” button. The following message appears: “This command will
take a long time. Do you wish to Continue or Cancel?” Select “Continue” to
proceed with the audit.

This section describes how to import and export media for SCSl-attached
StorageTek libraries.
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How to Import Tapes
Using a Mailbox

A mailbox is an area used for inserting and removing media from the library.
Use Import to place a cartridge in the mailbox, and then use ASM to move the
cartridge into a storage slot. Use Export to use ASM to move the cartridge
from a storage slot to the mailbox. Some StorageTek libraries only import and
export one piece of mediaat atime. A maildot handlesasingle piece of media
and is used to import/export to the library.

Typical ASM supported StorageTek libraries that use a mailbox include the
StorageTek 9714 and 9710. The StorageTek 9730 usesamailglot. In
StorageTek literature, the mailbox and mailslot are often referred to asthe
CAP.

To import tapes into a StorageTek library, follow this sequence:

Open the mailbox using method suggested for your type of StorageTek
library.

2. Physically place the mediainto the mailbox or maildot.
3. Close the mailbox.

4. Toimport the media, enter one of the following commands. The mediais
moved from the mailbox to a storage slot and the StorageTek library
catalog is updated for each piece of media.

From the command line enter:

# inport eq
where eq isthe ordinal of thelibrary.

Fromr obot t ool (1M, select the library in the robots panel and then
select the “Import” button.

Fromsanu( 1M enter the following command, wheeg is the ordinal
of the library:

cinmport eq
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How to Export Tapes

Using a Mailbox

Common Error
Messages

Example One

To export (remove) tapes from a StorageTek library, follow this sequence:

1. Enter one of the following. The mediawill be moved from a storage slot
to the mailbox or maildlot.

Using the command line to export media by slot or VSN, enter one of the
followingwhere s/ ot isthe number of the slot where the mediais stored,
V SN is the volume serial name of the media, and eq is the ordinal of the
library:

#export -s s/ot eq or
#export -v vsn eq

Usingr obot t ool (1M , select the slot or VSN in the VSN catalog
panel. Then select the “Export” button.

Usingsamu( 1M to export media by slot, enter the following command
whereeq is the ordinal of the library argf ot is the slot number in which
the tape resides:

.export eq slot

The StorageTek catalog is updated as each piece of media is exported. The
catalog entry for each piece of exported media is moved to the ASM
historian.

2. Open the mailbox or mailslot using the method suggested for your type of
StorageTek library.

Configuration errors are expected, especially during initial installation of a
SCSl-attached library and ASM. Following are examples of typical error
message and suggestions for problem resolution.

May 18 12:38:18 baggi ns genu-30[ 374]: Tape device 31 is
default type. Update /kernel/drv/st.conf?

This message, found in the sam-log, and its corresponding message seen in the
device log for an associated drive:

1999/ 05/ 18 12:34:27*0000 Initialized. tp

1999/ 05/ 18 12:34:28*1002 Device is QUANTUM, DLT7000
1999/ 05/ 18 12: 34:28*1003 Serial CX901S4929, rev 2150
1999/ 05/ 18 12: 34:28*1005 Known as Linear Tape(lt)
1999/ 05/ 18 12:34:32 0000 Attached to process 374
1999/ 05/ 18 12:38:18 1006 Slot 1

1999/05/18 12:38:18 3117 Error: Device is type default.
Updat e / kernel /drv/st. conf
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Example Two

Managing ACSLS-
Attached
StorageTek Libraries

Indicates that the appropriate changes have not been made to the
/ kernel /drv/st. conf.

Followingisa/ ker nel / dr v/ st. conf entry for aDLT7000 and an entry
for a 9840 tape drive:

tape-config-list =

"STK 9840", "STK 9840 Fast Access", "CLASS 9840",
QUANTUM DLT7000", "DLT 7000 tape drive", "dlt7-tape",
CLASS 9840 = 1, 0x36, 0, 0x1d679, 1, 0x00, O;

dlt7-tape = 1, 0x36, 0, 0xd679, 4, 0x82, 0x83, 0x84, 0x85, 3;

This message appears in the device log for adrive:
1999/ 05/ 18 11:47:53*0000 Initialized. tp

1999/ 05/ 18 11:48:09*1044 Systemerror:
open(/dev/rm/../../devices/pci @, 4000/ scsi @/ sanmst @, 0: a
,raw): No such device or address

1999/ 05/ 18 11:48:09*1009 Changing state to OFF

In thisexample, thentf isincorrect. The correct symbolic links, which point

to the hardware paths, were not used. Locatethe/ var/ adm nessages
entriesfor thisdevice. Next findthe/ dev/ sanst symbolic link that points
to this hardware path. See the example on configuring a robotically-loaded

DLT drive in Step 9: “Configure ASM” in Chapter 2, “ASM Installation and
Configuration”.

Configuring and managing an ACSLS-attached StorageTek library is
considerably more complicated than configuring and managing a SCSI-
attached StorageTek library. The ACSLS software package supplied by
StorageTek controls the library. ASM interfaces with the StorageTek software
using the stk daemon. This daemon controls the StorageTek media changers
through the ACSAPI interface. The ACSAPI package is supplied by LSC, Inc.

It is necessary to install the LSCstk package. This package supplies the stk
daemon software that controls the StorageTek media changers through the
ACSAPI interface. The package is supplied withfthp package download
instructions. To satisfy product dependencies, you must isstajpk g first.

See Step 3: “Add the Packages” in Chapter 2, “ASM Installation and
Configuration”.
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Configuring ACSLS-

Attached StorageTek

Libraries

The ASM configuration should not be attempted until the StorageTek ACSLS
software package isinstalled and working.

Updating st.conf

It is necessary to updatethe / ker nel / drv/ st . conf fileto add support
for the DLT and 9840 tape drives. To do this, read the

[ opt/ LSCsanf s/ exanpl es/ st. conf _changes fileinto

[ kernel /drv/st. conf andmakeany changes as specified in thefile.
Also, see Step 4: “Add Tape Suportsto. conf ” in Chapter 2, “ASM
Installation and Configuration”.

Following is an example of/aker nel / drv/ st . conf file that has been
modified to add support in the Solaris kernel for both the 9840 tape drive and
the DLT7000 tape drive:

tape-config-list =
"STK 9840", "STK 9840 Fast Access", "CLASS 9840",
" QUANTUM DLT7000", "DLT 7000 tape drive", "dlt7-tape",
CLASS 9840 = 1, 0x36, 0, 0x1d679, 1, 0x00, 0;
dlt7-tape = 1, 0x36, 0, 0xd679, 4, 0x82, 0x83, 0x84, 0x85, 3;
mcf file

The ntf for ACSLS-attached StorageTek libraries uses the family set name
to associate drives with a library.

< Thelibrary and associated drives are assigned a unique equipment ordinal.
The equipment ordinal is a unique integer from 1 to 32757 (required field).

« The equipment type is a two-character mnemonic for the device type
(required field). See thecf (4) manual page for specific equipment
types.

* The device state defines the state for the device at the time ASM is
initialized (optional field).

e The additional parameters field must be the full pathname to the library
catalog (required).

« An additional parameters file is needed for ACSLS-attached libraries. This
parameters file defines to ASM the system characteristics of the
StorageTek library and its drives. The equipment identifier field is the full
path name to an STK parameters file.
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Thefollowing ntf entries define a StorageTek library with two associated
9840 drives:

# Equi pnment Eq Eq Famly Dev  Additi onal

# ldentifier Od Ty Set St Par amet er s

#

/etc/fs/sanfs/stk50 50 sk sk50 on /etcl/fs/sanfs/sk50 c
at

/ dev/rnt/Ocbn 51 sg skb50 on

/dev/rnt/ 1lcbn 52 sg skb50 on

StorageTek
parameters file

Each line of the StorageTek parameters file must begin with akeyword or a
comment. The keywords are:

access

user_id used by StorageTek for access control. If the access parameter is not
supplied, the access control stringisanull string. Thisindicates no user_id.

host nane

Hostname running the STK CSlI.

por t num

Used for ASM and ACSL S communications
capacity

Sets the capacity of the media supported by StorageTek. The parametersare a
list of index = value pairs separated by commas and enclosed in parentheses.
Index is the index of the media_type file supplied by StorageTek and located
in the ACSL S directory

[ export/ home/ ACSSS/ dat a/ i nt er nal / m xed_rnedi a/ nedi a_
types. dat.

value is the capacity of the mediatype in units of 1024 bytes. ASM has
defaults for indexes 0-12 that were current at the time of release 3.3.1. In
generdl, it isonly necessary to supply a capacity entry for an index of new
mediatypes, or to over ride the StorageTek-supported capacity.
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The ASM defaults are as follows:

index type capacity
0 3480 210 MB (215040)
1 3490E 800 MB (819200)
2 DD3A 10 GB (10485760)
3 DD3B 25 GB (26214400)
4 DD3C 50 GB (52428800)
5 DD3D 0 (DD3 cl eani ng tape)
6 DLTI I 10 GB (10485760)
7 DLTIV 20 GB (20971520)
8 DLTI I XT 15 GB (15728640)
9 STK1R 20 GB (20971520)
(9840)
10 STK1U 0 ( STK1R cl eani ng t ape)
11 EECART 1.6 aB (16777216)
12 JCART 0 GB (foreign
| abel)

devi ce_path_name

The path to the device on the client. There must be one

devi ce_pat h_nane entry for each drive attached to thisclient. The
description of the drive within the StorageTek library follows the

devi ce_pat h_nane. Thisdescription starts with an open parenthesis
followed by four keywor d = val ue pairsand aclosed parenthesis. The
keyword = val ue pairs may be separated by a comma, colon or a space.
Use the information supplied by the ACSLS query dri ve command to
configurethedevi ce_pat h_nane.

Acs ACS number for drive as configured in the StorageTek library
| sm L SM number for drive as configured in the StorageTek library
panel PANEL number for drive as configured in the StorageTek library
drive DRIVE number for drive as configured in the StorageTek library

4-26



Following is an example of a parametersfile for a StorageTek library.

#

# This is file: /etc/fs/sanfs/stk50

#

host nane = baggi ns

portnum = 50014

access = some_user # No white space allowed in user_id
capacity = ( 7 = 20971520, 9 = 20971520 )

/dev/rnt/0Ocbn = (acs=0, |snel, panel =0, drive=l)
/dev/rnt/1cbn = (acs=0, |sm=l, panel =0, drive=2)

ssi.sh script

ACSL S-attached StorageTek librariesrequire that you edit thessi . sh script
supplied with the StorageTek package. Thelibrary daemon usesssi . sh to
ensure that a copy of the SSI daemon ssi _so isrunning. If ssi _so exits,

thedaemon startsanother. If thesitehasitsownversionof ssi . sh, thisscript
should be modified to wait for aSIGTERM signal and then exit. SIGTERM is

the signal sent by the daemon to stop the process.

An example script can be found in

/ opt / LSCsanf s/ exanpl es/ ssi . sh. Youmust copy this example

script or create your own ssi.sh scriptin/ et ¢/ f s/ sanf s/ ssi . sh.

The

ssi . sh scriptisnot automatically created during installation of thesanst k

package.

A samplessi . sh filefollows:

#!' /bin/csh

#

set old_ssi = ‘/bin/ps -e | grep ssi_so| cut -c1-6°
if (“$old_ssi” I= " )then

kill -TERM $old_ssi

endif

setenv CSI_TCP_RPCSERVICE TRUE
setenv CS|_UDP_RPCSERVICE TRUE
setenv CSI_CONNECT_AGETIME 172800
setenv CSI_RETRY_TIMEOUT 4

setenv CSI_RETRY_TRIES 5

setenv ACSAPI_PACKET_VERSION 4
letc/fs/samfs/ssi_so $3 50014 23
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Building a Catalog  The ASM administrator must create the initial catalog for ACSL S-attached

libraries. Unlike a SCSl-attached StorageTek library, an ASM catalog is not
created automatically. Assuming a system with a StorageTek library and an
ncf file entry as such:

# Equi pnment Eq Eq Fami |y Dev Addi ti onal

# ldentifier Od Ty Set St Par amet er s

#

[ etc/fs/sanfs/stk50 50 Sk sk50 on [ etc/fs/sanfs/sk50_cat

An empty catalog with 1000 entriesis built using the command:

server # build_cat—s1000/etc/fs/samfs/sk50 cat<
/dev/null

Then, bringupsam i nit andissueaseriesof i mport commandsto fill
the catalog. Note that the media must be physically present inthe ACSLS-
attached StorageTek library for the import commands to be successful.

server# import —v volserl sg 50
server# import —v volser2 sg 50
server# import —v volser3 sg 50

An dternate method can be used for large libraries with many volumes. The
bui | d_cat command can be given afile containing alist of VSNsthat it
uses to populate the initial catalog. Seethebui | d_cat manual page for
more information. Note that the slot position of the tapeinthe ACSLS-
attached StorageTek library has no relationship to the slot number of the VSN
inthe ASM catalog. Following isan example file with alist of VSNsto
populate alibrary. Thefirst columnisthe ASM catalog slot number, followed
by the label, the bar code and then the mediatype.

O DLT186 DLT186 |t
1 DLT187 DLT187 It
2 DLT188 DLT188 It
3 DLT189 DLT189 It

Theaudi t command is not supported for ACSL S-attached robots.

Importing and  This section describes how to import and export media for ACSL S-attached
Exporting Media  StorageTek libraries.

A mailbox isan areaused for putting mediainserting into and removing media
from thelibrary. Use import to place a cartridge in the mailbox, and then use
ASM to movethecartridgeinto astorage slot. Use export to use ASM to move
the cartridge from a storage slot to the mailbox. Some StorageTek libraries
only import and export one piece of mediaat atime. A mailslot handles a
single piece of mediaand is used to import and export to the library.
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How to Import Tapes

How to Export
Tapes Using a
Mailbox

Typical ASM supported StorageTek libraries that use a mailbox include the
StorageTek 9714 and 9710. The StorageTek 9730 usesamailslot. In
StorageTek literature, the mailbox and mailslot are often referred to asthe
CAP.

Note: When importing and exporting mediafrom an ACSL S-attached robot,

ASM commands only influencethe ASM catalog. The mediaisnot physically
inserted into or removed from thelibrary. You must usethe ACSL S commands

to physically move the media. It is the system administrator’s responsibility to
keep the ACSLS inventory and the ASM catalog in sync.

1. From the command line enter:

# import —vsn volserl eq
where eq isthe ordinal of thelibrary.

— The new VSN appears in the ASM catalog. If the VSN was in the
historian, ASM will move the VSN information from the historian to
the catalog.

From the command line, media can be exported by slot or VSN. Enter one of
the following wheres/ ot is the number of the slot where the media is stored,
vsn is the volume serial name of the media, agds the ordinal of the

library:

#export -s slot eq or
#export -v vsn eq

Fromr obot t ool (1M, select the slot or VSN in the VSN catalog panel.
Select the “Export” button.

Fromsanu( 1M , you export media by slot number. Enter one of the
following commands whereq is the ordinal of the library argf ot is the slot
number where the tape resides:

:export eq slot

ASM updates the StorageTek catalog as each piece of media is exported, and
moves the catalog entry for each piece of exported media from the ASM library
catalog to the ASM historian.
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Common Problems
and Error Messages

Example One

Example Two

Example Three

May 23 09:12:26 baggi ns sanfs[3171]: /sanl built My 21
17:51:08 1999.
May 23 09: 12: 27 baggi ns robots[3174]: reap_child: stk(50)

exited with status 2 (No such file or directory)

May 23 09:12: 27 baggi ns robot s[ 3174]: reap_child: stk will
not be restarted

In thisexample, the sanst k package has not been installed. See Step 3:
“Add the Packages” in Chapter 2, “ASM Installation and Configuration
Procedure”.

May 23 09: 26: 13 baggi ns stk-50[3854]: initialize: Syntax
error in stk configuration file line 4.
May 23 09:26:13 baggi ns stk-50[3854]: initialize: Syntax

error in stk configuration file line 5.

Check the stk parameters file for syntax errors. Remember that each line must
begin with a keyword or a comment. Seeghd( 7) manual page for more
details on the stk parameters file.

May 23 09: 29: 48 baggi ns stk-50[3854]: main: Waiting for 2

drive(s) to initialize

May 23 09: 29: 59 baggi ns st k-50[ 3854]:
drive(s) to initialize

mai n: WAiting for 2

May 23 09: 30: 39 baggi ns st k-50[ 3854]:
drive(s) to initialize

main: Waiting for 2

And finally:

May 23 09: 31: 19 baggi ns st k-50[ 3854]:
not initialize.

main: 2 drive(s) did

Thesanu r display displays:

ty eq status act use state vsn
sg Bl --------- p 0 0% off

drive set off due to ACS reported state
sg 52 --------- p 0 0% off

drive set off due to ACS reported state
It 61 --------- p 0 0% off

drive set off due to ACS reported state
tp 62 ---------- 0 0% off
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Example Four

Drivesthat are hung in an initializing state or do not initialize usualy indicate
aconfiguration error. Verify that ACSLSisup and running. Verify the
hostname. Can you ping the hostname?

Check por t num inthest k parametersfile. In ACSLS5.3, the default port
number, 50004 is now used for a different application. Try a higher port
number (e.g., 50014).

May 20 15:09: 33 baggi ns stk-50[6117]: view nedia
returned: STATUS VOLUVE _NOT_| N_LI BRARY

May 20 15:09:33 baggins stk-50[6117]: add to cat_req: view_media:
failed:STATUS _

VOLUME_NOT_IN_LIBRARY. A

Herethei nmport command wasused toimport aV SN to the ASM catal og but
the VSN is not in the StorageTek library. The medium must be present in the
ACSL S-managed library before the ASM command can be successful.
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Chapter 5. ASM File Systems

Introduction

The ASM file system presents astandard UNIX file system interface to users.
Although the ASM command set enhances standard UNIX commands, it runs

with no changes to the UNIX kernel or users’ programs. The SAM-QFS file
system can be selected for enhanced features and performance.

This chapter presents the following topics:
* File system features

* Volume management

* File attributes

» File system commands and utilities

« File system operations

File System Features

Vnode Interface

File System Size

ASM is implemented using the standard Sun Solaris virtual file system

(vf s/ vnode) interface. The kernel first intercepts all requests for ASM
resident files. The file is identified as ASM resident and the request is passed
to the ASM file system. By using tlvd s interface, ASM works with the
standard Solaris kernel and requires no maodifications within the kernel for the
file management support. Thus, ASM is protected from operating system
changes and does not normally require extensive regression testing when the
operating system is updated or improved.

ASM handles all requests for ASM-resident files. The ASM file system is type
sanf s. Multiple file systems are supported. Each file system supports up to
200 disk partitions for virtually unlimited storage capacity.



Volume
Management

File System
Geometry

File System
Allocation

File System Inodes

The method of configuring file systems and disk partitions, including entire
disks, in the master configuration file (mcf) controls the ASM volume
management ASM knows the topology of the devicesit controls. Thisisin
contrast to most UNIX file systemsthat can only address 1 device. Thismeans
ASM does not require a special add-on volume manager.

Disk spaceisallocated in disk allocation units (DAUS), the basic unit of online
disk storage. While sectorsand blocks describethe physical disk geometry, the
DAU describes the file system geometry.

For improved performance and magnetic disk usage, ASM usesavariable disk
alocation unit (DAU) with two sizes: small DAUsand large DAUs. Thesmall

DAU is4kilobytesandthelarge DAU is 16, 32, or 64 kilobytes. Theavailable
DAU size pairsare: 4/16, 4/32, and 4/64. Depending on the type of file data

stored on the disks, selecting thelarger DAU pairs may improvethefile system
performance significantly.

ASM first mapsthefileto small DAUs. When thefile exceeds 8 small DAUSs,
ASM maps the remaining file blocksto large DAUs. The result is better
performance along with more complete usage of the magnetic disk.

Each file system hasa DAU setting. Thus, several mounted file systems may
be active on a server, each with adifferent DAU setting. The DAU setting is
determined when thefile system is created using sanmkf s( 1M ; it cannot be
changed dynamically. The default DAU setting is 4/16k.

In contract to ASM’s large DAU, ASM-QFS supports a fully adjustable DAU.
SAM-QFS DAU is adjustable from 16 to 65535 1024-byte blocks. An
adjustable DAU is useful for tuning the file system with the physical disk
storage device, eliminating the system overhead caused by read, modify, and
write operations. Applications that benefit from this feature use large block
sequential I/O.

ASM supports striping or round-robin disk allocation. Striping spreads the file
allocation across the file system devices while round robin allocates files on
individual file system devices. Striping is used when performance for 1 file
requires the additive performance of all the devices. Round robin is useful for
multiple data streams because the aggregate performance can actually exceed
striping for this type of environment.

There is no pre-defined limit for the number of files on an ASM file system.
Since the inodes (information about the files) are dynamically allocated, the
maximum number of files is limited only by the amount of disk storage
comprising the file system. Theanodes are cataloged in thei nodes file

under the mount point. The nodes file requires 512 bytes of storage per

file. SAM-QFS inodes are located on the meta device(s) and are separated from
the file data devices.
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Large File Size

Support for Special
Files

Fast File System
Recovery

ASM is designed to accept very large files up to 264 —1 bytes (2* -1 Gbytes).
ASM is able to process large file sizes because it is fully 64-bit compatible.

Note: ASM data is written to the archives using standard tar format. For
disaster recovery purposes, we provideghat ar command for restoring
data on UNIX systems. Note, however, thpatit ar does not presently work
with files larger than 8 Ghytes.

Support for special devices is available for command interfaces that require
special devices. Itis suggested that you create a symbolic link to the physical
name of the device in tHadevi ces subtree rather than usinggnod. See
theftp(1) inthe. ft pd( 1M, nknod(2), andsym i nk(2) manual

pages for more information.

One of the key functions of a file system is to recover quickly after an
unscheduled boot. Standard UNIX file systems require a lengthy file system
check (fsck) to repair inconsistencies after a system failure. Running a fsck on
a terabyte-size file system can take hours.

ASM does not require file system checks and recovers from system failures
without using journaling. It accomplishes this by dynamically utilizing
identification records, serial writes, and error checking for all critical I/0. Just
seconds after a system failure, ASM is online again for a terabyte-size file
system.

Volume Management

ASM Volume
Management

ASM volume management uses the Solaris physical device drivers to pass I/0
requests to and from the underlying devices. The ASM volume manager
groups physical devices into family sets on which the ASM file system is
mounted.

For ASM, family sets are defined using two device types: ms and md. These
device types are defined using the equipment type field in the master
configuration file,/ et c/ f s/ sanf s/ ncf . A samplercf file for ASM is
shown below:

# ASMfile system configuration exanple

#

# Equi pment Eq Eq Fam  Dev. Addi ti onal

# ldentifier Od Type Set State Par anmet er s

# ___________ R e e e e e e e e e e e e e e e e e e e e e e =
sanfsl 10 nms sanfsl

/dev/dsk/clt1d0s2 11 nd sanfsl - / dev/rdsk/ clt 1d0s2
/dev/dsk/clt2d0s2 12 nd sanfsl - / dev/ rdsk/ c1lt 2d0s2
/dev/dsk/c1t3d0s2 13 nd sanfsl - / dev/ rdsk/ c1t 3d0s2
/dev/ dsk/cl1lt4d0s2 14 nd sanfsl - / dev/ rdsk/ c1t 4d0s2
/dev/dsk/clt5d0s2 15 nd sanfsl - / dev/ rdsk/ clt 5d0s2
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Device Equipment Description
Identifier
Family Set ms This deviceis used to specify the ASM file system type.
Device
Striped or md Datais striped or round robined across these devices. The stripe
Round-Robin width isamount option. The default stripe width is 1, indicating
Devices that ASM uses a stripe width of 1 DAU.

SAM-QFS Volume
Management

Metadata (e.g., inodes, directories, allocation maps) and file dataon ASM file
systems are located on the same disk. Data files are striped or round-robined
through each disk partition defined within the same file system.

For SAM-QFS, family sets are defined using the following device types. ma,
mm, mr, and gXXX. These device types are defined using the equipment type
fieldinthe master configurationfile / et ¢/ f s/ sanf s/ ncf . A samplencf

fileis shown below with two SAM-QFSfile systems:

# SAM QFS file system configuration exanpl e

#

# Equi pment Eq Eq Fam  Dev. Addi ti onal

# ldentifier Od Type Set State Par amet er s

Heommm oo - - - e e e e e e mm e e mmme e e e e e e e e e e e m e
sanfsl 10 sanfsl

/ dev/ dsk/ cOt 1d0s2 11 sanfsl - / dev/ rdsk/ cOt 1d0s2

m

mm
/dev/dsk/clt1d0s2 12 nr sanfsl - / dev/ rdsk/ cl1lt 1d0s2
/dev/dsk/cl1lt2d0s2 13 nr sanfsl - / dev/ rdsk/ c1t 2d0s2
/dev/dsk/c1t3d0s2 14 m sanfsl - / dev/rdsk/ clt 3d0s2
/dev/dsk/clt4d0s2 15 m sanfsl - / dev/ rdsk/ clt 4d0s2
/dev/dsk/clt5d0s2 16 m sanfsl - / dev/ rdsk/ clt 5d0s2
sanfs2 20 ma sanfs2
/dev/dsk/c3t1d0s2 21 mm sanfs2 - / dev/ rdsk/ c3t 1d0s2
[ dev/ dsk/c2t 1d0s2 22 g0 sanfs2 - [ dev/rdsk/ c2t 1d0s2
/ dev/ dsk/c2t2d0s2 23 g0 sanfs2 - / dev/ rdsk/ c2t 2d0s2
/dev/ dsk/c2t3d0s2 24 gl sanfs2 - / dev/ rdsk/ c2t 3d0s2
/ dev/ dsk/c2t4d0s2 25 g1 sanfs2 - / dev/ rdsk/ c2t 4d0s2




Device Equipment Description
Identifier
Family Set ma Thisdeviceis used to specify the SAM-QFSfile system type.
Device
Metadata mm Thisdeviceis used for metadata only. File datais not written to
Device the device. You can specify multiple metadata device
specifications.
Striped or mr Datais striped or round robined across these devices. The stripe
Round-Robin width isamount option. The default stripe width is O, indicating
Devices that SAM-QFS uses round robin as default.
Striped Groups gXXX A striped group is alogical group of devicesthat are striped as a

unit. Datais striped or round robined across these striped groups.
Groups are named g0-g127. All membersin a striped group
must be the same size.

Metadata (e.g., inodes, directories, alocation maps) on SAM-QFSfile systems
islocated on the metadata device(s) and is separated from thefile data devices.

Datafiles are striped or round-robined through each data disk partition (mr or
gXXX) defined within the same file system.
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Round-Robin  ASM uses around-robin allocation method to write one datafile at atime to
Allocation  each successive device in the family set. When the number of files written
equals the number of devices defined in the family set, ASM starts over again
with the first device. Figure 5-1 depicts afile system using five round-robin
devices. Inthisfigure, file 1iswrittentodisk 1, file2 iswrittento disk 2, file
3iswrittento disk 3, and so on. When file 6 is created, it iswrittento disk 1,
starting the round-robin allocation scheme over again.

For large files that exceed the size of the physical device, the first portion of
the file iswritten to the first device and the remainder of the file iswritten to
the next device.

SAM-FS

voo Siics S el
voo ST Sz
coo Siies S i3
coo Siico S fies
coo S0 fies >

Figure 5-1 An ASM file system using round-robin allocation
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Stripe Allocation  ASM uses astripe alocation method to spread file data over al the devicesin
the family set. The stripe width isthe DAU, which is set at file system
initialization time. It is possible to increase this width at mount time with the
stripe parameter. Figure 5-2 depictsafile system using five striped devices. In
thisfigure, DAU bytes of file 1 iswrittento disk 1, DAU bytes of the next file
iswritten to disk 2, DAU bytes of the next file is written to disk 3, and so on.
Striping spreads al files across all the disksin DAU widths. The order of the
stripe is FIFO for the files. Striping spreads the 1/0 load over all the disks.

SAM-FS

Single
Disk or
Raid

Figure 5-2 An ASM file system using standard striping
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File Inode

An ASM inodeis a512-byte block of information that describes the attributes
and characteristics of afile or directory. Thisinformation isallocated
dynamically within the file system. ASM inodes are stored in the . i nodes
filelocated under the file system mount point. ASM .inodesfile resides on the
same physical devices(s) with thefile data. In contrast, SAM-QFS .inodesfile
resides on the metadata devices(s) and is separated from the file data.

Like the Solaris inode, the ASM inode contains the file's POSIX inode times:
access, modification and inode changed times. ASM adds a creation time,
attribute change time, and a residence time. The following times are located in

the inode:

access Time the file was last accessed.

nodi fication Time the file was last modified.

changed Time the standard UNIX inode information was last
changed.

attributes Time the ASM attributes were last changed.

creation Time the file was created.

resi dence Time the file changed from offline to online or vice
versa

File Attributes ASM attributes are stored in the inode. The user sets these attributes with the
user commands archive, stage, release, csum, or setfa. These attributes can also
be set by the program with corresponding API functions. The following ASM
attributes are listed:

ar chdone Indicates the file’s archive requirements have been met. There is no
more work archiver can do on the file. Not: chdone does not
necessarily indicate the file has been archived.

archive —n Thefileis marked never archive (super-user only).

damaged Thefileis damaged.

directio Thefileis marked for direct 1/0. (See the Solaris 2.6 or Solaris 7
directio(3C) documentation for more information.)

offline Thefileis offline.

release —a Thisfileis marked for release as soon as one copy is made.

release —n Thisfile is marked never release.

release —p Thefileis marked for partial release. partial=nk indicates the

first n kilobytes of disk space will be retained for thefile.
stage —n Thefileis marked never stage.

stage —a Thefileis marked for associative staging.
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ASM attributes can be set on directories. Filesthat are created in a directory
inherit all the directory attributes at the time of creation. Files created before
an attribute is applied to the parent directory do not inherit that directory
attribute.

File Display = Thefollowing exampleisthe detailed output for thesl s command. It
displays the inode information for the file mickey.gif:
nm ckey. gi f:
mode: -rwr--r-- |inks: 1 owner: root group: ot her
| engt h: 319279 i node: 1407
of fline; archdone; stage -n;
copy 1: - May 21 10:29 ledbl. 1 't DLTOOL
access: May 21 09:25 nodification: May 21 09:25
changed: May 21 09:26 attributes: May 21 10: 44
creation: May 21 09:25 residence: May 21 10: 44
Thefirst lineindicatesthe file'smode or permissions, the number of hard links
to the file, the owner (or user) of the file, and the group of thefile.
The second line indicates the file's length in bytes and the inode number.
Thenext linedisplaysthe ASM fileattributes and isformatted with descriptive
text.
The archive copy lineis displayed only if there is an active or stale copy.
Following is an example of the archive copy line output:
copy 1: - Sep 11 10:43 3498f. 1 nmo OPTOO01
Thefirst field indicates the archive copy number.
dash 0 stale or active entry
S Thearchive copy is staleindicating the file was modified and this archive copy
isaprevious version of thefile.
- The archive copy is active and valid.
dash1 archive status
r Thearchive copy is scheduled to be rearchived by the archiver.
- The archive copy is not to be rearchived by the archiver.
dash 2 unused
dash 3 damaged or undamaged status

D Thearchive copy is damaged. The archive copy is not staged.

- The archive copy is not damaged. It is a candidate for staging.

The next field shows the date and time the archive copy was written to the
media.
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Thefirst hex number, 3498f, indicates the position of the beginning of the
archivefileonthemedia. The second hex number isthefile byte offset divided
by 512 of this copy on the archivefile. For example, 1 meansthisisthe first
file on the archive file because it is offset by 512 bytes, which is the length of
the tar header.

The last two fields indicate the media type and the volume serial name where
the archive copy resides.

Thechecksumlineisdisplayed only if the file has a checksum-related
attribute set (i.e., generate, use, or valid). The format of the checksum lineis:
checksum gen wuse val algo: 1

Theabovelineisdisplayedif al three checksum attributes are set for afile. If
the generate attributeisnot set, no_gen appears inplace of gen. Similarly,
if the use attributeisnot set, no_use appears. val is displayedif avalid
checksum vaue exists for thefile; if not, not _val appears. The keyword
al go precedesthe numeric algorithm indicator that specifieswhich algorithm
is used to generate the checksum value.
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File System Commands and Utilities

Following isalisting of the file system commands available with ASM:
samkf s(1M

Constructs a new ASM file system. Use theoption to restore an inodes file.
mount _sanfs(1M

Mounts an ASM file system.

sanmgrowf s( 1M

Expands an ASM file system by allowing the addition of logical disks.
sanf sck(1M

Checks and optionally repairs an ASM file system.

sanf sdunp/ sanf srestore(1M

Dumps and restores an ASM file system.

samcheck( 1M

Generates pathnames versus inode numbers for ASM file systems.
sfind(1)

Locates files in an ASM file systens.f i nd is patterned aftegnu f i nd.
sl s(1)

Lists files in an ASM file systems| s is patterned aftegnu | s.
setfa(l)

Sets file attributes for files in an ASM file system.

sam advi se(3)

Sets file attributes from the program.

For a complete description of the ASM commands and options, see Appendix
C, “ASM Manual Pages”.
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File System Operations

How to Mount an
ASM File System

How to Unmount an
ASM File System

How to Check File

System Integrity

ASM mount options are used to manipulate file system characteristics. These
options can be specified as parametersin the sanf s. crd file, on the
mount _sanf s( 1M command, or as options in the additional parameters
fieldinthe/ et ¢/ vf st ab. Mount options can be temporarily set by using
the ASM operator utility samu( 1M .

It is recommended that you specify mount options as parametersin

sanf s. cd, the ASM file system command file. These parameters take
precedence over parameters specified on the mount command or in the
/etc/vfstab file Seethe manual pagesfor more information.

If you experience difficulties unmounting because thefile systemisbusy enter:

server# user —c /mountpoint

The processes | Ds that have files that are busy under the specified mountpoint
are returned. these processes can be killed with the following commnad:

server# user—c —k /mountpoint

At this point you can unmount the system with the unount command.

ASM writes validation records in all file system critical records—directories,
indirect blocks, and inodes. If a directory corruption is detected, the errno
EDOM is returned and the directory is not processed. If an indirect block is
not valid, the errno ENOCSI is returned and the file is not processed.

EDOM Argument is out of domain

ENCCSI No CSi structure is available

Inodes are also validated and cross checked with directories.

The system administrator should watch/ther / adm sam | og file for the
above errors. The system administrator should watch the

/ var / adm nmessages file for device errors. If a discrepancy is noted, the
file system should be unmounted and checked with the comssarfdsck.

server# samfsck -V family_set _name

Nonfatal errors returned by sanf sck are preceded by NOTICE. Nonfatal
errors are lost blocks and orphans. The file system is still consistent if
NOTICE errors are returned. These nonfatal errors can be repaired when it is
convenient.
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Fatal errorsare preceded by ALERT. These errorsinclude duplicate blocks,
invalid directories, and invalid indirect blocks. Thefile systemisNOT
consistent if these errors occur. It is recommended that the system
administrator notify LSC if the ALERT errors cannot be explained by a
hardware malfunction.

How to Repair a File  Ifthesanf sck command detectsfile system corruption by returning ALERT
System  messages, the reason for the corruption should be determined. If hardwareis
faulty, it should be repaired first. Then the file system should be repaired by
specifying the F option.

server# samfsck-F -V family_set _name
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Chapter 6. Archiver Operations

Introduction

Archiving isthe process of copying filesfrom ASM file systemsto removable
media. This chapter describes the theory and operations of the archiver,
provides general guidelines for developing archive policies for your site, and
demonstrates how to implement policies by creatinganar chi ver. cnd file
(the commands file that controls the actions of the archiver).

The following topics are presented:

e Theory of operations

* The archiver commands file

e archiver. cnd examples

» Archive policies and guidelines

e Troubleshooting the archiver

The Archiver - Theory of Operations

The archiver periodically scans ASM file systems, examining the status of the
files. Asfiles are created and modified, the archiver copies them to removable
media. Archived files are recordediar format to ensure data compatibility
and mobility with other Solaris and non-Solaris systems.

The archiving process also copies the data necessary for ASM file system
operation. This data consists of directories, symbolic links and removable
media information. In the remainder of this section, the term “files” refers to
both data files and file system data. The terms “data file” and “file system
data” are used only when a distinction is required. The term “file system”
refers to a mounted ASM file system.

Typically, files are archived to removable media residing in a robot. Operator
intervention is not required to archive and stage the files. Each cartridge is
identified by a unique code or name, referred to as the Volume Sequence
Number (VSN). To identify an individual medium, the media type and the
VSN must be specified.



Archive Sets

Thearchiver copiesfilestoremovablemediainthestandardt ar format. This
format includes the file access data (inode) and the path to thefile. If a
complete loss of the ASM system occurs, the tar format allows file recovery
using standard operating system commands.

To ensure that files are compl ete before archiving, the archiver waits a
specified period of time after the file is modified before archiving it. This
period of timeis called the archive age. The system administrator can set the
archive agefor files. Thisis necessary because normal UNIX operations
(especially when using NFS) do not indicate when afileis completed. A user
can indicate completion of file data by working on filesin an ASM directory
that is not archived, and then moving the files to a different ASM directory to
be archived. The system administrator sets the no_archive archive set in the
archiver.cmd file to flag files that should not be archived.

Thearchiver organizesthefilesof al file systemsinto archive sets. Anarchive
set isagroup of filesthat is associated with a collection of removable media.
Archive sets may be defined across any group of file systems. An archive set
can also contain filesthat have different file characteristics. Archive set names
are determined by the administrator and are virtually unlimited with the
following exceptions: there is areserved archive set named no_ar chi ve;
archive sets named after each ASM file system are reserved for control
structure information; and archive set names are limited to 29 characters.

Thearchiveset namedno_ar chi ve isdefined by default. Filesselected to
be in this archive set are never archived.

ASM provides adefault archive set for each file system. For each file system,
both the file system data and data files are archived. The default archive sets
are given the names of their associated file systems and cannot be changed.
For example, sanf s1 would bethe archive set namefor the ASM file system
defined in Chapter 2, “ASM Installation and Configuration”.

Each archive set may have one to four archive copies defined. An archive set
and a copy number become a synonym for a collection of media and VSNs.

In any given archive interval, all the files belonging to an archive set that need
to be archived are copied to a VSN togethdran format to anar chi ve

file. Tomaximize performance, each archive file is filled with files until

a certain size is reached. This size is called archmax. Its value is media-
dependent and may be set by the system administrator. If files exceed this size,
they are archived alone in an archive file. For optical media, the file identifier
is set to the name of the archive set.

If archive requests need to be split among drives, diné veni n

m n_si ze command parameter is used with tige Fves command to set
the minimum size for splitting the archive requests. See the sub-section on
“Splitting Archive Requests among Drives” in this chapter for more
information.
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Archive Log Files
and Event Logging

Field

© 00 N o o b~ W N

=
o

n
12

13

Archiver Processes

Thearchiver producesalog file that containsinformation about each archived
or automatically unarchivedfile. Thelogfileisacontinuousrecord of archival

action. You can usethelog fileto locate earlier copies of filesfor traditional
backup purposes. The system administrator setsthe name of thisfile. Itisnot
produced by default. For more information on the log file, see the

ar chi ver. cnd(4) manual page. Followingisasample line from an
archiver log file with definitions of each field.

A 96/05/01 15:41:31 no vl set_1.1 d2e.b sanfsl
176942 161.5 dir1l/dir3/file0

Description

Indicates activity

Date (yy/mm/dd)

Time (hh:mm:ss)

Mediatype

VSN

Archive set name.copy

Tarfile position on medium (hexadecimal)
File offset in tarfile (in units of 512 bytes)
File system name

Inode number

Inode generation

File length in bytes. If volume overflow is used, thisindicates

section length in bytes.

Pathname

Example
A
U =
1-16

archi ve

unar chi ve

99/01/01
15:41: 31
no

vl
set_1.1
d2e

sanf sl
161

5
176942

dirl/dir3/file0

Thearchiver logswarningsand informational messagesinthelog fileusing the

syslog facility andar _notify. sh.

« archiver
« arfind

« arcopy

The archiver consists of three programs:

Chapter 6.
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The archiver processis responsible for scheduling the archiving activity. The
arfi nd processassignsfilesto be archived to archive sets. The ar copy
process copies the files to be archived to the selected media.

archi ver isstartedby saminit when ASM activity begins. It reads
the archiver command file and builds the tables necessary to control archiving.
It sartsanar fi nd processfor each mounted file system; likewise, if afile
systemisunmounted, theassociatedar f i nd processisstopped. ar chi ver
then monitorsar f i nd and processes signals from an operator or other
processes.

ar fi nd examinesthe assigned file system by initially traversing the
directory tree and by subsequently scanning the . i nodes file for each file
system. Anarchive set isidentified for each filein thefile system. Thearchive
status and the file's age are used to determine if the file needs archiving. Files
to be archived are placed in alist associated with an archive set copy.

ar fi nd sortsthelist of filesby size, largest first. Optionally, arfind also sorts

by agewiththeoldest first. Two passesare performed over thelist of files. The

first pass processes on-line files and the second pass processes off-linefiles. A

batch of filesispicked that fitsin ar chmax, the maximum size for the media,

unless associative archiving is selected (see the “Archive Set Parameters”
section). If the files are off-line, they all are staged. (This must be done in case
the off-line files are on the reverse side of the archive media.) The media is
opened and the files are copied to it.

When the file system has been examiraad,i nd finds a VSN for each

archive set copy and determines if a drive is available for that VSN. If so, an
ar copy is started for that archive set copy using the assigned ¥6N. nd

then transfers the list of files to be archivecdtaopy.

A variety of errors and file status changes can prevent a file from being
successfully copied. This can include read errors from the cache disk and write
errors to the media. Status changes include modification since selection by
arfind, file open for write, and file removed.

The archive information is entered into the inode for each file successfully
copied. An archiver log message is issued if required. If the file was staged,
the disk space is released. This process continues until all files in the list have
been archivedar copy then exits.

As eachar copy exits,ar f i nd notes that the archive operation has finished
and releases drives and VSNs that are reserved. When all of its archive
operations have finishedr f i nd sleeps for the archive interval. Tarehive
interval then is the dead time betweanf i nd operations.

Archive copies to be made from offline files are ordered by VSN. This ensures
that all files (within each Archive Set) on the same VSN are staged at the same
time in the order in which they were stored on the media. Sites that make
archive copies of many offline files should realize significant performance
improvements.
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When more than one archive copy of an offline file is being made, the offline
fileis not released until all required copies are made.

The Archiver Commands File

archiver.cmd Syntax

By default, the archiver runswhenever sam i ni t isstarted and the ASM
file systems are mounted. The default settings for the archiver are:

* Archive all files to all available media
e The archive age for all files is four minutes
¢ The archive interval is 10 minutes.

Generally, a site prefers to customize the actions of the archiver to meet the
archiving requirements of their site. These actions are controlled by
commands located in the archiver command file:

/ etcl/fs/sanfs/archiver.cnd.

If this file is not present, the archiver performs the default action.

The archiver command file consists of several types of commands:
* General commands

e Archive set assignments

« Archive set parameters

e VSN pool definitions

* VSN associations

The commands consist of lines of text read from the archiver command file.
Each line contains one or more fields separated by spaces or tabs. Any text that
appears after the pound sign charact@lig considered a comment and not
examined. Lines may be continued onto the next line by ending the line with
a backslash (\).

The following example shows a samplechi ver . cnd file. The comments

on the right hand side indicate the different type of commands as listed above.
The following sections describe the commands in general; see the

ar chi ver (1M manual page for details about the commands.
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interval = 30m # Ceneral Commands

| ogfile= /var/adn archiver.|og

fs = sanfsl # Archive Set Assignnents
no_archive tnp

wor k wor k

1 1h

2 3h

i mages images -ninsize 100m

11d

2 1w

sanfsl_all

1 1h

2 1h

fs = sanfs2 # Archive Set Assignments
no_archive tnp

system . -group sysadmn

1 30m

2 1h

sanfs2_all

1 10m

2 2h

par ans # Archive Set Paraneters
images.1l -drives 2 -join path - sort size

sanfsl all.1 -drives 2

sanfs2_all.1 -drives 2

endpar ans

vsns #VSN Associ ati ons

sanfsl.1l no optic-2A




interval = 30m # General Conmands

sanfsl.2 |t

TAPEO1

work.l nmo optic-[3-9] [A-Z]

work.2 It .
images. 1 |t

i mges.2 |t

TAPE2 [0-9]

TAPE3 [0-9]

sanfsl all.1 npo .*

sanfsl all.2 It .*

sanfs2.1 no
sanfs2.2 |t
system 1l no

system 2 |t

optic-2A
TAPEO1
optic08a optic 08b

ATAPE4 [0-1]

sanfs2 all.1 np .*

sanfs2_all.2 It .*

endvsns

Thearchiver checksthe status of the archiver command file once each minute.
If the archiver command file changes during archiver execution, the archiver
stops scheduling archive copies and waits for copiesin progress to complete.
It then reads the modified command file and restarts.

If errors are found in the archiver command file, the archiver logs the count of
errors and displaysthe message" *** No archiving will be
performed. ***"_  Then archiver waitsto be restarted, which occurs
when the command file changes or the archiver receivesa Sl G NT.

When the archiver receives a SI G NT or the command file changes, all
activitiesincluding in-process archive copies, areterminated. The archiver is
restarted by saminit.

Whenever you make changesto thear chi ver. cnd file, you should check
for syntax errors using ar chi ver (1M . Specifying ar chi ver (1M - A
(al optionslisted) eval uates an archiver command file against the current ASM
system and produces alisting of thearchiver commandsfile, VSN, file system
content, and errorsto standard out. Errors prevent the archiver from running.
archi ver (1M can berun on an archiver file-in-progress before moving
thefile to /etc/fssamfg/archiver.cmd. You can aso runar chi ver (1M
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General Commands
- Controlling Overall
archiver Operation

Specifying an
Archive Interval

Specifying an
Archiver Log File

Controlling
Archiving for a
Specific File System

Controlling the
Number of Drives
Used for Archiving

without an input file in which case archiver information is generated from
archi ver. cnd. Ifthereisnotanar chi ver. cnd, the system defaults
arereturned. Seear chi ver (1M for acomplete description of this
command.

General commands control the overall archiver operation. General commands
are identified either by the equal sign (=) in the second field, or because they
have no additional fields. These commands allow the system administrator to
optimize archiver operation for the site’'s configuration and mode of usage.

The archiver executes periodically to examine the status of all mounted ASM
file systems. Thetiming is controlled by the archive-interval time. Thistime
is the time between complete archive operations, scanning and copying to
removable media, on each file system. To change the time, use the following
command:
interval = time
The default interval is 10 minutes. If the archiver receivesa S| GALRM from
saminit orfromthear r un command fromwithinsanmu( 1M , it begins
scanning all file systemsimmediately. See ar chi ver. cnd(4).

The archiver can produce alog file that contains information about each file
archived (or automatically unarchived). Thelog fileis a continuous record of
archival action. Thefile may also be used to locate earlier copies of filesfor
traditional backup purposes. To set the name of the logfile, use the following
command:

| ogfil e =filename

fi | enane isthe absolute pathnameto thelog file. By default, thisfileisnot
produced.

By default, archiving controls apply to al file systems. However, the system
administrator can confine some controlsto an individua file system. To
specify anindividual file system, use the following command:

fs = fsnane

The general commands and archive set association commands that occur after
these commands apply only to the specified file system until another f s =
command is encountered. For instance, you can use this command to specify
adifferent logfile and archive interval for each file system.

By default, the archiver usesall of the drivesin arobot for archiving. To limit
the number of drivesin arobot used by the archiver, use the following
command:

dri ves = robot count
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Controlling the Size  The maximum size of an archive file is media-dependent. By default, files
of Archive Files  writtento optical disksare no larger than five megabytes. The maximum
archivefile sizefor tapesis fifty megabytes. To change the default, use the
following command:

ar chmax = mediatarget-size

ar chmax may also be set for an individual archive set.

Controlling Volume  Volume overflow is the process of alowing archived files to span several
Overflow  VSNs. Volume overflow is described in Chapter 2, “ASM File Systems".
Before using volume overflow, make sure that you understand the concept.
Use volume overflow with caution only after thoroughly assessing the risk.
Disaster recovery and recycling are much more difficult with files that span
volumes.

Archiver controls volume overflow through the media dependent parameter
ovfl m n. ovfl nm n specifies the minimum size file that is allowed to
overflow a VSN. By defaulpvf | mi n is set to the capacity of the medium.
Thus, only files exceeding the capacity are allowed to overflow a VSN. To
change this default, use the following command:

ovflmn = nmedia mninumfile size

wherenedi a is the mediatype and ni num fil e_si zeis the minimum
size of the file to overflow.

For example, many files exist whose length is a significant fraction (say 25%)
of themp medium. These files partially fill the VSNs and leave unused space
on each VSN. To get better packing of the VSNspgét ni n for theno
medium to a size slightly smaller than the size of the smallest file, in this
instance we set it to 150 Mbytes:

ovflmn = no 150m

Note that enabling volume overflow in this example also causes two VSNs to
be loaded for staging the file.

ovfl m n may also be set for an individual archive set.

Tracing Archiver  The archiver has an extensive action tracing facility. To direct archiver
Activity  messages to a file, use the following command:

trace = filenane [event eventl ...]

Additional arguments to the command determine which events are traced. This
facility is intended to be used for diagnostic purposes. The messages are self-
explanatory. See tter chi ver. cnd(4) manual page.
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Delaying Archiver
Startup

Default Directory
(datadir)

Delay Time

Archive Set
Assignments -
Assigning Files to
Archive Sets

Archive Set Names

Path

By default, thearchiver beginsarchivingwhen startedby sam i nit (1M .
To delay archiving, use the foll owi ng command:

wai t
Thewai t command causesthe archiver towait for aSIGUSR1 signal. When

thissignal isreceived, normal archiver operations are begun.

Thearchiver dat adi r command allows the site to change the default
directory. Set the name of the directory used for archiver’s data files to

di rname. Except folReser vedVSNs, the data files are used only during
archiver execution.

datadir = dirnanme

Indicates the time delay before starting the archiver scan. You can use this time
delay to wait for all robots to initialize.

delay = tine
Example:
delay = 3m

The archive set membership commands assign files with similar characteristics
to archive sets. The syntax of these commands is patterned aftentigl)
command. The syntax of the archive set membership command is:

archive_set _name [ pathnane]l [search _criterial

The following are typical archive set membership commands:

hnk _files net / home/ hnk -user hnk
datafiles Xray_group/data -size 1m
system

The first field in an archive set assignment is the archive set name. An archive
set name is site defined and is usually indicative of the characteristics of the
files belonging to the archive set. Archive set names are restricted to the letters
in the alphabet, numbers, and the underscore character “_". The first character
in the archive set name must be a letter. This also limits family set names. For
example, if you use- y as a family set name, the archiver family set fails and
archiving does not occur because you used a hyphen (-) instead of an
underscore ().

The path is relative to the mount point of the file system. This allows an
archive set membership command to cross-file systems. If the path is to
include all of the files in a file system, use a period (.) for the path field. A
leading slash (/) is not allowed in the path. Files in this directory, and its
subdirectories, are considered for inclusion in this archive set.
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File Size

Owner and Group

Preventing Archival

Specifying
Filenames Using
Regular
Expressions

The size of afile may be used to determine archive set membership using the
-m nsi ze and - naxsi ze characteristics. Thefile size may be specified
using the suffix lettersb, k, M, G, or T for bytes, kilobytes, megabytes,
gigabytes, and terabytes. For example,

big files . -mnsi ze 500k -nmaxsize 100M
huge files . -nminsize 100M

This example specifies all files at |east 500 kilobytesin size, but less than 100
megabytes belong to the archive setbi g _fi |l es. Fileshbigger than 100
megabytes belong to the archive set huge_fi | es.

The ownership and group affiliation may be used to determine archive set
membership using the- user and - group characteristics. For example,

adm set . -user sysadmin
nkt ng_set . -group marketing

All files belonging to the user sysadm n belong to archive set adm set ,
and all fileswith the group-id mar ket i ng are in the archive set
nkt ng_set.

Thearchival of filesmay be prevented by including the filesin the archive set
no_archive. Forexample,

fs = sanfsl
no_archive tmp

Filesinthet np directory are not archived in this example.

The names of filesthat are to be included in an archive set may be specified by
using regular expressions. The specification - name regex specifiesthat
any complete path matching the regular expression r egex isamember of the
archiveset. r egex followsthe conventionsasoutlined inther egexp( 3)

manual page. Note that regular expressions do not follow the same
conventions as UNIX wildcards.

This example restricts files in the archive set i mages to those files ending
with. gi f:

imges . -nane .*\.gif$

The next example selects files that start with the characters GEO

satellite . -name .*/ GEO
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Setting Release and

Stage Attributes

Archive Set
Membership
Conflicts

You can use regular expressionswiththeno_ar chi ve archive set, aswell.
For instance, the following prevents any file ending with . o from being
archived:

no_archive . -nane .*\.o0$

Therelease and stage attributes associated with files within an archive set can
besetusingthe- r el ease and- st age characteristics, respectively. Both of
these settings override stage or release attributes that may have been set by a
user. Thefollowing syntax is used to manipulate these file attributes:

-rel ease attributes
-stage attributes

Attributes for the - r el ease parameter follow the same conventions as the
r el ease(1) command., as follows:

a Release the copy following the completion of the first archive copy
n Never release the copy
p Partially release the file’s disk space

Attributes for the st age parameter follow the same conventions as the
st age(1) command., as follows:

a Associative stage the file
n Never stage the copy

The following example shows how you can use filename specification along
and setting file attributes in order to partially release Macintosh resource
directories:

MACS . -nane .*/\.rscs/ -release p

Sometimes the choice of path and other file characteristics for inclusion of a
file in an archive set result in ambiguous set membership. These situations are
resolved in the following manner:

1. The membership definition occurring first in the archive set is chosen.

2. Membership definitions local to a file system are chosen before any
globally defined definitions.

3. A membership definition that exactly duplicates a previous definition is
noted as an error.

As a consequence of these rules, more restrictive membership definitions
should be placed earlier in the command file.
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Archive Copy
Definitions

Releasing Disk
Space After Archive

When controlling archiving for a specific file system (using thef s =

f sname command), commands are evaluated local to the file system level
before being evaluated globally. Thus, filesmay be assigned to alocal archive
set (including the no_ar chi ve archive set) instead of being assigned to a
globa archive. This hasimplications when setting global archive set
assignmentssuch asno_ar chi ve.

Assume, for example, the following ar chi ver . cnd segment:

no_archi ve -name .*\.o0%$
fs = sanfsl

allfiles
fs = sanfs2

allfiles

At first look it appears that the administrator did not intend to archive any of
the .o files across both file systems. However, since the local archive set
assignment al | fi | es isevauated before the global archive set assignment
no_archi ve, the.ofilesinthesanf s1 and sanf s2 file systems are
archived.

To ensure that no .o files are archived in both file systems, the following

segment would be used:
fs = sanfsl
no_ar chive -name .*\.o0$
allfiles
fs = sanfs2
no_archi ve -name . *\.o0$
allfiles

If you do not specify archive copies, asingle archive copy is made for filesin
the archive set. This copy is made when the archive age of thefileisfour
minutes. If your site requires more than one archive copy, al copiesincluding
the first must be specified using the archive copy definitions.

Archive copy definitions are commandsthat begin with adigit. Thisdigit (1 -
4) isthe copy number. These commands are placed immediately after thefile
characteristics command they apply to. The command syntax is:

copy-nunber [-rel ease |
[ unarchi ve- age]

-norel ease] [ archi ve-age]

The disk space for files can be automatically released after an archive copy is
made by placing - r el ease after the copy number.

ex_set -group i nmages
1 -release 10m
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Preventing Disk

Space Release Until

Copies are
Completed

Setting the Archive

Age

Automatic
Unarchiving

In this example, filesbelonging to the group i mages are archived when their
archive agereachesten minutes. After thearchive copy ismade, the cachedisk
spaceisreleased.

You may not wish to release disk space until multiple archive copies are
completed. The- nor el ease specification prevents the automatic rel ease
of disk cache until all copies marked with - nor el ease are made. For
instance, the following example specifies an archive set named

vaul t _t apes. Two copies are created, but the disk cache associated with
thisarchive set isnot released until both copiesare made. This scenario can be
used at a site that requires online access to files before creating off-site vault

tapes.

vault tapes .
1 -norel ease 10m
2 -norel ease 30m

Note that the - nor el ease specification on a single copy has no effect on
automatic releasing since the file cannot be released until it has at least one
archive copy. Also, the-nor el ease and - r el ease specifications are
mutually exclusive.

The archive age for files may be set by specifying the archive-age as the next
field on the command. The archive age may be specified with the suffix
characterss, m h, d, w, or y for units of seconds, minutes, hours, days, weeks
or years.

ex_set data
1 1h

In this example, the filesin the directory data are archived when their archive
age reaches one hour. |If the archive age is not specified, the default is 4
minutes.

If more than one copy of afileisrequested, it is possible to unarchive all but
one of the copies automatically. This might occur when the files are archived
to different media using different archive ages. This example specifies the
unarchive age.

ex_set hone/ users
1 6mlw
2 1w

Thefirst copy of the filesin the path hone/ user s isarchived six minutes
after modification. When the files are one week old, a second archive copy is
made. Thefirst copy isthen unarchived.
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More than One Copy
for File System Data

Archive Set
Parameters -
Controlling the
Processing of an
Archive Set

Assigning Multiple
Drives to an Archive
Set

Associative
Archiving

If more than one copy of file system datais required, copy definitions may be
placed in the command file immediately after anf s = command.

fs = sanfs
1 4m
2 1h

Inthisexample, copy 1 of thefile system datafor the samfsfile systemismade
after four minutes and a second copy is made after one hour.

This section of the archiver command file isintroduced by the par ans
command. The section is ended by the endpar ans command.

The parameters for an archive set are defined by linesin the following syntax:

archi ve_set_name. copy_number [[ - param nane
paramval ue ]...]

The sort methods and priority controls can be difficult to manage for alarge
number of archive sets. The pseudo archiveset al | set s (see

ar chi ver. cnd( 4) ) providesaway to set default archive set parametersfor
al archive sets. All al | set s commands must occur before those for actual
archive set copies. Parameters set for individual archive set copies override
parameters set by al | set s commands.

The archiver usually uses only one mediadrive to archive filesin an archive

set. When an archive set hasamany filesor largefiles, it may be advantageous
tousemorethan onedrive. Thisisspecified by usingthe- dr i ves parameter.
For example:

huge files.2 -drives 2

When the total size of thefilesin archive sethuge _fi | es. 2 exceeds
ar chmax for the media, two drives are used to archive the files.

When an archivefileiswritten to amedium, files are written to an archive file
to efficiently pack the VSN with user files. The user files are sorted by size
with the largest files first. Subsequently, when accessing files from the same
directory, you may experience delays as the stage process repositions through
aV SN toread the next file. To alleviate delays, you can archive files from the
same directory paths contiguously within an archive file. The process of
associative archiving overrides the space efficiency algorithm to archive files
from the same directory together.
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Associative archiving is useful when the contents of files will not change and
you wish to access the group of files together at the sametime. For example,
you might use associ ative archiving at ahospital for accessing medical images.
Images associated with the same patient may be kept in a directory and the
doctor may wish to access those images together at one time. These static
images can be more efficiently accessed if you archive them contiguously
based upon their directory location rather than the size of the files.

The-j oi n pat h parameter allows these files to be archived contiguously
within an archive set copy. For example:

patient _images.1l -join path

Note: The-j oi n pat h parameter writes datafilesfrom the same directory
to the same archivefile. (Anarchivefileisabatch of fileswritten together in
atar file.) If there are many directories with afew small files, the archiver
creates many small archive files. These small discrete archive files slow the
write performance of the system because the data files are relatively small
compared to the tar header for each archive file. For most applications, using
the-sort pat h parameter ismore efficient thanusing-j oi n pat h if
the more restrictive operation of - j oi n pat h isnot required.

Itisalso possibleto sort the files within an archive set copy by age or size (the
age or size options are mutually exclusive). To sort an archive set, use the -
sort parameter with the argument age or si ze, asfollows:

cardiac. 2 -sort age
catscans. 3 -sort size

Thefirst example forces the archiver to sort an archive set copy called
cardiac.2 by the age of thefile, youngest to oldest. The second exampleforces
the archive set copy called catscans to be sorted by the size of thefile, largest
to smallest.

Splitting Archive  The -drivenm n mni n_si ze command parameter is used with the —
Requests among  dri ves command to set the minimum size for splitting archive requests
Drives  among drives. See the manual pagesaiochi ver . cnd(4) for more
information. (Note that the default fod veni n isar chnmax.)

—drivem n mn_size

The -drivem n m n_si ze sets the minimum size of the multiple drives
for the archive set toi n_si ze. When you usedt i ves, multiple drives
are used only if data that is more thanrthe_si ze is to be archived at once.
The number of drives to be used in parallel is the lesser of
arch_req_total _size / mn_size andthe number of drives
specified by dri ves.
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Usethe-dri vem n parameter with -dr i ves. After you set -dri ves and
-dri vem n, an archive request is evaluated against both parameters. If an
archiverequest islessthandr i vem n, only one drive is used to write an
archiverequest. If an archive request islarger than dri vem n, the archive
request is evaluated against dr i vemni n and the appropriate number of drives
isscheduled. If you do not specify -dri veni n with-dri ves, thedefaultis
m n_si ze =ar chnax. Todisplay the setting for -dr i veni n, enter
archiver -1lv.

Use-drivem n m n_si ze if you want to divide an archive request among
drives but you want to avoid tying up all the drives with small archive requests.
This might apply to operations that use very large files.

In the following example, assume that you are splitting an archive set named
“bi g_fil es”over5drives. Depending on its size, this archive set could be
split as follows.

Archive Set Size Number of Drives
<=10GB 1
>10 (BB to <= 20 GB 2
>20 GB to <= 30 GB 3
>30 GBBto <= 40 (B 4
>40 GB to <= 50 GB S
>50 GB 5

The following line would be used in tle¢ c/ f s/ sanf s/ ar chi ver. cnd
file for this example:

par ans
bigfiles.1 —drives 5 —drivemin 10G
endparams

Reserving VSNs By default, the archiver writes archive set copies on any medium specified by
aregular expression as described in the VSN associations section. However,
it is sometimes desirable for archive set VSNsto contain files from only one
archive set. Reserving V SNs can be used to satisfy this data storage
regquirement.

Note: The-reserve parameter reservesaV SN for exclusive use by one
archive set. A sitethat usesreserved V SNs probably incurs more medialoads
and unloads.

The-reserve  parameter reserves VSNsfor an archive set. When set and a
VSN has been assigned to an archive set copy, it is not assigned to any other
archive set copy, even if aregular expression matchesit.
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AsVSNsare selected for use by an archive set, aReservedNameisassigned to
the VSN. Reser vedNarre isaunique identifier tying the archive set to the
VSN. Each -r eser ve parameter form corresponds to one of three
components within the Reser vedNane: the archive set, owner, and file
system.

The- r eser ve parameter has three forms. Each form isillustrated below
showing the parameter and keyword and examples of reserved names assigned
to VSNs. Note that the Reser vedNane syntax consists of the archive set
component, pathname component, and file system component, separated by
dashes. These slashes are not indicative of a pathname; they are merely
separators for displaying the three components of a ReserveName. Reserved
names are displayed when you usethe ar chi ver -1 v command.

Archive Set Form - The set keyword activates the archive set component in
the reserved name.

Parameter & Keyword ReservedName Examples
-reserve set users. 1//
data. 1//

Owner Form - Thedi r, user,and group keywords activate the owner
component in the reserved name. Thedi r, user, and gr oup keywordsare
mutually exclusive. di r usesthe directory path component immediately
following the path specification of the archive set definition. user and

gr oup are self-explanatory.

Parameter & Keyword ReservedName Examples
-reserve dir proj .1/ pl05/
proj .1/ pl04/
-reserve user users. 1/ user5/
users. 1/ user 4/
-reserve group dat a. 1/ engi neeri ng/
Note: The-reserve dir parameter isintended to reserve aVSN for
exclusive use by one archive set. Many directorieswith afew small files cause
many small archive files to be written to each reserved VSN. These small

discrete archivefiles slow the performance of the system because datafilesare
relatively small compared to the tar header for each archivefile.
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Filesystem Form - Thef s keyword activatesthe file system component in the
ReservedName.

Parameter & Keyword ReservedName Examples
-reserve fs proj. 1/ pl03/sanfsl
proj. 1/ pl04/sanfsl
Thethree forms can be combined and used together in an archive set parameter

definition. For instance, the following parameter definition creates a
ReservedName based upon an archive set, a group, and the file system:

par ans
tracefiles.1 1t -reserve set -reserve group -reserve
fs

endpar ans

The -r eser ve options can also be set globally using a general command.
The syntax for the command follows:

reserve = set
reserve = [dir]user]|group]
reserve = fs

A complete archive example using reserved V SNsis presented in this chapter
as Example 4. Reserved VSNs are tracked in

/ var/ adm sanf s/ . ar chi ve/ Reser vedVSNs. Seethe
ReservedVSNs(4) manual page for adescription of thisfile.

When the archiver initializes and reserves VSNsto Archive Sets, it reads the
Reser vedVSNs fileto determine previous VSN reservations. If thisfileis
not found, a warning message is sent to the syslog.

While reading the Reser vedVSNs file, archiver editsit to remove badly
formatted lines and reservations for relabeled VSNs. A relabeled VSN is
identified by alabel time that is more recent than the reservation time. Lines
referring to previous Archive Set reservations are commented out.

If areserved VSNs backup file
(/var/ adni sanf s/ ar chi ver/ Reser vedVSNs. bak) does not exist,
the current reserved V SNs file becomes the backup. The edited file becomes
the new reserved VSNsfile. The file consists of ASCII text in the following
form:

medi a VSN Archi veSet/owner/fil esystemdate tine

Thefields Ar chi veSet , owner,andfil e syst emmay be empty
depending on the options in the archiver command file. The date and time
indicate when the reservation was made. A reservation lineis appended to the
file for each VSN that is reserved to an archive set during archiving.
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Setting Archive
Priorities

During VSN assignment, thelabel time of candidate V SNsare compared to the
reservation time of the VSN. If the label timeis more recent than the
reservation time, the reservation is removed and the VSN may be repooled or
reused.

ASM offers an extensive site controlled priority system for archiving files.
Eachfileisassigned apriority computed from propertiesof thefileand priority
multipliers that may be set for each archive setinthear chi ver . cnd file.
Properties include online/offline, age, number of copies made, and size (see
archi ver (1n) andar chi ver. cnd(4) ). By default, thefilesin an
archiverequest are not sorted and all property multipliersare zero. Thisresults
in files being archived in “first found, first archived” order.

By setting priorities and sort methods, a site can control the order of file

archival. See the following examples for different ways to control the order of

file archival.

e Selecttheri ori ty sort method to archive files within an archive
request in priority order.

* Change thar chi ve_I| oaded priority to reduce media loads.

e Change thef f | i ne priority to cause online files to be archived before

offline files.

 Change theopy # priorities to make archive copies in copy order.
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-priority
-priority
-priority
-priority
-priority
-priority
-priority
-priority
-priority
-priority
-priority
-priority
-priority
-priority
-priority
-priority
VSN Pools - Naming

a Collection of
VSNs

The following table lists the archive priorities.

ArchivePriority
age
archi ve_i nmedi at e
archive_overfl ow
archi ve_| oaded
copyl
copy2
copy3
copy4
copi es
offline
gueuewai t
rearchive
reqrel ease
si ze
st age_| oaded

stage_overfl ow

Definition
Archive age property multiplier
Archive immediate property multiplier
Multiple archive V SNs property multiplier
Archive VSN loaded property multiplier
Copy 1 property multiplier
Copy 2 property multiplier
Copy 3 property multiplier
Copy 4 property multiplier
Copies made property multiplier
File off line property multiplier
Queue wait property multiplier
Rearchive property multiplier
Regrel ease property multiplier
File size property multiplier
Stage VSN loaded property multiplier
Multiple stage VV SNs property multiplier

A VSN pool isanamed collection of VSNs. VSN poolsare useful for defining
agroup of mediathat may be available to an archive set. VSNs are removed
from the VSN pool asthey are needed for archiving. As such, VSN pools
provide auseful buffer for assigning V SNsand reserving V SNsto archive sets.

The system administrator uses VSN pools to define separate groups of VSNs

for use by departmentswithin an organization, userswithin agroup, datatypes,

and other convenient groupings. The poal isassigned aname, mediatype, and

aset of VSNs. A scratch pool isa set of VSNs used when specific VSNsin a

VSN association are exhausted or another VSN pool is exhausted. (See “VSN
Associations - Assigning VSNs to Archive Sets” in the following section.)

As VSNs are selected for use by an archive set they are assigned a
“ReserveName” using the archive set component. See the section, “Reserving
VSNs for Archive Sets” in this chapter for more information on reserving
VSNs. Once a VSN is reserved, it is no longer available to the pool where it
originated. Therefore, the number of VSNs within a named pool changes as
media are used. The VSN pools can be viewed usirgrtbki ver -1v

command.
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VSN Associations -
Assigning VSNs to
Archive Sets

The VSN pools section of the archiver command file is introduced by the
vsnpool s command. Thesectionisended by theendvsnpool s command
or by theend of thear chi ver. cnd file. A VSN pool definition requires at
least three fields separated by white space: the pool hame, the mediatype, and
a least one VSN. The syntax is as follows:

vsn_pool nane nedia type vsn_expression

Thevsn_pool _naneistoidentify thepool. nedi a_t ype isthetwo
character media mnemonic from the ncf (4) fileasdefinedinnedi a(7) .
vsn_expr essi on areregular expressions as defined inr egecnp( 3G) .

The following example uses four VSN pools: user s_pool ,dat a_pool ,
proj _pool ,andscrat ch_pool . (Thepools are defined in the section,
“VSN Pools - Naming a Collection of VSNs”.) Note that if one of the three
specific pools is out of VSNs, the scratch pool VSNs are selected.

vsns

users. 1 no - pool users_pool -pool scratch_poo
data.l o - pool data_pool -pool scratch_poo
proj.1 no -pool proj_pool -pool scratch_poo
endvsns

This section of the archiver command file is introduced by #es
command. The section is ended by ¢melvsns command.

Collections of VSNs are assigned to archive sets by entries of the following
form. An association requires at least three fields: the archive set name and
copy, the media type, and at least one VSN. The syntax is as follows:

archi ve_set _name. copy_nunber nmedi a_type vsn_expression

Note that the archive set name and copy number are connected by the period
(.) character. Theedi a_t ype isthe media mnemonic as defined in mcf(4).

VSNs are noted by one or maren_expr essi on which are regular
expressions as described in regexp(5). (Note that these regular expressions do
not follow the same conventions as wildcards.) When removable media are
needed by the archiver for the archive set, each VSN of the selected media in
all robots (and manually mounted drives) is examined to determine if it would
satisfy any VSN expression. The first VSN that does fit an expression that
contains enough space for the archive copy operation is selected.

ex_set.1 no optic[2-3][0-9]

This command tells us that files belonging to archivegeset for copy 1
will be copied to media type mo using any of the twenty VSNs with the name
optic20 through optic39

ex_set.2 |t A~TAPE
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This command copies files belonging to archive set ex_set for copy 2 to
mediatypel t with any VSN beginning with TAPE.

Note: Make sure you assign VSNsto the archive set for the file system data
when setting upthear chi ver . cnd file. Each file system hasan archive set
with the same name as the file system.

In addition to aregular expression, you can also specify VSN poolsto select
VSNs from. Pools are expressed with thpdel vsn_pool _nane”
parameter with a VSN association.

Directory Structure  All archiver examples assume the following directory structure:
for all Archiver

Examples
/ sam
|
| ] |
proj s/ users/ data/ tnp/
|
proj|_1/ pr0j|_2/ bob! joel katlle/ sara/  wendy/

katie/ sara/ wendy/ joe/ kati e/

Example 1  This example illustrates the action of the archiver when no archiver command
file is used. For this example, there is one file system and an optical robot with
two drives and twelve cartridges. The example shows the output produced by
the commanar chi ver -1v.

The following section shows that the default media selected by the archiver is
typeno. Only theno media are available.

Notify file: /etc/fs/sanfs/ar_notify.sh

Archi ve nedi a:
nedi a: no archmax: 4.8M Vol une overfl ow not sel ected
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The following section indicates the archiver uses five drives. The twelve
V SNis, storage capacity, and available space are listed.

Archive libraries
devi ce: hp30 drives_avail abl e:5 archive_drives:5

Cat al og:

optic00 no capacity: 622. 1M space: 285.4M
opticOl no capacity: 622.1M space: 138.9M
optic02 no capacity: 622. 1M space: 76.1M
optic03 no capacity: 622. 1M space: 137.5M
opticlO no capacity: 622. 1M space: 218.2M
opticll no capacity: 622.1M space: 596. 1M
opticl2 no capacity: 622.1M space: 615.7M
opticl3 no capacity: 622. 1M space: 218.2M
optic20 no capacity: 622. 1M space: 604.4M
optic2l no capacity: 622.1M space: 563.9M
optic22 no capacity: 622.1M space: 621.6M
optic23 no capacity: 622. 1M space: 621.6M

The following section shows that both the file system data and data files are
included inthearchiveset sanf s (the name of thefile system). Thearchiver
makes one copy of the files when their archive age reaches the default four
minutes (240 seconds).

Archive file selections:
Fil esystem sanfs: Logfile:
sanfs File system data
copy: 1 arch_age: 240

sanfs path:

copy: 1 arch_age: 240

The following section shows that filesin the archive set sanf s, copy 1 are
archived to all the VSNsin this order.

Archive sets:

sanfs.1 nedia: no (by default)
VSNs:

optic00

opticOl1

optic02

optic03

opticl0

opticll

opticil2

opticl3

optic20

optic2l

optic22

optic23

Total space available: 4.7G
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Example 2

This example shows how to separate data files into two archive sets separate
from the file system data. Thereisamanually mounted DLT tape drivein
addition to the optical robot from Example 1. We archive the big filesto tape
and the small files to optical media.

Here is the archiver command file for Example 2.

# Exanple 2 archiver command file
# Sinpl e sel ecti ons based on size

logfile = /tnp/archiver.log
interval = 5m

# File selections.
big . -mnsize 500k
all .

1 30s

vsns

sanfs.1 no . *0[0-2] # File systemdata to optic00 -
optic02

all.1 m .*0 [3-9] .*[1-2][0-9] # Al others for files
big. 11t .*

endvsns

All of the following displays show output from the command ar chi ver -
| v exanpl e2. cnd. Thissection of output is the content of the archiver
command file.

Reading archiver command file “example2.cmd”
. # Example 2 archiver command file
: # Simple selections based on size

: logfile = /tmp/archiver.log
s interval = 5m

: # File selections.

: big . -minsize 500k

call.

10: 1 30s

11:

12: vsns

13: samfs.1 mo .*0 [0-2] # File system data to opticO0
- optic02

14: all.1 mo . *0 [3-9] .*[1-2][0-9] # All others for
files

15: big.1 It .*

16: endvsns

©ONDUAWNER
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Again, the mediaand drivesto be used are shown, not the addition of the DLT
and its defaults.

Notify file: /etc/fs/sanfs/archiver.sh

Archi ve nedi a:
nedi a: It archmax: 47.7M Vol une overfl ow not sel ected
nedi a: no ar chmax: 4. 8M Vol une overfl ow not sel ected

Archive libraries:
devi ce: hp30 drives_avail able:5 archive_drives:5

Cat al og:

optic00 nmo capacity: 622.1M space: 285.4M
opticO01 no capacity: 622.1M space: 138.9M
optic02 nmo capacity: 622.1M space: 76. 1M
optic03 no capacity: 622.1M space: 137.5M
opticl0 no capacity: 622.1M space: 218.2M
opticll no capacity: 622.1M space: 596.1M
opticl2 no capacity: 622.1M space: 615.7M
opticl3 nmo capacity: 622.1M space: 218.2M
optic20 no  capacity: 622.1M space: 604.4M
optic2l no  capacity: 622.1M space: 563.9M
optic22 no  capacity: 622.1M space: 621.6M
optic23 no  capacity: 622.1M space: 621.6M

device:1t30 drives_available:5 archive_drives:5

Cat al og:

TAPEO1 It capacity: 9.5G space: 9.5G
TAPEQO2 It capacity: 9.5G space: 6. 9G
TAPEO3 It capacity: 9.5G space: 4.0G
TAPEO4 It capacity: 9.5G space: 9.5G
TAPEOS It capacity: 9.5G space: 9.5G
TAPEO6 It capacity: 9.5G space: 8. 3G

Hereisthe organization of thefile system. Filesbigger than 512000 bytes (500
kilobytes) are archived after four minutes; all other files are archived after
thirty seconds.

Archive file selections:

Fil esystem sanfs Logfile: /tnp/archiver.log
sanfs File system data

copy: 1 arch_age: 240

big path: . mnsize: 502. 0k

copy: 1 arch_age: 240

all path:.

copy:1 arch_age: 30

Note the division of the archive sets among the removable media.
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Archive sets:

all.1 nedia: no

VSNs:
optic03
opticl0
opticll
opticl2
opticl3
optic20
optic2l
optic22
optic23

Total space avail abl e: 4.1G

big.1 nedia: It
VSNs:
TAPEO1
TAPEO2
TAPEO3
TAPEO4
TAPEO5
TAPEO6
Total space avail abl e: 47. 6G

sanfs.1 media: no
VSNs:
optic00
opticoOl
optic02
Total space avail able: 500.4M
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Example 3

Inthisexample, user filesand project datafilesare archived to different media.
Files from the directory dat a are segregated by size to optical and tape
media. Filesassignedtothegroupid pi ct areassigned to another set of
VSNs. Filesinthedirectoriest np and user s/ bob arenot archived.
Archiving is performed on a fifteen-minute interval and an archival record
kept. The example shows the output from the ar chi ver -1v

exanpl e3. cnd.

Readi ng archiver conmand file "exanple3.cnd"
# Exanple 3 archiver command file
# Segregation of users and data

1
2
3
4: interval = 30s

5: logfile = /usr/tnp/archive.log
6.

7

8

9

no_archive tnp

fs = sanfs
10: no_archive users/bob
11: prod_big data -minsize 50k
12: 1 1m 30d
13: 2 3m
14: prod data
15: 1 1Im
16: proj _1 projs/proj_1
17: 1 1m
18: 2 1m
19: joe . -user joe
20: 1 1m
21: 2 1m
22: pict . -group pict
23: 1 1m
24: 2 1m

26: parans

27 prod big.1 -drives 2
28: prod_big.2 -drives 2
29: endpar anms

31: vsns

32: sanfs.1 no opticO[0-1]
33: joe.1 npo opticOl

34: pict.1 no optic02

35: pict.2 no opticO3

36: proj_1.1 no opticl[O0-1]
37: proj_1.2 no opticl|2-3]
38: prod.1 no optic2.

39: joe.2 It O[1-2]

40: prod_big.1 It O 3-4]
41: prod_big.2 It O[5-6]
42: endvsns
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Notify file: /etc/fs/sanfs/ar_notify.sh

Archi ve nedi a:

nedi a: | t ar chmax: 47. 7M Vol une overfl ow not sel ected
medi a: no ar chnmax: 4. 8M Vol une overfl ow not sel ected

Archive libraries:
devi ce: hp30 drives_available:5 archive_drives:5

Cat al og:
optic00 Mo capacity: 622.1M space: 285.4M
opticO1 Mo  capacity: 622.1M space: 138.9M
optic02 Mo  capacity: 622.1M space: 76. 1M
optic03 Mo capacity: 622.1M space: 137.5M
opticl0 Mo capacity: 622.1M space: 218.2M
opticll nmo  capacity: 622.1M space: 596.1M
opticil2 nmo  capacity: 622.1M space: 615.7M
opticl3 nmo  capacity: 622.1M space: 218.2M
optic20 nmo  capacity: 622.1M space: 604.4M
optic2l nmo  capacity: 622.1M space: 563.9M
optic22 nmo  capacity: 622.1M space: 621.6M
optic23 nmo  capacity: 622.1M space: 621.6M
device: m 40 drives_available:5 archive_drives:5
Cat al og:
TAPEO1 It capacity: 9.5G space: 9.5G
TAPEQ2 It capacity: 9.5G space: 6. 9G
TAPEO3 It capacity: 9.5G space: 4.0G
TAPEO4 It capacity: 9.5G space: 9.5G
TAPEQOS It capacity: 9.5G space: 9.5G
TAPEO6 It capacity: 9.5G space: 8. 3G
Archive file sel ections:
Fil esystem sanfs Logfile: /usr/tnp/archive.log
sanfs File system data
copy:1 arch_age: 240
no_ar chi ve Noarchi ve path: users/ bob
prod _big path:data mnsize:50. 2k
copy:1 arch_age: 60 unarch_age: 2592000
copy: 2 arch_age: 180
prod path:data
copy:1 arch_age: 60
proj_1 path:projs/proj_1
copy:1 arch_age: 60
copy: 2 arch_age: 60
joe path:. uid:106
copy:1 arch_age: 60
copy: 2 arch_age: 60
pict path:. gid:10001
copy:1 arch_age: 60
copy: 2 arch_age: 60
no_archi ve Noarchive path:tnp
sanfs path:.
copy:1 arch_age: 240
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Archive sets:

joe.1 nmedia: no

VSNs:

opticO1

Total space avail able: 138.9M

joe.2 nmedia: It

VSNs:

TAPEO1

TAPEO2

Total space avail able: 16.4G

pict.1l nedia: m

VSNs:

optic02

Total space available: 76.1M

pict.2 nedia: np

VSNs:

optic03

Total space avail able: 137.5M

prod.1 nedia: no

VSNs:

optic20

optic2l

optic22

optic23

Total space avail able: 2.4G

prod big.1 nmedia: It drives: 2
VSNs:

TAPEO3

TAPEO4

Total space avail able: 13.5G

prod big.2 nmedia: It drives: 2
VSNs:

TAPEOS

TAPEO6

Total space available: 17.7G

proj_1.1 media: no

VSNs:

opticl0

opticll

Total space avail able: 814.2M
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Example 4

Continued from the previous output example:

proj 1.2 nedia: no

VSNs:

opticil2

opticl3

Total space avail able: 833.9M

sanfs.1 media: no

VSNs:

optic00

opticoOl

Total space avail able: 424.3M

In this example, user files and project data files are archived to the optical
media. Note that this example does not use the directory structure pictured at
the beginning of the examples.

Four VSN pools are defined; three pools are used for user, data, and project,
and one is ascratch pool. When thepr oj _pool runsout of media, it relies
onthescr at ch_pool toreserveVSNs. Thisexample showshow toreserve
V SNsfor each archive set based on the set component, owner component, and
file system component. Archivingisperformed onalO-minuteinterval andan
archivelog iskept. The example showsthear chi ver. cnd fileand the
output fromthe ar chi ver -1 v after theVV SNshave been reserved by apass
of the archiver.
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| ogfile = /var/adm archiver.| og
i nterval = 6000

users users
1 30s

data data
1 30s

proj projects
1 30s

par ans
users.l -reserve user

data.l -reserve group

proj.1l -reserve dir -reserve fs
endpar ans

vsnpool s

users_pool no OPTO[ 2-4][ a- b]
data_pool nmpo OPTO[ 5-7][ a- b]
proj _pool nb OPTO[ 8-9][a-b]
scratch_pool nmo B.*
endvsnpool s

vsns
sanfsl.1l no OPTOOQ[ a- b]

users.1 no -pool users_pool -pool scratch_poo
data.1l no -pool data_pool -pool scratch_poo
proj.1 no -pool proj_pool -pool scratch_poo
endvsns
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Readi ng archiver command file "archiver.cnmd"

Notify file:
Archi ve nedi a:

nedi a: dt ar chmax:
medi a: no ar chnmax:
Archive libraries:

/etcl/fs/sanfs/ar_notify.sh

47.7M Vol une overfl ow not sel ected
4. 8M Vol une overflow not sel ected

devi ce: pnB0 drives_avail abl e: 2 archive_drives: 2

Cat al og:
OPTOOa no capacity: 1.2G space:
OPTOO0b no capacity: 1.2G space:
OPTO1a no capacity: 1.2G space:
OPTO1b no capacity: 1.2G space:
OPT02a no capacity: 1.2G space:
OPTO2b np capacity: 1.2G space:
OPT03a np capacity: 1.2G space:
OPTO3b np capacity: 1.2G space:
OPTO4a np capacity: 1.2G space:
OPT04b no capacity: 1.2G space:
OPTO5a no capacity: 1.2G space:
dat a. 1/ engi neeri ng/
OPTO5b no capacity: 1.2G space:
data. 1/ chem stry/
OPTO6a np capacity: 1.2G space:
OPTO6b np capacity: 1.2G space:
OPTO7a no capacity: 1.2G space:
OPTO7b no capacity: 1.2G space:
OPTO8a no capacity: 1.2G space:
proj .1/ pl05/sanfsl
OPT08b no capacity 1.2G space
proj .1/ pl04/sanfsl
OPTO09a no capacity: 1.2G spac
proj .1/ pl03/sanfsl
OPT09b no capacity: .2G space:

proj .1/ pl02/ sanfsl

1.

1.2G reserved:sanfsl. 1//

1.2G

1.2G reserved:sanfs2.1//

1.2G
1.2G reserved: users. 1/ user5/
1.2G reserved: users. 1l/user4/
1.2G reserved: users. 1/ user3/
1.2G reserved: users. 1/ user2/
1.2G reserved: users. 1l/userl/

1.2G

1.2G reserved:

1.2G reserved:

1. 2G reserved: data. 1/ bi ol ogy/

1.2G
1.2G
1.2G reserved:
1.2G reserved:

1. 2G reserved:

1.2G reserved:

device: dt 40 drives_avail able:1 archive_drives:1

Cat al og:
TAPE dt capacity: 1.9G space: 1.9G
device:rbl drives_avail able:5 archive_drives:5
Cat al og:
B02009 no capacity: 97.7M space: 97.6M reserved:
proj .1/ pl01/sanfsl
B02010 no capacity: 97.7M space: 97.6M reserved:
proj .1/ pl04/ sanfs2
B02011 no capacity: 97.7M space: 97.6M reserved:
proj .1/ pl03/sanfs2
B02012 no capacity: 97. 7M space: 97. 6M
B02013 no capacity: 97.7M space: 97. 6M
B02014 no capacity: 97.7M space: 97. 6M
B02015 no capacity: 97.7M space: 97. 6M
B02016 no capacity: 97.7M space: 97. 6M
B02017 no capacity: 97.7M space: 97. 6M
B02018 no capacity: 97.7M space: 97. 6M
B02019 no capacity: 97.7M space: 97. 6M

2Greserved: data. 1/ ast ronony/
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Archive file selections:
Fil esystem sanfsl Logfile: /var/adnfarchiver.|og
sanfsl File system data

copy:1 arch_age: 240
users path:users

copy:1 arch_age: 30
data path:data

copy:1 arch_age: 30
proj path:projects

copy:1 arch_age: 30
sanfsl path:.

copy:1 arch_age: 240

Fil esystem sanfs2 Logfile: /var/adnfarchiver.|og
sanfs2 File system data

copy:1 arch_age: 240
users path:users

copy:1 arch_age: 30
data path:data

copy:1 arch_age: 30
proj path:projects

copy:1 arch_age: 30
sanfs2 path:.

copy:1 arch_age: 240

VSN pool s:

dat a_pool nedia: np VSNs:
OPTO7a
OPTO7b

Total space avail abl e: 2.4G

proj _pool nedia: no ** No VSNs avail able. **

scratch_pool nedia: no VSNs:
B02012
B02013
B02014
B02015
B02016
B02017
B02018
B02019
Total space available: 780.9M

users_pool nedia: nbo VSNs:
OPTO04b
Total space avail abl e: 1.2G

Archi ve sets:
data.1l nedia: no reserve: set/group/
VSNs:

OPTO7a

OPTO7b

B02012
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B02013
B02014
B02015
B02016
B02017
B02018
B02019
Total space avail abl e: 3. 2G

proj.1 nedia: mo reserve:set/dir/fs
VSNs:

B02012

B02013

B02014

B02015

B02016

B02017

B02018

B02019
Total space available: 780.9M

sanfsl.1l nedia: no reserve:set//
VSNs:

OPT0O0a

OPTOOb
Total space avail abl e: 2.4G

sanfs2.1 nedia: no reserve:set//
VSNs:

OPTOla

OPTO1b
Total space avail abl e: 2.4G
users.1 nedia: no reserve:set/user/
VSNs:

OPT04b

B02012

B02013

B02014

B02015

B02016

B02017

B02018

B02019
Total space avail abl e: 2.0G
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Archiver Guidelines

The archiver automates storage management operations using the

ar chi ver . cnd file. Beforewriting thisfile, it is useful to review some
general guidelinesthat canimprove the performance of ASM and the archiver,
and ensure that your datais stored in the safest way possible.

Each siteis unique in its application of computing and data storage hardware
and software. Thefollowing recommendations are based upon our experiences
using ASM with real world applications. When writing the archiver commands
filefor your site, be sure that you reflect the data storage requirements at your
ste.

1. Saveyour archivelogs. The archivelogs provide information that is
essential to recovering data, even when ASM is unavailable. Itis
recommended that you keep these logs in a safe place in the event of a
catastrophic disaster during which ASM is unavailable.

2. Useregular expressions for VANs. Let the system work for you by
alowing it to put files on many different VSNs. Volume ranges (specified
using regular expressions) allow the system to run continuously. Using
specific VSN names for archive set copies can rapidly fill aVV SN, causing
undue workflow problems as you remove a piece of media and replace it
with another.

3. Archiveinterval. The archiveinterval should be based upon how often
files are created and modified, and whether your want to save all
modification copies saved. Remember, the archive interval isthe dead
time between finding archive copies and copying them to media. A very
short archive interval keeps the archiver running almost continuously.

4. Filesystems. Multiple ASM file systems increase the performance of the
archiver compared to one ASM file system. The archiver isamulti-
threaded program designed to run in aparallel fashion. Multiplefile
systems can be scanned in considerably lesstime than asingle file system.

5. Directoryusage. You should usedirectory structuresto organizeyour files
within the ASM file systems (like UNIX file systems). For performance
considerations, we recommend that you do not place more than 1000 files
in adirectory.

6. Multiplearchive copies. You should always make a minimum of two file
copies on two separate volumes. Putting data on a single medium puts
your dataat risk if physical problemswith the mediaoccur. Do not rely on
asingle archive copy if at all possible.
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7. Filesystemdata. Thefilesystemdata(directory structure, file names, etc.)

are stored in an archive set that has the same name as the file system. You
can use thisinformation to recover afile system in the event of adisaster.
If you need to restore with the. i nodes fileusing thesanmkfs -r
command, keeping file system datatogether on a single volume speeds up
the recovery.

Troubleshooting the Archiver

Why Files Are Not
Archiving

Upon initia setup, the archiver may not perform the tasks as the system
administrator intended. Make sure that you are using the following tools to
monitor the archiving activity of the system:

samu( 1M “a”display- This display shows archiver activity for each file
system. It also displays archiver errors and warning messages, such as “
*** No Archiving Will Take Place ***. Messages for each file system are
displayed, including when the archiver will scan the@odes file again,

and the files currently being archived.

Archive logs- These logs are defined in &rechi ver. cnd fil e and
should be monitored on a regular basis to ensure that files are archived to
media. Archive logs can become excessively large and should be reduced
regularly by acron(1) job or by the system administrator. Archive

these log files for safekeeping, since the information enables data
recovery.

sfind(1) -Usethiscommand to check periodically for unarchived files.
If you have unarchived files, make sure you know why they are not being
archived.

sl s(1) - Files are not considered unless a valid archive copy exists.
“sl s - D’ displays inode information for a file, including copy
information.

Note: “sls -D” might display the word “archdone” on a file. This is not
an indication that the file has an archive copy. Itis only an indication that the
file has beerscanned by the archiver. An archive copy exists only when you
can view the copy information displayed s} s.

Here is a checklist of reasons why ASM might not be archiving files:

ar chi ver . cnd has a syntax error. Run “archiver -
Iv " to identify the error, then correct the flagged lines.

ar chi ver . cnd has a “wait” command in it. Either remove the “wait”
command or override it by frosanmu( 1M by entering ar r un.

No media is available. This is also shown wigh thi ver -1 v”.
Add moremediaasneeded. You may haveto export existing mediato free
up slotsin the library.
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Additional Archiver

Why Files Are Not

Diagnostics

Releasing

The tapes for an archive set are full. You can export tapes and replace them
with new media (make sure the new media is labeled), or recycle the media
(see Chapter 8, “The Recycler”).

ar chi ver . cnd VSN section fails to list correct tapes. Check your
regular expressions and VSN pools to ensure they are correctly defined.

There is not enough space to archive any file on the available media. If
you have larger files and it appears that the media are nearly full, the media
may be as full as ASM allows. If this is the case, add media or recycle as
described above.

ar chi ver . cnd hasthefio_ar chi ve” command set for directories or
file systems that contain large files.

“archi ver -n” (archivenever) command has been used to set too
many directories and files “never archive”.

Large files are busy. Thus, they never reach their archive age and are not
archived.

Hardware problems with the robot.

In addition to the above, you should check the following when troubleshooting
the archiver:

1.

Check the syslog file (default/isar / adm sam | og) for any archiver
messages that may indicate the source of the problem.

Assure that all required volumes are available and have sufficient space on
them for archiving.

If the archiver appears to cause excessive, unexplainable media activity or
appears to be doing nothing, turn on the trace facility and examine the trace
file.

You can use thier uss -p pi d command to determine the system call
that is not responding.

Thear chi ver (1M andr el easer (1M work together to balance the
amount of data available on the disk cache. The main reason that files are not
released automatically from disk cache is that they have not yet been archived.
See Chapter 7, “The Releaser” , for more information on why files are not
being released. Some of the common reasons that ASM is not releasing files
are listed below:

Files can only be released after they are archived. Check “Why Files Are
Not Archiving” above.

ar chi ver . cnd has the “Ror el ease” parameter set for too many
archive copies.
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The ‘r el ease - n” command has been used to flag directoriesand files
as “never release”.

Thear chi ver. cnd has the “-release n” set for too many directories
and files.

Ther el easer (1M high water mark is set too high and automatic
releasing occurs too late. Verify this in g@mu “m”  display or with
libmgr(1M) and lower it.

Ther el easer (1M low water mark is set too high and automatic
releasing stops too soon. Check this ingheu “m”  display or with
libmgr(1M) and lower it.

Large files are busy. They will never reach their archive age and be
archived and released.
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Chapter 7. The Releaser

Introduction

Thereleaser makesdisk cache space available by identifying archived filesand
releasing their disk cache copy. This makesroom for other filesto be created
or staged from archive media. The releaser can only release archived files.
Releasing the file resultsin a file without any data on the disk cache.

The ASM file system invokes the releaser process when a site-specified disk
threshold isreached. In contrast, ther el ease command allows users to
immediately release afile's disk space or set releasing parameters for afile.

Releaser Overview

When the cache utilization for afile system exceeds its configured high water
mark, the file system sends amessageto sam i ni t to invoke the releaser.
First, the releaser reads its command file and collects the parameters that
control the release process. Next, it scans the file system and collects
information about each file. After scanning the entirefile system, the releaser
beginsreleasing filesin priority order.

Thereleaser continuesto release files aslong as the file system remains above
the configured low-water mark. Under normal conditions, the releaser frees
enough spaceto allow thefile system to drop below the low-water mark. If the
releaser cannot find any filesto release, it isforced to exit. The releaser runs
later when more files can be released.



Definitions

Age

Candidate

Priority

The following definitions clarify the information presented in this chapter.

The amount of elapsed time from a given event until now. A file'si node
keeps track of the times that the releaser uses (see the following list).

» residence change time
» data modified time

+ data accessed time

You can view thesetimesusing sls —-D  (seesls(1) manua page). Each
time has a corresponding age. For example, if itis 10:15, afile with amodify
time of 10:10 has a data modified age of five minutes.

A filedigibleto bereleased. Seethefollowing list of reasonswhy afile would
not be a candidate.

The file is already off-line.
The file has not been archived.

The archive command file specifies theor el ease attribute for the file,
and all copies have not yet been made.

The file is marked damaged.

The file is not a regular file. Itis a directory, block, character-special file,
or pipe.

Archiver is staging the file to make an additional copy. The file becomes
eligible for release after archiver stages it.

The age of the file is negative. This usually occurs for NFS clients with
inaccurate clock settings.

The file is marked el ease -n.
The file was staged 10 minutes ago or less.

The file is flaggedelease —p  (partial release) and is aready partialy
released.

The sum of two types of priority: age priority and size priority. Priority isa
numeric value indicating the rank of a candidate file based on user-supplied
weightsthat are applied to numeric attributes of that candidate. Candidatefiles
with numerically larger priorities are released before candidates with
numerically smaller priorities.
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Weight A numeric value that biases the priority calculation to include file attributesin
which you are interested and exclude file attributes in which you are not
interested. For example, thesize attribute of afileisexcluded from the priority
calculation if the size weight is set to zero. Weights are floating-point values
from 0.0 to 1.0.

Releaser Command File

Several weights are used to determine the release priority of afile. In ASM
versions prior to 3.3.1, these parameters could only be specified on the mount
command or in the optionsfield inthe/ et ¢/ vf st ab file. These mount
options are now replaced by the/ et ¢/ f s/ sanf s/ rel easer. cnd file.
Future versions of the software may remove the mount options.

Seether el easer. cnd(4) manual page for more details. The

rel easer. cnd file consists of lines of text that are either comment lines
denoted by aleading # or command lines. The commands perform the
following function:

e Setthe parameters used to calculate a priority for each file (most important
function).

« Set the location of log files.
e Put the releaser into debug mode (files are not released in debug mode).

Caution: Make sure there are spaces on both sides of all equal signs’Y“

in ther el easer. cnd file. Failure to include the spaces causes a syntax
error, prevents the releaser from running, and creates an error message in the
log file for ASM.
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Releaser Log File Ifthecommand| ogfil e = <fil enanme> isspecifiedinthe
rel easer. cnd file, the releaser appends its activity to the indicated
filename, creating the filename if it does not exist. Hereisasamplelog file:

Rel easer begins at Wed Apr 28 17:29:06 1999

i node pat hnane / sanmil/ . i nodes
| ow wat er mark 24%

wei ght _si ze 1

wei ght _age 1

fs equi pnent ordi nal 1

fam | y-set nane sanfsl
started by saminit? yes

rel ease files? yes

di splay_al |l _candi dates? no
---before scan---

bl ocks_now free: 3481504
| wn bl ocks: 3729362
---scanni ng- - -

10501 (R Wed Apr 21 18:47:50 CDT 1999) 10001 min, 500
bl ks /saml/testdirO/filevp
10500 (R Wed Apr 21 18:48:10 CDT 1999) 10000 min, 500
bl ks /saml/testdirO/fil ewg

---after scan---

bl ocks_now free: 3730736
| wn bl ocks: 3729362
archnodrop: O

already_offline: 0

bad_i node_nunber: 0

damaged: O

extension_inode: 0
negative_age: O

nodrop: 1

not _regular: 9

nunber _in_list: 675

rel eased files: 202

too_new residence_tine: 0O
too_small: 2

total candi dates: 675
total i nodes: 1376

wr ong_i node_nunber: 0
zero_arch_status: 689

zero_i node_nunber: 0
zero_node: 0

CPU tine: 2 seconds.

El apsed tinme: 10 seconds.

Rel easer ends at Wed Apr 28 17:29:16 1999

Ther el easer (1M manual page describesthe information contained in the
log file. Since the size of the log increases with each releaser run, be sureto
alow for decreasing the size of the log, or omit the |l ogfi | e keyword.




Release Priority

Age of File

The following mathematical relationships exist among the statistics shown
under "---after scan---":

total i nodes = wong_i node_nunber +
zer o_i node_nunber +
zer o_node +
not regular +
ext ensi on_i node +
zero_arch_status +
al ready_offline +
damaged +
nodrop +
archnodrop +
too_new residence time +
too_small +
negative_age +
total _candi dates

rel eased files = total candi dates

The releaser calculates the release priority of each filein afile system by
multiplying various weights by the corresponding file properties, and then
summing the results. The weights are floating-point values between 0.0 and
1.0.

The following commands specify the priority weights used to calculate the
release priority for afile. The default value for weightsis 1.0.

wei ght _age = <fl oat>

wei ght _age_access = <f| oat >
wei ght _age nodify = <fl oat>
wei ght _age _residence = <fl oat>
wei ght _size = <float >

Two priorities are used to calculate the final release priority for afile: the age
of the file and the size of afile.

rel ease-priority = age-related-priority + size-related-priority

Aftertheage andsi ze prioritiesare calculated, they are summed to yield the
final release priority for the file.

In general, sites release the largest, oldest files first, leaving the smallest,
newest files on disk. While thereisonly one size for afile, there are severa
possible ages: the age since it was last accessed, the age since it was last
modified, and the age it has been resident in disk cache. In some cases, you
may want to release recently accessed files before recently modified files. In
other cases, a simple age derived from the most recently accessed time,
modified time, and residence-changed time is preferred.
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Size of File

Specifying Differing

Parameters for File

Systems

Because specifying the priority for the age of afileisacomplex process, two
sets of parameters are available.

Paraneter Set 1. {wei ght_age}

The weight is multiplied by the most recent access age, modify age, and
residence age (in minutes) of thefile. It formsthe age-related portion of the
file's priority.

Paraneter Set 2: {weight_age_access, weight_age nodify,
wei ght _age_r esi dence}

Theage (in minutes) of each fileismultiplied by the corresponding factor. The
age portion of the priority is the sum of these three multiplications.

You can specify wei ght _age, or any combination of

wei ght _age_access,wei ght _age_nodi fy, or

wei ght _age_resi dence. However, you cannot mix wei ght _age with
any combination of wei ght _age_access, wei ght _age_nodi fy, or
wei ght _age_resi dence.

Caution: You can specify weights for afile system from only one of the
parameter sets. Mixing weights from both parameter sets resultsin an error.

The following methods illustrate how the release priority depends on the age
of afile.

Met hod 1:

snmal | er of access, nodify, or residence-change age *
wei ght _age

Met hod 2:

access-age * wei ght _age_access + nodify-age *
wei ght _age nodi fy + residence-change-age *
wei ght _age resi dence

In all cases, the size of thefile (in 4 kbyte blocks) is multiplied by afactor
called wei ght _si ze to obtain the size-related portion of the priority.

Usethefs = fam | y_set _name commandinthecommandfiletoindicate

that the commands following "f s = " apply only to the given file system.
Commands preceding thefirst"f s = " command are global and apply to all
file systems. Commandsfollowing"f s = " override global commands.

Ther el easer. cnd(4) manual pageincludes examplesof the"f s =
command.
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Releaser Operation

A file system may contain thousands of files. Keeping track of the release
priority for all the files can be wasteful, since releasing only severa largefiles
might return thefile systemto itslow-water mark. However, the releaser must
examinethepriority of each file or risk missing the best candidatesfor rel ease.
The releaser handles this condition by identifying only the first 10,000
candidates. After identifying thefirst 10,000 candidates, the releaser discards
subsequent candidates if they do not have a priority greater than the lowest-
priority candidate among the first 10,000.

Once the releaser has determined the priority of the first 10,000 candidates, it
selects thefileswith the highest priority for release. After releasing eachfile,
the releaser checksto seeif the file system cache utilization is below the low-
water mark. If so, the releaser stopsreleasing files. If not, the releaser
continues releasing the filesin priority order.

If the releaser has released all 10,000 candidates and the file system is still
abovethe low-water mark, it starts over and identifies 10,000 new candidates.

Thereleaser exitsif it cannot find any viable candidates (perhaps because all
remaining on-linefilesare marked "r el ease -n"). ASM startsthe releaser
again later.

How to Configure Releaser for Files in Cache

It isnecessary to decidethe characteristicsof filesin cachefor your site. Since
it iswasteful to mount atapeif you are only staging afew kilobytes, you may
want to bias your system to retain small filesin cache. In this case, make
wei ght _si ze 1 and wei ght _age 0. Thiscausesthe releaser to release
filesin strict largest first order.

Ther el easer . crd parameters that release the largest files first are listed
below:

wei ght _size = 1.0
wei ght _age = 0.0

Alternately, you may want to retain recently modified filesin cache since a
recently modified file might be modified again soon. Thisavoidsthe overhead
created when the file is staged to enable modification. Inthis case, use the
second set of age weights. Set wei ght _age_nodi fy to1. 0,

wei ght _age_access to0. 0, wei ght _age_resi denceto0.O0,
and wei ght _si zeto0. 0. Thisset of age weightsreleasesfilesin strict
order starting with the oldest modified to the most recently modified.
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Thefollowing list includesther el easer . cnd parameters that release the
oldest modified filesfirst.

wei ght _size = 0.0

n
©
o

wei ght _age_access

I
=
o

wei ght _age nodify
wei ght _age residence = 0.0

However, as the following example demonstrates, most situations are not this
straightforward.

Example: A system administrator wantsto releasethe largest filesfirst. There
are hundreds of small files that are the same size, and several largefiles. The
cumulative size of the small filesmay exceed the size of thesingle, largest file.
Eventually, the releaser releases all the largefiles. If wei ght _age iszero,
the releaser isthen forced to release the small filesin essentially random order
because they are al the same size and with the same release priority.

In thisscenario, you could set wei ght _age to 0. 01 asatiebreaker. The
releaser would then release the older of two equally sized files first.

The following example presents a better method to specify how to release the
largest files first.

Example Setthe wei ght _size = 1.0 andthe wei ght _age =
0. 01.

This method violates the largest-first policy by counting smaller, less recently
accessed files as better candidates than larger, more recently accessed files.
You can make this effect as small as you want by makingwei ght _age
smaller thanwei ght _si ze. For example, based on the above settings, a4
kbyte file that staged 100 minutes ago and an 8 kbyte file that just staged both
have the same release priority.

The releaser randomly chooses afileto release. If it chooses a4 kbytefile, it
violates the administrator’s largest-first intent. Setting wei ght _age
considerably smaller (e.g., 0. 001), reducesthis effect. If a4 kbytefile
staged 1,000 minutes ago, it has the same priority as the 8 kbyte file that just
staged.

Youcanusetheno_rel ease anddi spl ay_al | _candi dat es
commands, and run the releaser manually to obtain alist of candidatesin
priority order for use in adjusting the priority weights.
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Running Releaser Manually

From time to time, you may want to run the releaser manually. For this, you
need to know the mount-point of the file system and the low-water mark the
releaser should attempt to reach.

Assumeyouwant toreleasefilesinthe/ samil file system until it reaches47%
full. Login asroot and type the following:

letc/fs/sanfs/releaser x /saml 47 1.0

The"x" indicates compatibility with previous versions of ASM and must be
entered as shown. Thefinal argument, wei ght - si ze, isoverridden by a
wei ght _si ze command in the command file.

Asthereleaser runs, it displaysinformation on the terminal and in the rel easer
log file (if specified in the command file.)

Troubleshooting the Releaser

There are several reasons why the releaser cannot release afile.
e There is no archive copy.

e The archiver set ther chnodr op flag in thei node to request that a file
not be released. This can occur when:

— the archiver has just staged an offline file to make an additional copy.

— the nor el ease attribute in thear chi ver . cnd file was set and
all the copies flaggedner el ease have not been archived.

— Note that the releaser summary output displays the total number of
files with thear chnodr op flag set.
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Chapter 8. The Recycler

Introduction

As archiving progresses within the ASM system, unused archive copies can
occupy an increasing amount of media space within amedialibrary. The
recycler process reclaims the space occupied by unused archive copies. This
chapter presents an overview, theory of operations, and configuration of the
recycler as part of the ASM automated storage management system.

The following topics are presented:
* Recycler overview

e Theory of operations

« How to configure the recycler

e Troubleshooting the recycler

Recycler Overview

The recycler is responsible for keeping the amount of space consumed by
expired archive copies to a minimum.

At any time, the capacity of a given medium is divided into some mixture of
these three classifications of space use:

» Freespaceis space that is not being used by archive images.
» Current data is space being used for archive images that are current.
« Expired data is space used by archive images that are no longer current.

A newly labeled medium starts out with all its capacity as free space. As data
is archived to the medium, the amount of free space decreases and the amount
of current data increases.



Process of
Recycling

As archived filesin the file system are changed or removed, their archive
images become stale and they move from the current data classification to the
expired data classification. The physical space used by these images remains
the same; there is simply no longer afile in the file system pointing to that
space.

These staleimages (and thus, expired data) would eventually consume all free
space. Only by recycling can these images be removed, and the space they
occupy become free.

The goal of the recycler isto transform space used by expired datainto free
space without losing any current data.

Because tape media only can be appended to and cannot be re-written in place,
the only way to recycleisto moveal the current data off amedium, relabel the
medium, and start using it again from the beginning. To achieve this, the
archiver identifies all the archive images present on aVSN. It marksthese
images to enabl e the archiver to replace the copy on the VSN being recycled
with acopy on another VSN. Thisoperationiscalled "rearchiving". After all
the archive images on the V SN have been rearchived, the VSN contains only
free space and expired space. At that time, it is safe to relabel the medium.

Prior to the 3.3.0 release of ASM, recycling was triggered when the media
utilization in an entire media changer exceeded the media changer’s configured
high-water mark. With release 3.3.0 of ASM, recycling may be triggered
either by media changer or by archive set utilization.

Recycler Theory of Operations

Therecyclerisdesigned torun periodically. It performsasmuchwork asit can
eachtimeitisinvoked. Between executions, the recycler keeps state
information in the media changer catalogs and the inodes.

Each timeit isrun, the recycler performs these steps:

1. Verifiesthat no other instances of the recycler are currently running.
2. Reads the archiver’s “archset” file.

Scans the media changer catalogs.

Reads theecycl er. cnd file.

Reads the archiver’s “reserved VSN file.

Verifies that all ASM file systems are mounted.

Scans each file systemi'siodes file and builds the VSN table.

© N o g &> W

Assigns appropriate VSNSs to the appropriate archive sets.
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9. Sortsthe VSN table.
10. Stops running immediately if errors are detected.

11. Displaysthe catalogs. These include both the physical media changer
catal ogs and the pseudo-catal ogs created for each archive set.

12. Selects candidate V SNs for each media changer and archive set being
recycled.

13. Displaysthe VSN table.
14. Marks archive copies on recycling VSNs "to be rearchived".

15. Runsr ecycl er. sh for all VSNsthat are recycling and have no archive
copies.

1. Verify a single instance of the recycler running

Therecycler maintainsafile/ et ¢/ f s/ sanf s/ recycl er. pi d which,
through afile-level lock, prevents multiple copies of the recycler from running.

2. Read the archiver " archset"” file

Whenever thear chi ver . cnd fileis modified, the archiver writes a new
binary representation of its commands. The recycler reads thisfile to obtain
information such as the recycling parameters for each archive set, and the
information contained in the section on VSN associations.

Anarchive setisconsidered for recycling by archive set only if it is mentioned
in the additional parameters section of thear chi ver. cnd fil e withone
or more recycling parameters (bracketed by the keywords

par am endpar ans). These archive sets are called recycling archive sets.
Seethear chi ver. cnd(4) manual page for additional information.

3. Scan the media changer catalogs

Therecycler obtains the catal og file for each media changer configured in the
system'sncf file. Notethat mediain manually mounted drives cannot be
recycled.

The catalog contains the mediatype, VSN, space and capacity valuesfor each
VSN in the media changer.

Space and capacity are reported by the drive after each file iswritten to a
medium. These values are based on the drive's sense of how much of the
medium has physically been used, and on its knowledge of the recording
density on the medium. These numbers, therefore, do not take into account the
data compression that the drive may be performing.

Spaceisthe amount of spaceleft beforethe medium isfull; capacity isthetotal
amount of datathat fitson the medium. A 10 Gbytetape with 3 Gbyteswritten
to it aready has a capacity of 10 Gbytes, and a space of 7 Ghytes.
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4. Read ther ecycl er. cnd file

Therecycler readsand checksthe/ et ¢/ f s/ sanf s/ recycl er. cnd file.
Seether ecycl er. cnd(4) manua page for a complete description of the
command options and syntax. This file contains options for processing each
media changer in the system.

Thefollowing is an example of ar ecycl er. cnd file:
logfile = Jusr/tnp/recycler.log
stk30 51 60 ignore nmil root

The options are the high-water mark, the minimum VSN gain, an address to
which mail concerning this media changer should be sent, and the word
"ignore" indicating that recycling should not occur for this media changer.

The high-water mark allows the administrator to set the percentage of media
usage bel ow which recycling not occur. Thispercentageistheratio of the used
space in the medialibrary to itstotal capacity. For this example, amedia
changer that holds 10 20-Gbyte tapes, three of them 100% full and the
remaining seven each 30% full, would have a media utilization of: ((3* 1.00
+7*0.30)* 20G) /(10 * 20G) * 100% = 51%. Note that this calculation
does not distinguish between current data and expired data; it only addresses
the amount of media used.

In this example, if the high water mark is 51% or less, the recycler does not
automatically select any of the media changer’s VSNs for recycling.

Note: You can force a VSN to be recycled by usinggcheed +¢c command
to set the recycling flag. See tbkned( 1M manual page for additional
information.

The minimum VSN-gain percentage is used to set a lower limit on the amount
of space to be gained by recycling a medium. For example, if a medium in a
media changer is 95% current data and 5% expired data, the gain obtained by
recycling the medium is only 5%. It may not be worth moving the other 95%
to retrieve this space. Setting the min-gain to 6% or more inhibits the recycler
from automatically selecting this example VSN.

Another example is a medium with 90% expired data, 5% current data, and 5%
free space that would have a gain of 90% if recycled.

8-4



The mail option tells the recycler to send mail when recycling occurs on a
given medialibrary. The mail message has a subject line of "Robot robot-name
recycle." Sample message bodies could be;

I will recycle VSN vsn.
Cannot find any candidate VSN in this media changer.
Previously selected VSN vsn is not yet finished recycling.

Previoudly selected VSN vsn is now finished recycling. It will now be
post-recycled.

Thei gnor e keepstherecycler from operating on anew candidate within the
media changer.

5. Read the archiver reserved VSN file

The archiver keeps areserved VSN file (Reser vedVSNs) that contains
V SNs dedicated to a specific archive set. The recycler reads thisfile to obtain
thelist.

6. Verify all ASM file systems are mounted

Theinodes contain information about the volumes used to archive agivenfile.

Therefore, al configured file systems must be mounted to allow the .i nodes
filetoberead. If thisrestrictionisnot enforced, the recycler might undercount
the number of archive images on media and erroneously conclude that current
data does not exist on a medium.

Note that this check is not fool proof. For example, assume that you have just
completedasanf sdunp, samkfs, and nount onafilesystemwiththe
intent of sanf sr est or e- i ng thedump. If the recycler runs at thistime,
the requirement that al file systems must be mounted would be met, but the
recycler would not know about the archive images held in samfsdump. Itis
vitally important that the administrator disable the recycler whenever such
situations occur.

7. Scan each file system’s .inodesfile, building the VSN
table

After making sure all file systems are mounted, the recycler reads each inode
in eachfile system. For each archive copy, the V SN on which the copy resides
and the size of the archive copy is accumulated into a VSN table. When this

process compl etes, the recycler knowsthe amount of good data present on each
VSN.
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8. Assign appropriate VSNsto the appropriate archive
Sets

The recycler assigns V SNs to the appropriate archive set by using data from
the archiver’s archset and reserved VSN file, the media-changer catalogs, and
thefile systems' .i node files.

If aV SN belongs to more than one archive set, the recycler arbitrarily assigns
the VSN to only one archive set. This might occur when the VSN matches all
the regular expressions for the archive sets.

V SNsthat are not assigned to an archive set remain assigned to the media
changer from which they came, to be recycled by that media changer.

9. Sort the VSN table

The VSN table is augmented with the space and capacity values from the
catalog. Theentire VSN tableis sorted to first group V SNs by media changer
and archive set, and then to move the most desirable VSNs earlier inthetable.
V SN desirability is defined as the amount of expired space ontheVSN. When
ties occur, the VSN with theleast good dataisthe most desirable. Thisensures
that the VSN with the most to gain for the least amount of work is at the
beginning of the table.

10. Sop running now if any errorswere detected

If errors are detected up to this point, the recycler exits.

11. Display the catalogs

For each media changer and recycling archive set, and the entriesin the
historian, atableis printed showing the associated VSNs. Note that a specific
VSN might appear more than oncein thesetables. Thisallowsyou to see each
archive set in which aVSN may be used. Later, inthe VSN table, the VSN
appears only in its assigned archive set.

12. Select a candidate for each media changer being
recycled

For each media changer and archive set that needs recycling (its media
utilizationislarger thanits high-water mark) and isnot ignoring recycling, find
acandidate VSN to recycle. If any VSN inthe media changer is already
marked for recycling, that VSN is automatically the candidate again.
Otherwise, the first entry in the VSN table that meets the minimum-gain
requirement is the candidate. Mark that VSN "recycling".

Therecycling flag is stored in the catalog and displayed in sarmu  and the
GUI’s. Theflag can be set manually withthe chned +c command. Once
the recycling flag is set, the archiver no longer archives new images to that
VSN.
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13. Display the VSN table

TheV SN tableisdisplayed. Seether ecycl er (1M manual page for more
information.

14. Mark archive copieson recycling VSNs " to be
rearchived"

Another pass through all the file system’s.i nodesfilesis needed to find the
archive copies that reside on VSNs marked "recycling". Such copies are
marked to be rearchived. Thisishow manually selected V SNs get recycled:
the recycler recognizesthe recycling flag and sets the archive copies rearchive

flag.
15. Run recycler.sh

Duringthesame. i nodes filescanthat occurredin step 9, therecycler counts
the number of archiveimageson VSNsmarked asrecycling. If aVSN marked
asrecycling has no archive copiesat the end of the scan, the recycler concludes
that the archiver has finished rearchiving the images on the VSN.

The/etc/fs/sanfs/recycler.sh script isshippedbyLSC, Inc.
configured to send mail to root when invoked. If you wish, you can modify the
script to automatically relabel mediathat has finished recycling. The
following example shows a portion of ar ecycl er . sh script that relabels
media:

/ opt/ LSCsanf s/ sbin/chmed -R nmo $2
/ opt/ LSCsanf s/ sbin/${1}1 abel -vsn $2 -old $2 -slot $3 $4
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How To Configure the Recycler

Prior to configuring the recycler, you should note the following information:

e The recycler should not be used if you have data that was placed on the
VSN using the equest (1) command. The recycler does not preserve
removable media files created by the request command.

« Do not run the recycler while performing maintenance on an ASM file
system. The recycler uses thaodes file and thencf file to help
identify those files that are current or expired and the devices associated
with a file system. Absence of proper information in these files can cause
current archived data to appear as expired and be recycled.

e The recycler must be run when all ASM file systems are mounted.

e The recycler is started by running thecycl er (1M command from
the command line or fromar on( 1) job.

Sep 1. Setup therecycler.cmd File

Write the/ et ¢/ f s/ sanf s/ recycl er. cnd file as specified in

recycl er.cnd(4). Determine a location for the log file. Select a
percentage for each robot's high water mark and VSN minimum-percent-gain
and specify these entries / et ¢/ f s/ sanfs/recycler.cnd. For

now, al so specify ignore oneachline. A typical value for a high
water mark might be 85%, and for min-gain, 40%, as shown in the following
example. Even if you are using recycle by archive set, you still should
configure each media changer in trecycl er . cnd file. This ensures that
even VSNs that do not fall into an archive set can be recycled if needed.

Sep 2: Edit the archiver.cmd file (recycle by archive set
only)

Edit/ et c/ f s/ sanf s/ archi ver. cmd and add similar information for
the archive sets you wish to recycle. As noted above, include the -
recycl e_i gnor e parameter to prevent the recycler from taking action
before your configuration has been tested.
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Sep 3: Run recycler

Run/ opt/ LSCsanf s/ sbi n/ recycl er.

Examinethe standard output,

log, sam-log and/ var / adnf nessages for any error messages from the

recycler. A recycler log follows.

2 14:30: 06 1997

Recycl er Wed Jul

1 catal og:
0 Fanily: hp30 Path: /etc/fs/sanfs/hp30_cat

Vendor: HP Product: Cl107A

sl ot ty capacity space vsn
0 no 652328960 648788992 OPTO00
1 no 652328960 651802624 OPTOO01
2 no 652328960 651802624 OPT002
3 no 652328960 630462464 OPTO03
4 nm 652328960 497533952 OPT004
5 nm 652328960 567013376 OPTO05
6 no 652328960 651802624 OPTO06
7 no 652328960 651802624 OPT0O07
8 no 652328960 548516864 OPT008
9 no 652328960 651802624 OPT009

10 nm 652328960 434416640 OPT010

11 nm 652328960 486307840 OPTO11

12 nm 652328960 587621376 OPT012

13 nm 652328960 587872256 OPT013

14 nm 652328960 559387648 OPT014

15 nm 652328960 632983552 OPT015

16 nm 652328960 633071616 OPTO16

17 nm 652328960 587646976 OPTO017

Total Capacity: 11741921280 bytes, Total Space Avail abl e:

10660636672 byt es
Robot nedia utilization 9%

hi gh 10% VSN_min 10%

18 VSNs:
------ In use------- -------Percent-------

Recycle Ar sections Byt es In use Obsolete Free

Li brary: Type: VSN
n 0 0 0 33 67 hp30: no: OPTO10
n 0 0 0 25 75 hp30: no: OPTO11
n 0 0 0 23 77 hp30: no: OPT004
n 0 0 0 15 85 hp30: no: OPT008
n 0 0 0 14 86 hp30: no: OPT014
n 0 0 0 13 87 hp30: no: OPTO05
n 0 0 0 9 91 hp30: no: OPTO13
n 0 0 0 9 91 hp30: no: OPT012
n 0 0 0 3 97 hp30: no: OPTO03
n 712 47741263 7 2 91 hp30: no: OPTO017
n 13188 2373604 0 2 98 hp30: np: OPTO16
n 13084 2328244 0 2 98 hp30: no: OPTO15
n 324 1327104 0 0 100 hp30: no: OPTO00
n 0 0 0 0 100 hp30: no: OPT002
n 0 0 0 0 100 hp30: no: OPT009
n 0 0 0 0 100 hp30: no: OPTO01
n 0 0 0 0 100 hp30: no: OPTO06
n 0 0 0 0 100 hp30: no: OPTO07

Recycl er finished.

Chapter 8. The Recycler 89



Sep 4. Createacront ab Entry for the Recycler

If things seem okay, you areready to makeacr ont ab entry for the super user
torunther ecycl er (1M periodicaly. You may want to run the recycler no
more than once every two hours, depending on your site’s conditions.

The following example entry in rootts ont ab file ensures that ther on
daemon runsr ecycl er periodically:

0,2,4,6,8,10,12, 14, 16, 18, 20,22 * * * *
[ opt/ LSCsanf s/ shi n/recycl er

Sep 5: Remove ignore commands

Remove the recycl e_i gnor e andi gnor e parameters from the
archi ver.cnd andrecycl er. cnd configuration files. You are now
recycling.

Sep 6. Createarecycl er. sh File

The recycler executes thecycl er . sh script when all the current images
from a VSN have been rearchived to another VSN. The following example
shows how to relabel a recycled VSN and send mail to the super user.

#!'/ bi n/ csh

#

# Jetc/fs/sanfs/recycler.sh - post-process a VSN after recycl er has
# drained it of all known active archive copies.

#

# Argunents are:

# $1 - generic nmedia type "od" or "tp" - use to construct the nane
# of the appropriate |abel command: odl abel or tplabel

#

# $2 - VSN bei ng post-processed

#

# $3 - slot nunmber in the library where the VSN is | ocated

#

# $4 - equpiment nunber of the library where the VSN is |ocated
#

#

# $ld: recycler.sh,v 1.2 1997/03/05 22:38:06 jl h Dev $

#

# As an exanple, if unconmented, the following line relabels the
VSN:

#

/ opt/ LSCsanf s/ sbin/chmed -R nmo $2

/ opt/ LSCsanf s/ sbin/ ${1}| abel -vsn $2 -old $2 -slot $3 $4

#exi t

# These lines inform"root" that the VSN should be renpved fromthe
# robotic library:

#

#mai | root <</eof

#VSN $2 in library $4 is ready to be shelved off-site.

#/ eof

# The default actionis to mail a nessage reninding youto set upthis
# file. Comment out these lines after you ve set up this file.

#

mai | root <</ eof
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Therecycler calledthe/ et ¢/ f s/ sanf s/ recycl er. sh script with the
following arguments:;
Media type: $1 VSN $2 Slot: $3 Eq: $4

[etc/fs/sanfs/recycl er.sh isascript called when the recycler
determines that a VSN has been drained of all known active archive copies.
You should determineyour siterequirementsfor disposition of recycled media.
Some sites choose to relabel and reuse the media; others choose to remove the
media from the library to use later for accessing historical files. Consult the
recycl er (1m manual page for more information.

/ eof

Troubleshooting the Recycler

Themost frequent problem isthe following message displayed by the recycler
whenever it isinvoked.

“Waiting for VSN mo:OPTO0O0O to drain, it still has

123 active archive copies.”

This message can be caused by one of the following conditions:

e The archiver fails to re-archive the 123 archive copies on the volume
because:

— Files that need to be re-archived are marked "no archive".
— Files that need to be re-archived are inrtbhear chi ve archive set.
— Files cannot be archived because there are no available VSNs.
— archiver. cnd file contains avai t statement.

OR

e The 123 archive copies do not refer to files in the file system. Rather, they
refer to the 123 inodes that appear to be valid with archive copies on the
volume. Since the inodes are not part of the directory tree, they are not
accessible by a file name. The archive copies are not active.
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To determine which condition is true, run the recycler with the ‘bption.
This displays the pathnames of the files associated with the 123 archive copies
in the recycler log file:

Archive copy 2 of /sam/fast/testA resideson VSN LSDAT1

Archive copy 1 of /sam3/tmp/dir2/filex resides on VSN LSDAT1

Archive copy 1 of Cannot find pathname for file system /sam3 inum/gen 30/1
resides on VSN LSDAT1

Archive copy 1 of /sam7/hgm/gunk/tstfil AOO resides on VSN LSDAT1
Archive copy 1 of /sam7/hgm/gunk/tstfilF82 resides on VSN LSDAT1
Archive copy 1 of /sam7/hgm/gunk/tstfil\V03 resides on VSN LSDAT1
Archive copy 1 of /sam7/hgm/gink/tstfilAO6 resideson VSN LSDAT1
Archive copy 1 of /sam7/hgm/gink/tstfilA33 resideson VSN LSDAT1
Waiting for VSN dt:LSDAT1 to drain, it till has 8 active archive copies.

In this example, seven pathnames are displayed along with one message,
“Cannot find pathname...” . To correct the problem with LSDAT1

not draining, you need to determine why the seven files cannot bere-archived.
After the seven files are re-archived, only one archive copy is not associated

with afile. Notethat this condition should only occur asthe result of asystem
crash that partially corrupted the .inodes file

To resolve the problem finding the pathname, run samfsck(1M) to reclaim
orphan inodes. If you choose not to or are unable to unmount the file system
to run samfsck, you can manually relabel the medium after verifying that the
recycler -v output is clean of valid archive copies. However, since the
recycler continues to encounter the invalid inode remaining in the .inodes
file, the same problem might recur the next time the VSN is arecycle
candidate.

Another recycler problem occurswhen therecycler failsto select any V SNsfor
recycling. To determine why each V SN was rejected, you can run the recycler
withthe-d option. Thisdisplaysinformation on how recycler selects VSNs
for recycling.
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Chapter 9. Dumping & Restoring ASM Control
Structures

Introduction

This chapter describes the procedures for dumping up and restoring ASM file
systems control structures. The following topics are covered in this chapter.

* An overview of ASM control structures

e How to dump and restore file systems using
sanf sdunp/sanf srest ore

e How to dump and restore file systems using.thaodes file

An Overview of ASM Control Structures

ASM Control
Structures

This overview describes the ASM control structure information and introduces
two methods used to dump and restore ASM file systems. Control structures,
file system design, and backup methodologies are presented to help you
determine the appropriate dump/restore for your site.

File systems consist of directories, files, and links. ASM maintains file
systems by keeping track of all files in thenodes file. The

ar chi ver (1M stores the data portion of files on removable media.
Directory, link, and inode information, which makes up the control structure,
is just as important as the data in the event of a disaster. Restoring this
metadata allows you to bring up the file system quickly, providing access to
data which is now offline.

Thear chi ver (1M archives the directories and links for a file system in an
archive set that matches the file system name. For example, if you created a
disk cache file system with a family set name of samfs1, there is also an archive
set called samfsl. This archive set encompasses the directory and link
information and any files that are not included in another archive set.



ASM File System
Design

Making Control

Structure Backups

for File Systems

Note, however, that the. i nodes fileisnot archived. Inthe event of a
disaster, the control structure needs to be restored before the data can be
accessed. The control structure identifies where the dataresides in the file
system.

It isimportant to periodically perform control structure dumpsto protect your
datafrom adisaster. The dumps should be done at |east once a day, but the
frequency is dependent on your site’s requirements. By dumping control
structures (usinganf sdunp( 1M ) on a regular basis old files can be

restored (usingant srest or e( 1M ) even if they have been removed from

the file system, as long as the media has not been erased. Also, by saving the
control structure dump and the archive tapes, files or entire file systems may
be moved from one file system to another, or even from one server to another.

It is important to design your file system so that you can quickly access
information as well as recover information when needed.

ASM is a multi-threaded advanced storage management system. To take
advantage of these capabilities, you should create multiple file systems
whenever possible.

In ASM file systems, like Solaris file systems, directory lookups use a linear
search method, searching from the beginning of the file system to the end. As
the number of files in a directory increases, the search time through the
directory increases. Users who have directories with over 1000 files
experience excessive search times.

These search times are also evident when you restore a file system. To increase
performance and speed up file system dumps and restores, you should keep the
number of files in a directory under 1000.

There are two ways to dump and restore the control structure information for
file systems: performing sanf sdunp andsanf sr est or e, or by copying

the. i nodes file and restoring usingamkf s. Both methods have
advantages and disadvantages.

sanf sdunp/ sanf sr est or e creates and restores control structure dumps
of a current directorysant sdunp saves the relative path information for
each file contained in a complete file system or in a portion of a file system.
You can also use these utilities for restoring the control structure for a single
directory or file. sanf sdunps are performed on mounted file systems and
run relatively quickly at about 100,000 files per minute, depending on the
layout of your file system.

You can also make backups for the control structure information by copying
the .inodes file usingd( 1) . The .inodes file keeps track of all file
information. Making a copy of this file allows you to restore control structure
information directly from the inode information usisgmrkf s( 1M . Using

dd( 1) is generally faster thansanf sdunp, however, there is a downside.
No directory, link, or file path information is saved when copying the

. i nodes file, so directory information (previously saved in the default file
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system archive sets, described in “Control Structures” above) is staged
automatically when restoring the file system. This can be time consuming
depending on the location of the archive set on the medium. Also, you cannot
restore a portion of a file system like you can wgignf sr est or e.

Given these attributes for dumping and restoring file systems, StorageTek
recommends performing fulanf sdunp backups once or twice a day with
backups of thei nodes file more frequently, perhaps once each hour. You
need to determine which method and frequency is right for your site.

How To Dump and Restore File System Control Structures

The following are general guidelines for performing dumps:

ASM dumps are performed with the file system mounted. Inconsistencies
may arise between stale archive copies and newly created fifede(a
archive copy refers to the situation when a file is updated and a new
archive image has not been created yet. Prior to the new image being
created, the old image is marked stale). Dumping control structures during
a quiet period (a time when files are not be created or modified) is a good
idea and may eliminate these inconsistencies.

Perform dumps on a regular basis. You cansmamf sdunp as a
cron( 1) job by creating an entry in thor ont ab file.

Dumps are a preventative measure against total hardware failure of the
ASM cache disk subsystem. You should perfeant sdunps and
copies of the .inodes file in order to guard your system from such a failure.

Be aware that dumping control structures when there are unarchived files
present results in a warning message indicating that these files will be
damaged. This message indicates the file will not be available when this
dump is restored.

Ensure that you dump control structures for all ASM file systems. Look in
/ et c/ vf st ab for all file systems of typeant s.

Chapter 9. Dumping & Restoring ASM Control Structures 9-3



How to Dump Control Structures Using sanf sdunp/sanf srest ore

You can usethesanf sdunp( 1M command to dump control structures
information; the sanf sr est or e( 1M command is used to restore control
structures generated by sanf sdunp. Seethe manual page for a complete
description of the syntax and options available with these commands.

To manually create an ASM dump for afile system, or adirectory within afile
system, enter the following commands:

1. Loginas root.

2. Change to the mount point for the file system or to the directory.
server# cd /saml

3. Create adump file by executing the sanf sdunp command.
server# sanfsdunp -f dunmp _file

To automate your dump procedures, usecr on( 1) to create an entry in root’s
cron table. The following example entry performs a dump and manages the
files within a dump directory. Note that the xargs argument is the letter “I” and
the number “1”, and not “11 (one one)”:

10 0 * * * (find /csd.directory -type f -ntime +3 /

-print|] xargs -11 rm-f); cd santl; /

[ opt / LSCsanf s/ sbi n/ sanf sdunp -f /

/csd.directory/sam1/‘date +\%y\%m\%d")

Replace/ csd. di rect ory withan existing directory of your choice. This
entry causes the commands to be executed each day at midnight. First, dump
files older than three days are removed and anew dump is created in

/ csd. directory/saml/ yynmdd.

If you have multiple ASM file systems, make similar entriesfor each. Be sure
that you save each dump in a separate file.
How to Restore File  Thisexample assumes that you have an ASM dump filedunp_fil e as
Systems illustrated in the previous subsection.
1. Changeinto an ASM file system and create a new directory.
server# cd /sanl
server# nkdir restored fs
server# cd restored fs
2. Restorethe directory using an existing dump file.

server# sanfsrestore -f dunp_file
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How to Restore  Youcanalso useasant sdunp fileto restore the control information for a
Single Files and  singlefile or directory, relative to the current directory. Enter the following:

Directories ) ] )
List the name of thefile or directory that you want restored.

server # samfsrestore —t -f dunp_file

2. Restorethefilerdativeto the current directory. il e _nanme must
exactly match the name of the file or directory asit waslisted in the step
above.

ser ver # samfsrestore -f dunp file file _nane
Error Messages  When ASM filesare madified, the archive copiesare marked stale (thisis seen
in the output of thesl s - Dcommand). This causes new archive copiesto be

made. If asanf sdunp isperformed prior to the creation of the new archive
copies, the following warning messageisdisplayed whensanf sdunp isrun:

/path/to/theffile: Warning! File will be damaged

Thiswarning indicates that the file has not yet been archived. Upon restoring
thefilewith sanf sr est or e, the following message appearsindicating that
thefile is now damaged:

/path/to/theffile: Warning! File is now damaged

How to Dump Control Structures Using .inodes

For backup purposes, you can manually create a copy of the .inodesfile as
follows:

1. Loginasroot.
2. Copy thefileto abackup directory asfollows:
server# sync

server# ddif= /samni.inodes
of= / hone/ sanf s/ i nodes bs=512k

To automate the copy of the .inodesfileuse cr on( 1) to create an entry in
root’s cron table. The following example entry copies the .inodes file every
four hours and manages the files within a directory:

0 0,4,8,12,16,20 * * * ( rm-f /var/sam sanfsl.inodes. ol d;
mv -f /var/sanf sanfsl.inodes /var/sanf sanfsl.inodes. ol d;
/bin/dd if=/sam .inodes of=/var/sanisanfsl.inodes bs=512k)

In the above examples, note that you can use a variable block size when using
thedd command. Block sizes must be multiples of 16k, for instance bs=16k,
bs=128k, etc. An increased block size increases performance of the copy.

Chapter 9. Dumping & Restoring ASM Control Structures 9-5



How To Restore A

File System from
.inodes

Thefile system isrecreated using the copied . i nodes file asinput to
samkf s. sanmkf s constructs the file system and restores the inodes. All
thefiles, directories, symbolic links, and removable mediafilesare off-line. In
order for the file system to be completely restored, you (or the Archiver) must
traverse the directory structure, which causes this directory to be staged in.

1. Restorethefile system using the .inodesfile asinput to samkf s.
server# samkfs -r /var/sanisanfsl.inodes sanfsl
2. Mount the file system.
server# nount sanfsl

3. Change directories to the ASM mount point and traverse the directory
structure, either by alowing the archiver to scan the file system or by
entering sf i nd as shown here.

server# cd / sam

server# sfind . -type d > /dev/null
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Chapter 10. Windows-Based Administration Tools

Introduction

This chapter describes the graphical user interfaces (GUIs) used to manage
ASM. There are two GUIs used to manage robots, devices, and media mount
requests:

e |ibngr (1M -ThisJava-based, all-purpose GUI will replaaet ool
in the near future. It provides a single interface to all robots and devices
and is can be customized for operations at your site.

e sant ool (1M - This X Window-based GUI consists of three interfaces:
r obot t ool , devi cet ool , andpr evi ewt ool . These tools will be
phased out in a future release of ASM.

To use the tools, you need to be familiar with using the OpenWindows
environment pointer and SELECT and MENU mouse buttons. For
information about working in the OpenWindows environment, see the
OpenWindows 3.1 User’s Guide.

This chapter contains the following:
e Operator privilege levels

e Usingl i bngr

e Usingsant ool

e Usingrobot t ool

e Usingdevi cet ool

e Using previ ew ool

Note: In addition to these GUIs, you can manage ASM using the curses-based
operator toolsanu( 1M . Refer to Chapter 11, “Operator Information”, for
instructions on usingamu( 1M .



Operator Privilege Levels

The GUI tools described in thischapter are, by default, for superusersonly. As
asite administrator, you can define operational authority that is not superuser
privileged, but has the ability to perform operator-type functions, such as
clearing tape mount requests and changing device states. You can set up an
operator group and define permissible operator tasks in the
[etcl/fs/sanfs/defaults. conf file. Userswith root authority have
full access to functionswithin sant ool . Userswho are part of the operator
group have accessremoved for certain functions. Thisbecomes apparent when
attempting to use the functions withinr obot t ool , devi cet ool , and
previ ewt ool .

A singleoperator groupisdefinedindef aul t s. conf usingtheoper at or
keyword. Privileged tasks for the operator group are defined using the

oper _privil eges keyword. Labeling of media, performing audits,
moving mediain alibrary, and changing device states are all examples of
operator tasks that can be defined. See def aul t s. conf (4) for acomplete
listing of operator-privileged tasks.

The Library Manager

The Library Manager (invoked withthel i bngr (1M command) isa
graphical user interface for managing medialibraries. Usingl i brgr,
administrators and operators can check the status of robots and media, import
and export media, and respond to media mount requests.

Beforeusingl i bngr, make surethe LSCgui and LSCjre packages are
installed on your system. (LSCjreisrequired only if thereisno jre present on
the server.) To check for these packages, enter the following:

server# pkgi nfo LSCgui

server# pkginfo LSCre

If these packages are not installed, see Chapter 2, “ASM Installation and
Configuration” for package installation instructions.

How to Start the  To start the Library Manager, enter the following command at the operating
Library Manager  system prompt:
server# |ibngré&

How to Reset  The displays, images and titleslinbrgr are highly configurable. Upon
Library Manager  startup, libmgr reads théet c/ f s/ sanf s/ SantaUl . r sc resources file.
Displays, Images,  Without any changes, libmgr displays device titles and images based upon the
and Titles  device’s product ID, vendor ID, and equipment number as defined in the mcf
file.
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The Library Manager
Display

The SanaUl . rsc fileallowsyou to set the following:

» Device and media titles and images

e Catalog settings

« Mount request settings

e Screen settings including height, width, and font sizes

See thesanGUl . r sc(4) manual page for a complete listing of resource
settings.

To reconfigure théi bngr displays, you must edit the SamGUI.rsc file, exit
| i bmgr, and restarti bngr .

An example of the Library Manager display is shown below. The display
consists of objects that can be manipulated by a mouse. Most objects respond
to the mouse as follows:

left click Selects an object.

right click Displays a pull down menu of actions.

doubleclick Displays detailed information regarding
the object.

Three panels are shown in the example: the libraries panel on top (this doesn’t
appear if you don't have any robots configured), the catalog panel in the
middle, and the file systems and mount request panel on the bottom.
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Library Manager

8 DLT136

4 MFJLIS0

0 MFJ13E
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Robot Operations  Place the pointer on the desired robot image, then:

Desired Action M ouse Button Menu Pick
Turn Robot to “on”, “off”, or “down” right click Choose On, Off, or Down
Import Media right click Choose Import
Unload VSNs from Robot Catalog right click Choose Unload. The robot’s

catalog is emptied and the
robot set to “off”. Set robot
to “on” to reset

Fully audit Robot right click Choose Audit

Media Operations  Inthe catalog panel, select the desired robot. Select the medium with aleft

click, then:
Desired Action M ouse Button Menu Pick

Label or relabel media right click Choose Label. Enter VSN, blocksize, and
optionally relabel or erase

Audit VSN right click Choose Audit

Mount VSN right click Choose Mount

Move VSN right click Choose Move. Enter destination slot
number

Export VSN right click Choose Export

Media Drive  Place the pointer on the desired media drive image, then:

Operations
Desired Action M ouse Button Menu Pick
Label or relabel media right click Choose Label. Enter VSN, blocksize, and
optionally relabel or erase
Turn drive to “on”, “off”, right click Choose On, Off, Unavailable, or Off

“unavailable”, or “down”
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File System States  To view thefile system states and attributes and make changes, select the
and Attributes  desired file system tab, then double click on the bar graph. A detailed
information window for this file system appears. An example follows.

Status: samfsi

2043767438

fewdids ket d0s0
e kic3thd 0s0
flewdcls kic3td 0s0
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Media Drive States
and Attributes

Thefile system device states and device attributes are described in the

I'i brgr (1M manual page under the “Icon Attributes” heading. Any
changes to the attributes or states are enabled by selecting the button and
clicking “OK".

Note: Any changes to the minimum release threshold, maximum release
threshold, and maximum contiguous block settings can only be set for the
current ASM session. When teant i ni t daemon is stopped, the system
resets to the default settings or to the settings for this file system as listed in the
/et ¢/ vf st ab file.

To view the media states and attributes and make chadmése click on the
desired media drive image. The device state and attributes window for this

device appears. An example follows:

I Status; DLT4000
MNare  Adewrmt@con Type It Equiprment ID 72 Parent|D 70
Yendor  CUANTUM Procluct  DLTF000
Device State
. On i) Off 2 Fead-only
22 s ] Unasailakle o Diovwen
Dievice Attributes
I

L FNE[NEEIE]

[ 5[ 2 (N[ N[ e =

oK | Carl::el|

The media drive device states and device attributes are described in the

I'i brgr (1M manual page under the “lcon Attributes” heading. Any
changes to the attributes or states are enabled by selecting the appropriate
button and clicking “OK”.
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VSN Catalog Display

To view the catal og settingsfor aV SN, double click onthedesired VSN inthe
catalog panel. A detailed list of attributes for the selected VSN is displayed.
Thisinformation is derived from the robot catalog as defined in the mcf file.
An example VSN catalog display window follows:

Status: slot number 12

=
-

Fri Oct 24 14:19:42 COT 1997
Fri Jan 30 09:54:56 CST 1293

Fridan 30 10:27:51 C5T 1998
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Using samtool

How to Start and  Tostart sant ool ngr enter the following command at the operating system
Quit samtool  prompt:

server# sant ool &

The system displaysthe sant ool group, asfollows:

| SAM-FS Tool

Welcome to LSCI’s SaMtoal. _Help 7

rohottool

To exit samtool, click MENU on the top bar of the window and select QUIT.

Chapter 10. Windows-Based Administration Tools  10-9



Selecting a Tool

rohotiool

Updating Displays

sant ool displaysanicon for each of itstools. To select atool, click
SELECT on the icon of the tool you want to use.

Robot t ool

Allows you to view and manual page information on robots associated with
ASM.

Devi cet ool

Allows you to view and manage information on devices associated with
ASM.

Pr evi ewt ool

Allows you to view and manage pending mount requests associated with
ASM.

Note: You can also start atool by entering the tool’s name on the command
line. For example, to start r obot t ool , enter r obot t ool onthe
command line. To start atool in background, type an ampersand (&) after the
tool name. For example, to start robottool in background, enter

r obot t ool &.

By default, all samt ool displays are automatically refreshed every five
seconds. You can changetherefresh rate or disable automatic refresh. You can
aso force the display to update when needed. The update button, the refresh
checkbox, and the refresh field in the upper right of each display control
updates.

Update | « refresh: 5, /|7

To changetherefresh rate:

1. Make sure automatic refresh is enabled. That is, make sure the refresh
checkbox contains a check to indicateit is enabled.

2. Typeinanew refresh ratein the refresh field or use the increase/decrease
setting buttons.
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Screen Resources

Getting Online Help

To immediately update a tool display:

e Click the Update button, located in the upper right of the window.

To enable or disable automatic refresh:

e Click the refresh checkbox to enable or disable automatic refresh.

The font for panel lists used in samtool displays can be changed using the

font fam | y resource setting. The following example from a .Xdefaults
resource file defines a font family to be used with robottool:

robottool.fontfamly: fixed

To display online help for sant ool :

e Click SELECT on the Help button to display general helgant ool
and its operation.

e Click MENU on the Help button to display a menu containing an item for
each tool. Select the menu item that corresponds to the tool for which you
want help.
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Using robottool

Initially, r obot t ool displaysthefirst ASM robot. When you select arobot
in the robot display, the system shows a V SN catalog and devices for the
selected robot.

The following figure shows asampler obot t ool display:

v SAM-F5 Robot Manager
Robots: Update | «f refresh: 5, /|7
- ty eq state status family_set Eull Audit )
oW 50 e reb3d
Change State  +
hy 33 on  --------- r 3 J
w
l Unload j
Find VSN: FindSlot: 0« 7|
Find Next | Display: ©| access times
VSN Catalog:
slot access_time count use st ty wvsn
—1
mé 0 Jan £ 10:12 9 0% --1p 1t COOOZE
----- é 1 Dec 31 14:356 2 0% --1p 1t COoooip
L
o 2 Dec 31 16:30 45 0% --Tp 1t DLT1&
3 Dec 31 15:44 2100% --Tp 1t DLT404
4 Dec 20 14:24 1 0% --1p 1t COOO1D
3 bec 31 15:38 2 100% --Tp 1t DLT293
A
oA
—1
Devices:
ty eq status act use state TSN slot
—
af 1t 31 —————-— p 0 0% aon
#= 1t 32— i 0 0% aon
—
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The following table describes the areas of ther obot t ool display:

Display Area Description

Robots: Lists all robots associated with ASM. The following information is displayed
for each robot:

ty Equipment type.

eq Equipment ordinal.

state State of equipment. See Changing the Sate of a Robot in this section.
status Status of the robot. See Viewing Satus Information in this section.
family set Name of the family_set to which the robot belongs.

You can use the robot buttons to perform a full audit of all media, change the
state of the robot, import media, and unload media.

VSN Catalog Liststhe VSNs for the selected robot. The following information is displayed
for each VSN:

slot Slot number of the media

access_time Time at which the media was last accessed.

barcode Barcode for the media.

count Number of times the media has been accessed.

use Percentage of used space for the media.

st Status of the VSN. See Viewing VSN Status Information.

ty Mediatype.

vsn Volume serial name.

You can use the VSN action buttons to Audit, Export, Mount, Unload, Label,
and Move volumes.

Devices: Displaysinformation on devices for the selected robot.

ty Equipment type.

eq Equipment ordinal.

status Status of the device. See Viewing Status Information.

act Activity counter.

use Percentage of used space for the volume mounted in the device.

state State of the device.

vsn Volume Serial Name of the medium.

slot Slot number of the medium.

To control devices, usedevi cet ool , described later in this chapter.
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Viewing Status
Information

Satus bit

The following table describes the status strings.

Meaning for device

Meaning for file system

mediais being scanned

maintenance mode

device received an unrecoverable
error in scanning

deviceisin audit mode

media has alabel

waiting for devicetoidle

needs operator attention
Cleaning cartridge

unload has been requested

the deviceisreserved
aprocessiswriting on the media
the deviceis open

deviceis positioning (tape only)

all storage slots occupied (robot
status only)

deviceisready and the mediais read-
only

deviceis spun up and ready

device is present

the file system is currently mounted

the file system is being archived

the file system’s disk space is being
released
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Managing Robots

This section describes the actions you can perform on a selected robot:

Action Description
Full Audit Perform afull audit for all volumesin the selected robot.
Change State Change the state of the robot.
Import Media Import media into the selected robot.
Unload Unload all mediafrom the selected robot.

Performing a Full
Audit

Changing the State of
a Robot

Importing and
Exporting Media

To perform a full audit of all volumesin arobot:
1. Select therobot in thelist of available robots.

2. Click SELECT onthe Full Audit button. You are prompted to confirm the
operation.

The system performs afull audit of every volume in the robot.

To changethe state of arobot:

1. Select therobot in thelist of available robots.

2. Do one of the following:
— Click SELECT on the Change State button to change the state to ON.
— Click MENU on the Change State

Current State Possible Next State
ON IDLE, OFF
IDLE Automatically goesto OFF when IDLE
OFF DOWN, ON
DOWN OFF

Toimport mediainto arobot:

1. Select the robot in the list of available robots.
2. Click the Import Media button.

3. Place the medium in the robot's mailbox.

The system instructs the robot to accept the piece of media placed in the robot's
mailbox. When you have selected import media you can continue to place
media in to the mailbox. If 30 seconds pass without inserting media the import
operation is terminated.
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To export media out of arobot:

1. Select therobot in the list of available robots.
2. Select the slot from which you want to export.
3. Click the Export Media button.

The system instructs the robot to place the selected medium in the robot’s
mailbox.

Note: You can import and export media only when the robot device provides
amailbox.

Loading and  Toload a magazine:
Unloading Magazines

1. Select therobot inthelist of availablerobots. The selected robot must not
have a magazine currently loaded.

2. Click the Load button.

The system instructs the robot to load the magazine.

To unload a magazine:

1. Sedlect therobot in thelist of available robots. The selected robot must
have a magazine currently loaded.

2. Click the Unload button.
The system instructs the robot to unload the magazine.
Note: You can load and unload a magazine only when the selected robot
supports loading and unloading magazines.
Working with  When arobot is selected, all the volumes for that robot are displayed in the
Volumes VSN catalog located in the middle of the screen.
This section gives instructions for working with volumes.
e Tailoring the VSN Catalog Display
e Selecting a VSN
e Finding a VSN
e Auditing a VSN
e Exporting a volume
e Mounting and unloading a volume
e Labeling media

 Moving media
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Tailoring the VSN
Catalog Display

Selecting a VSN

Finding a VSN

« Viewing VSN status information

The catalog display includes information for each slot in the selected robot.
You can include either access times or barcodes in the catalog display. By
default, access times are displayed.

To display barcodes:

e Click MENU on the Display button shown below and select barcodes:

Display: 7| access times

The system displays barcodes rather than access times.
To display accesstimes:
e Click MENU on the Display button and select access times.

— The system displays access times rather than barcodes.

To select a VSN:
e Click SELECT on the VSN you want to select.

To search for and select a volume by VSN:

* Type a VSN name or pattern to match in the Find VSN field shown below:

Find YSN:

Find Mext

If the system finds the VSN pattern you have specified, the first VSN of the
specified pattern is selected. To find the next occurrence of the specified
pattern, press the Find Next button. If no VSN is found, an error message
results.

To find a VSN within a specific slot number:

e Type a slot number in the Find Slot field shown below:

Find Slot: 0+

You can also use the up/down buttons to increase or decrease the slot number.
If no VSN is found, an error message results.

Chapter 10. Windows-Based Administration Tools 10-17



Auditing a VSN

Exporting a Volume

Mounting and
Unloading a Volume

Labeling a Volume

To sequence through to the next slot number:

* Press the Find Next button.

To perform an audit on a selected VSN:

1. Select the VSN for which you want to perform an audit.

2. Click SELECT on the Audit button.

The system reads the VSN and updates the catalogue entry for the slot.
Note: To perform an audit for every VSN in a robot, select the Robot in the
Robot Display and click the Full Audit button.

To export a volume:

1. Selectthe VSN you want to export. The VSN you select must currently be
in the robot.

2. Click SELECT on the Export button.

The robot removes the VSN and places it in the robot mailbox.

To load a volume:

1. Select the VSN you want to load.

2. Click SELECT on the Mount button.

The robot mounts the selected VSN into one of the robot's devices.

To unload a volume:

1. Select the VSN you want to unload.

2. Click SELECT on the Unload button.

The robot unloads the selected VSN from the robot's device and puts it back in

the slot.

Labeling a volume is required for ASM to distinguish one medium from
another. A software label provides ASM with important information including
the name of the VSN and the location where data begins to be written on the
medium.

Note: Labeling a volume causes the loss of previously written data on that
volume. Be sure that this is your intention prior to proceeding.

To label avolume:
1. Select the VSN you want to label.
2. Click SELECT on the Label button. The following dialog is displayed:
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] SAM-FS Robot Manager: Label media

old ¥SMN:

upshift: +

new Ysh:

erase: |

Auto—upshift enabled: lower case letters will be upshifted.

Pnfng

ad write Label )
------ Cancel

3. Enter the following:

old VSN

new VSN

If you are relabeling a volume, type the old VVSN.
The old VSN must exactly match the volume’s
current VSN.

If you want to automatically shift lowercase
letters to uppercase, click the upshift box.

If you are relabeling a tape and upshift is
selected, the old VSN can differ in case from
the tape's current VSN.

Type a new VSN

For optical media, the VSN can be up to 31
characters.

For all other media, the VSN can be up to 6
characters.

For optical media, you can type up to 128
characters in the Info window for inclusion in
the label.

4. If youwant to erase the mediaduring the labeling operation, click the erase
box. Note that erasing media can require a significant amount of time.
Note that datais awayslost during alabel. Erasing additionally
overwrites each sector on the volume.

5. Click the Write Label button.

6. If anerror isdetected, an error checkbox and message appear in the Label
mediawindow above theinfo box. To acknowledge the error, click in the
checkbox, and the error message is removed.

Possible errorsinclude an invalid VSN or an old VSN that does not match
the VSN of the volume in the selected slot.
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Moving Media  To move a volumeto another slot:
1. Select the volume you want to move.

2. Click SELECT on the Move button. The following dialog is displayed:

e = SAM-FS REobot Manager: Move media

Source slot: 5, Move |
Destination slot: Cancel |

Specify destination slot.

3. Enter the following:

Source slot: By default, the Source dot field contains the slot
number of the volume you have selected. You can
enter anew slot number by either:

«  Double-clicking on the slot number and type a
new number.

« Backspacing over the number to erase it and
type a new number.
The source slot you specify must contain a volume.

Destination dot: Type a new destination slot number. The slot
number you specify must be available.

4. Click the Move button.

5. If anerror isdetected, an error checkbox and message appear in the Move
mediawindow. To acknowledge the error, click in the checkbox, and the
error message is removed.

Possible errors include not specifying a source or destination slot, or
specifying aslot that isnot valid. A valid slot isan integer greater than or
egual to zero and less than the number of entriesin the robot’s catalog.
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Viewing VSN Status  Thefirst column displays the status of the catalog entry. The following table
Information  describes the possible status flags.

Satus bit M eaning
A--- Volume needs audit
R--- Volume is marked for recycling
W--- Volume is write protected
-E-- Bad media
-X-- Thisisan export slot
-r-- Volume is marked read-only
--u- Slot is unavailable
--1- Volumeis labeled
---C Cleaning
-—-p Slot is occupied

Viewing Device  Thelowerthirdof r obot t ool displaysdevicesassociated with the selected
Information  robot. Thisdisplay isfor information only and does not allow actions to be
performed on the devices. To manage individua non-robotic devices, use
devi cet ool . Theinformation displayed isthe same as that displayed in the
devi cet ool medium-specific displays.

Using devicetool

The following figure showsasampledevi cet ool di spl ay:
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Changing the devi cet ool displaysindividual devices associated with ASM. The
Display Format  devicesaredisplayedinascrollablelistinthe center of the screen. By default,
al devices are displayed.

To change the format of the display:

1. Click MENU on the Display button. The pull-down menu is displayed:

Display: =| all

| all
. optical disks
Devices:
—  fapes
ty eq
remaovable media
ms 1 Lol
s 5 manual only
md 10 mass—storage
md 11 configuration
md 12

2. Select adisplay option.

3. If you have selected Removable Mediaor Manual Only, aMedia pull-
down menu button is displayed. To further restrict the display, click
MENU on the Media button. The pull-down menu is displayed:

Media: = all
tp

state vs It
®i

0% 1]

0x o ©°d

0% M o

0% il o

I r

0% roo2

4. Select amediatype for the display.
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Viewing the Display  Some display fields are common to all displays. Other fields are displayed
Fields  onlyfor certaindisplay formats. Thefollowingtablelistsall the possiblefields
displayed in alphabetical order:

Field Description

act Activity count. The number of times the volume is opened.

devi ce_nane | Nameassigned to thedrive.

eq Equipment ordinal of the device.

famly_set Name of the family set to which the device belongs.

free Number of 1024 byte blocks of disk space available.

fs Name of the file system to which the device belongs.

maxc Maximum contiguous size of read/write operationsin thisfile system

(in units of 16K Bytes).

| ow hi gh Low and High disk usage thresholds percentage.
ord Ordinal number of the disk device within the storage family set.
state Current operating state of the device. Valid device states are:

State Description
ready The deviceis on and the disk or tape loaded in the transport is
available for access.

notrdy The deviceis on but no disk or tapeis present in the
transport.

idle The deviceis not available for new requests. Operationsin
progress continue until completion.

off The deviceis not available for access.
down The device is available only for maintenance access.

stat us Device status.

ty Device type.

used Percentage of space used.

vsn Volume serial name assigned to the volume or “nolabel” if the

volume is not labeled. This field is blank when no medium is present
in the transport, or the device is off.
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Controlling Devices

Changing the
Device State

Unloading a Device

This section givesinstructions for controlling devices:
* Changing the device state

e Unloading a device

e Auditing a volume in a device

e Labeling a volume in a device

A device is selected from the display by clicking SELECT on the line
representing the device. When a device is selected, the buttons for actions
appropriate for that device type are activated below the display. Possible
actions are€Change Sate, Unload, Audit, andLabel.

The device state can be changed withGhange Sate button. Clicking

SELECT on this button results in the default state, on, being selected. Clicking
MENU on this button displays tlighange Sate menu on which you may select

a device state. Possible statesaradle, off, anddown.

1. Select the device in the list of available devices.

2. Do one of the following:

— Click SELECT on the Change State button to change the state to ON.

— Click MENU on the Change State button to display a list of states.
Possible states include:

Current State Possible Next State
ON IDLE, OFF
IDLE Automatically goesto OFF when IDLE
OFF DOWN, ON
DOWN OFF

To unload a volume:
1. Select the device you want to unload.
2. Click SELECT on the Unload button.

The robot unloads the selected device.
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Auditing a Device  To perform an audit on a selected device:
1. Select the device for which you want to perform an audit.
2. Click SELECT on the Audit button.
The system reads the volume in the device and updates the catalog entry.
Note: To perform an audit for every VSN in arobot, select the Robot in the
Robot Display and click the Full Audit button.

Labeling Media  Tolabe thevolumein a device:

1. Select the device for which you want to label media.
2. Click SELECT on the Label button. The following dialog is displayed:

JRRE SAM-FS Device Manager: Label media
old VSN: upshift: «f
new ¥s5N: erase: _ |
Auto—upshift enabled: lower case letters will be upshifted.
e Fan N Write Label |
P
Cancel )

3. Enter the following:

old VSN If you are relabeling avolume, typetheold VSN. Theold VSN
must exactly match the volume’s current VVSN.

« If you want to automatically shift lowercase letters to
uppercase, click the upshift box.

« If you are relabeling a tape and upshift is selected, the old
VSN can differ in case from the tape's current VSN.

new VSN Type a new VSN
* For optical media, the VSN can be up to 31 characters.
* For all other media, the VSN can be up to 6 characters.

e For optical media, you can type up to 128 characters in the
Info window for inclusion in the label.
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4. If you want to erase the volume during the labeling operation, click the
erase box. Note that erasing media can require a significant amount of
time.

5. Click the Write Label button.

6. If anerror isdetected, an error checkbox and message appear in the Label
mediawindow abovetheinfo box. To acknowledge the error, click in the
checkbox, and the error message is removed.

Possible errorsinclude an invalid VSN or an old VSN that does not match
the VSN of the mediain the selected dot.

Note: Labeling avolume causesthe loss of all data on that volume.

Setting Thresholds  For disk sets, you can set low and high thresholds for the disk set:
To set thresholds:
1. Select the disk set for which you want to set thresholds.
2. Dothefollowing:

— Set the Low threshold by either typing a number that specifies the
percentage of use for the low threshold, or use the slider bar to increase
or decrease the number.

— Set the High threshold by either typing a number that specifies the
percentage of use for the high threshold, or use the slider bar to
increase or decrease the number.

3. Click SELECT on the Apply Thresholds button. The new thresholds
remain in effect until changed or until the file system is remounted.
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Using previewtool

previ ewt ool alowsyou to view and manual page pending mount
requests. Initially, the display shows all pending mount reguests in the mount
request window. Theinformation isdisplayed asascrolling list. Thewindow
can a so be resized to show from one to 18 mount requests by grabbing the
window corner and stretching or contracting. The following figure shows a
samplepr evi ewt ool display:
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Changing the
Display Format

To change the display format:
1. Click MENU onthe Display button. The following options are displayed:

Display: | all

| all

manual only

robotic only

Mount rer  sPecificrobot

I I -4 _————--
2. Sdect adisplay type.

— If you select specific robot, a menu of available robots is displayed.
Select the robot you want to display.

— If you make a selection other than a specific robot, you can further
restrict the display by media type:

Media: = | all
tp

It

wi

fFlags o

———  mo

oz

.F

—=f-— wo
.F
1:

Select a media type to which you want to restrict the display.
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Viewing Displayed  Thefollowing table describes the fields displayed by previewtool.

Fields
Field Description
sl ot Slot number of the volume.
type Device-type code assigned to the volume.
pi d UNIX processidentifier. A processidentifier of 1 indicates NFS access.
user Name assigned to the user requesting the mount.
rb Equipment ordinal of the robot in which the requested V SN resides.
flags See Viewing the Flags Field below.
wai t Elapsed time since the mount request was received. If thetimeis greater than
one day, thetimeis displayed in days; otherwise, the timeis displayed as
hh:mm.
count If the request is a stage mount, displays the number of requests for this VSN.
vsn Volume serial name assigned to the media.
Viewing the Flags
Field W----- write access requested
-b----- entry is busy
--C--- clear VSN requested
---f--- file system requested
----B-- use block 1/0 for data transfers

————— S- flipside already mounted
______ S stage request flag

Clearing Mount  To clear a mount request:

Requests )
1. Select the VSN for which you want to clear the request.

2. Click SELECT on the Clear request button.
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Chapter 11. Operator Information

Introduction

This chapter providesinstructions for operating ASM via its operator utility
(samu) . Thischapter includes the following:

e Using the ASM operator utility
e Operator commands

e Operator displays

Using the ASM Operator Utility

The ASM operator utility requires a display terminal that displays a minimum
of 24 lines by 80 characters wide. The utility provides the following:

e Displays that allow you to monitor ASM devices and other file system
activity.

« A set of commands that allow you to select displays and set display
options, control access and the activity of devices, and take snapshots of
display windows.

The display windows shown in this chapter are representative examples. The
exact format and amount of information displayed on your terminal may be
different depending on your terminal model and the configuration of your
ASM.

The following sections describe how to start and stop the ASM operator utility,
interact with the utility, access the help windows, and view operator displays.



Starting the ASM
Operator Utility

Stopping the ASM
Operator Utility

Interacting with the
ASM Operator Utility

To start the ASM operator utility enter the samu  command from the UNIX
command line asfollows:

server# samu

The system starts the ASM operator utility and shows the help display. Press
Ctrl-f to move to the next help screen, which shows the keys that control the

displays.

Thesanmu command can accept options on its command line including
selection of itsinitial display. Seethe sanu( 1M manual page for more
information.

Note: sanu, likethevi editor, iscursesbased. You must have your terminal
type defined correctly before starting samu.

To exit the ASM operator utility session, enter one of the following:

e Press the key

e Enter:quit or:q

The system exits the ASM operator utility and returns you to the command

shell.

Interacting with the ASM operator utility is similar to interacting with the
UNIX vi (1) editor with respect to paging forward/backward, entering
commands, refreshing the display, and quitting the utility.

While viewing an operator display, the keys described below can be used to
control the display. The exact function of these keys is dependent upon the
display being viewed at the time. The descriptions shown in the following
table are the typical responses.
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Key Description

q Quit the ASM operator utility.

Enter acommand. Command separators are space and comma.

space Refresh the display.

Ctrl -f Page forward. For equipment-oriented displays, advance to the next
equipment.

Crl-b Page backward. For equipment-oriented displays, return to the

previous equipment.

crl-d Half page forward. For displays that do not support half-paging,
advancement isthesameasCtr| - f .

Crl-u Half page backward. For displaysthat do not support half-paging,
advancement isthesameasCt r | - b.

arl-k Advancethedisplay format. Inthev (VSN catalog) display, advance
the sort key. Sort selections for the v display are: slot, count, usage,
VSN, accesstime, barcode, and label time.

crl-1 Refresh the display (clear).
crl-r Toggle the display refresh function on or off (default is refresh on).

Command and display error messages are displayed on the last line of the
display window. If acommand error occurs, automatic display refreshing halts
until the next operator action.

Entering a Device  Many sanmu commands reference a specific device. For example: the
command: of f eq. The ASM device eqisidentified by its equipment
ordinal (for example, 10). The equipment ordinal is defined in thencf .

At certain timessamu promptsfor adevice to be entered. For example, when
you access the Robot Catalog Display (described later in this chapter), you are
prompted to enter arobot equipment ordinal:

Enter robot:
At the prompt, enter the equipment ordinal as described above, or enter a
carriage return to select the previous device used.
Getting On-line Help ~ Whenyou start the ASM operator utility, the system automatically displaysthe
first help screen. To move forward or backward from one screen to the next:
e PressCtrl-f topage the display forward.

e PressCtrl-b to page the display backward to previous pages.

You can return to the help display at any time by pressing key
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Viewing Operator

Displays

Operator Display

Operator displaysare viewed by simply pressing the key corresponding to each
display. Thelowercasekeysa through v display operational information.
For descriptions of these keys, see, “Operator Display Keys” following.

If sarmu prompts you to enter a device, enter its associated equipment ordinal.
Equipment ordinals for all devices are shown in the configuration dispjay (
To control all displays, use the control keys previously described.

Keys
Key Description
a Displays archiver status information.
c Displays ASM configuration information, including both file system and device
definitions.
h Displaysthe last help window viewed.
I Displays ASM license information.
m Displays status information for mass-storage file systems.
n Displays removable media l/O activity.
o} Displays status information for optical disks.
p Displays removable media mount requests.
« Enter onlyp to display mount requests for all removable devices currently
selected.
- Enter: p dt to display mount requests for devices of a given removable media
type.
Mount requests are displayed in three formats: both manual and robotic requests,
manual requests only, or robotics requests only. Ehtel - k to advance the
formats.
r Displays status information for removable devices such as optical disks and tapes.
« Enter onlyr to display status information for all removable devices currently
selected.
« Enter : r dtto display status information for devices of a given removable
media type.
s Displays a summary of status for all devices.
t Displays status for all tape devices.
u Displays all files in the staging queue.
% Displays a VSN catalog for a robot.
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Status Codes

Satus bit

Them o, r, s, andt operator displaysshow statuscodes. Status codes
are displayed in a 10-position format; reading from left (position 1) to right
(position 10). The following table defines the valid status codes for each
position.

Meaning for device Meaning for file system

mediais being scanned
the file system is currently mounted
Maintenance mode

device received an unrecoverable
error in scanning

deviceisin audit mode the file system is being archived
media has alabel

waiting for devicetoidle

needs operator attention

needs cleaning

unload has been requested

the deviceisreserved

aprocess iswriting on the media
the deviceis open

deviceis positioning (tape only)

all storage slots occupied (robot
status only)

deviceisready and the mediais read-
only

deviceis spun up and ready the file system’s disk space is being
released

device is present

device is write protected
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Device State Codes

Thec, m o, r, s, and t operator displaysshow device state codes.
These codes represent the current access state for the device. The following
table defines the valid state codes.

Device Sate Description

on The deviceisavailable for access. For certain displays, this state maybe
superseded by the statesr eady/ not r dy.

ro The deviceisavailable for read-only access. Like on, this state maybe
superseded for certain displaysby r eady/ not r dy.

of f The deviceis not available for access.

down The device is available for maintenance access only.

idle The deviceis not available for new connections. Operationsin progress
continue until completion.

r eady The device ison and the disk or tape loaded in the transport is available for
access.

not r dy The device ison but no disk or tape is present in the transport.

unavai | The device is unavailable for access and may not be used for automatic ASM

operations. The operator or system administrator may continue to use the
| oad and unl oad commands for placing and removing media from the
devicewhileitisintheunavai | state.
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Operator Commands

Display Control
Commands

This section describes the following operator commands:
< Display control commands

» Device commands

* Robot commands

e Miscellaneous commands

Note: Operator commands must be entered from the ASM operator utility.
These commands are invalid if you enter them from the UNIX command line.

All sarmu operator commands are prefaced with a colopwhen entering to
designate that a command line command is being entered and not a series of
“hot” keys.

:afil esystem

Thea command displays the archiver status. Withoufftheesyst em
argument, the archiver status display shows the name of the file system and
mount point, scans for inode activity, and lists the next time the archiver will
scan the file system. When thé/ esyst emargument is used the archiver
status display shows the number of regular files, off-line files, archived files,
archive copies and directories, plus the file systems, mount points, inode
activity, and interval.
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For the following commands, the valid medium types are listed in the
medi a(4) manual page and in the h (help) display:

Code Description

al | All removable device requests
at Sony AIT tape

dt 4mm digital tape (DAT)

dz Ampex DST310 (D2) tape
d3 STK SD3 tape

fd Fujitsu M8100

ib IBM 3590 tape

i7 IBM 3570 tape

It Digital linear tape (DLT)
no 5 ¥,” erasable optical disk
od All optical disk requests
02 12" WORM optical disk
se STK 9490 tape

sg STK 9840 tape

SO Sony DTF tape

st STK 3480 tape

tp All tape requests

vt Metrum VHS tapes

WO 5 %" WORM optical disk

xt Exabyte 8mm tape requests
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:p redi a

Thep command selectsthe mediatype for the mount requests display. media
isthemediatype. If all isspecified, the operator utility displayspending mount
requestsfor all removable mediadevices. If media isnot specified, the utility
displays mount requests for all currently selected devices.

‘nmedi a

Then command selects the mediatype for the removable media l/O activity
display. mediaisthe mediatype. If al | isspecified, the operator utility
displaysactivity for all removable mediadevices. If mediaisnot specified, the
utility displays activity for all currently selected devices.

r nedi a

Ther command selects the device type for the removable media status
display. mediaisthedevicetype. If al | isspecified, the operator utility
displays the status for all removable media devices. If mediais not specified,
the utility displays the status for all currently selected removable media
devices.

veq

The v command selectsthe library VSN catalog for display. eq isthe
equipment ordinal of the library where the catalog resides. You can view
VSN of the historian’s catalog by choosing its equipment ordinal or by
invoking: v hi storian. If eqis not specified, the utility displays the
catalog for the currently selected library.
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Device Commands

:on eq

Theon command logically turns on the specified device eq, where eq isthe
equipment ordinal.

:idleeq

Thei dl e command restricts access to the specified device eq by preventing
new connectionsto thedevice. Existing operations continue until completion.
€q isthe equipment ordinal.

.off eq

Theof f command logically turns off the specified device. eqisthe
equipment ordinal.

:down eq

Thedown command terminates operation on the specified device eq, where eq
is the equipment ordinal.

:maxcontigeq val ue

Themaxcont i g command specifiesthe maximum number of bytesthat can
be read ahead or written behind by the file system. eq isthe equipment ordinal
for thefile system. value isin unitsof 16k blocks and must be an integer from
1to 512. The default valueis 8 (131072 bytes). For example, the following
command setsthe maximum contiguous block sizeto 262,144 bytesfor thefile
system equipment number 3:

maxcontig 3 16

Maxcont i g isalso configurable asthe r eadahead parameter in the ASM
file system configurationfile,sanf s. cnd. Seethesant s.cnd( 4) manual
page for more information.

:partial eq parti al

Theparti al command setsthe number of kbytesto leave online after
release of thefile. eqisthe equipment ordinal for thefile system and partial is
the number of kilobytes to leave online. The default partial valueis 16k.

:unload eq

The unl oad command unloads the mounted media for the specified
removable mediadevice eq, where eq isthe equipment ordinal. For magazine
devices, the unload command unloads the mounted cartridge and €jects the
magazine.

:unavail eq

The unavail command sel ects the specified equipment with equipment ordinal
eq and makesit unavailable for use to ASM.
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:thresheq high | ow

Thet hr esh command setsthe high and low thresholds for the specified file
system equipment to control file archiving. eq isthe equipment ordinal of the
storagefamily set, hi gh isthehighthreshold, and / owisthe low threshold.
For example, the following command sets the high threshold to 50% and the
low threshold to 40% for the storage family set whose file system equipment
ordinal is 10:

thresh 10 50 40

For more information on thresholds, see Chapter 1, “Overview”, Chapter 7,
“The Releaser”, Chapter 10, “Window-based Administration Tools”, and
Chapter 14, “Advanced Topics”.

:devlogeq [event . . .]

Thedevl og command sets device logging optiorery is the equipment
number of the device from tef andevent is one or more event types
from the following list.

al | none def aul t
det ai | err | abel
nmsg nmg retry
st age syserr time
nodul e event date
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Robot Commands

Archiver Commands

:audit eq

Theaudi t command causes the specified robotic device to mount each
volume, read the VSN, and rebuild the library catalog. eq isthe equipment
ordinal.

:export eq sl ot

Theexport command causesthe specified robotic device to export avolume
tothemail slot. Thevolumeisidentified by its slot position within the robot.
eq istheequipment ordinal and s/ ot isthe decimal slot number.

:import eq

Thei nmport command causes the specified robotic device to allow you to
add acartridge. eq isthe equipment ordinal.

:mtdlot eq sl ot

Thent sl ot (mount by slot) command causes the specified robotic deviceto
load the volume into adrive. eq isthe equipment ordinal or device name and
dot isthe decimal slot number containing the volume you want to load.

‘mtvsn eq vsn

Themnt vsn (mount by VSN) command causes the specified robotic deviceto
mount alabeled volumeinto adrive. eq isthe equipment ordinal or device
name. vsn is the volume to mount.

arrun

Thear r un command overrides an existingwai t command in the
archiver.cmd file. ar r un sendsa SIGUSRL to the archiver and begins
archiving asif thewai t command were removed.

‘arrestart

Thear rest art command interrupts the archiver and restarts the archiver.
This action occurs regardless of the state of the archiver. Therefore,

arrest art should be used with caution. Some copy operations to
removable mediamay not compl ete and must be repeated, wasting spaceon the
media.

:artrace [ opti ons]

Thear t r ace command sets archiver trace options. See the
ar chi ver. cnd(4) manual page for acomplete listing of al trace options.
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Miscellaneous
Commands

:mount it pt
The nount command selects an ASM file system.
:open eq

Theopen command enables access to the specified disk device. This
command must be issued before you can use the read command, disk sector
display (S), or file label display (F). eq isthe equipment ordinal.

‘read addr

Ther ead command readsthe specified sector from the currently opened disk
device. You must open the device beforeit can beread. addr isthe
hexadecimal sector address.

refresh i

Therefresh command sets the time interval for refreshing the display window
and enables display refreshing. / isthetimeinterval in seconds. The Ctrl-r
key toggles display refreshing on and off.

:snap fil enane

Thesnap command sendsasnapshot of adisplay windowtof i | enane, the
name of the file specified to receive the display information. The default file
nameissnapshots.

:clear vsn [ sl ot]

Thecl ear command clears the specified VSN from the removable media
mount requestsdisplay (see( p) - Removable MediaM ount Requests Display
later in this chapter). Any process waiting for the VSN mount is aborted.

sl ot isoptional. If s/ ot isspecified, s/ ot isthe decimal ordinal of the
VSN in the removable media display.

:quit

q

Thequit command (q for short) exitsthe sanu operator utility.
:I'shel I - command

The! conmand alowsyou to run ashell command without |eaving samu.
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Operator Displays

This section provides descriptions and examples of the operator displays.
Where necessary, displays are followed by atable describing the fields

displayed.

For displays that overflow the screen area, the word “more” appears on the
bottom of the screen indicating that the display information continues on an
additional display page.

xb54 54 exb8505 pto3 0 yes 2 0 on

It55 55 dl t 2000 pto2 1 yes 4 0 on m 65
hp56 56 hpcl716 ptol 1 yes 3 0 on hp70
hp57 57 hpcl716 ptol 1 yes 4 0 on hp70
nor e

Screen Snapshots

To provide a mechanism to aid the customer in reporting problenss rall

displays can have a snapshot of the screen taken. Screen snapshots are taken
by entering thesnap command. Each new snapshot is appended to the
shapshots file. The default fileshiapshot s in the current working

directory. Optionally a different file can be specified on the snap command

(for example;snap filename). The file can be printed, re-examined using

or faxed to StorageTek support personnel.
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(a) - Archiver Display

Thearchiver display shows status of the archiver on aper file system basis. To

view the ASM archiver display, press the a key.

Sample Display

Thisdisplay is obtained by pressing the a key. It shows activity and statistics
for asinglefile system (set by entering: a fil esystem.

Ar chi ver status
L Fri
Li cense:

samu 3.3.1-
Jun 04 14: 36: 08

Li cense never expires.

sanfsl nounted at /saml

regular files 1, 358 1.3G
offline files 681 650.9M
archdone files 1, 357 1.3G
copyl 1, 354 1. 3G
copy?2 1, 354 1. 3G
copy3 0

copy4 0

directories 8 76. 3k

Sl eepi ng unti |

Fri Jun 04 14:37:30 1999

Field Descriptions

Field

Description

sanfsl nounted

at
regul ar files
offline files

archdone files

copyl
copy2
copy3
copy4
directories

sl eepi ng until

Mount point

Number of regular files and size
Number of offlinefiles and size

Number of archdone files and size

Indicates archiver has completed processing and can perform no
further processing for archdone files. However, note that archdone
files have not been archived.

Number of files and total size for archive copy #1
Number of files and total size for archive copy #2
Number of files and total size for archive copy #3
Number of files and total size for archive copy #4
Number of directories and total size

Indicates when archiver runs again
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(c) - Configuration

Display

The configuration display shows the connectivity of your ASM configuration.

To view the ASM configuration display, press the ¢ key.
Sample Display

Devi ce configuration:
L Fri
Li cense:

Jun 04 14: 36: 27
Li cense never expires.

samu 3.3.1-

Devi ce configuration: sanmu 3.3.1-L Fri Jun 04
Li cense: License never 14: 36: 27
expires.

ty eq state devi ce_nane fs famly_set
ns 1 on sanfsl 1 sanfsl
md 2 on / dev/ dsk/ cOt 0d0s0O 1 sanfsl
nd 3 on / dev/ dsk/ cOt 0dOs1 1 sanfsl
md 4 on / dev/ dsk/ cOt 0d0s6 1 sanfsl
nd 5 on / dev/ dsk/ cOt 2d0s0 1 sanfsl
md 6 on / dev/ dsk/ cOt 2d0s1 1 sanfsl
nd 7 on / dev/ dsk/ cOt 2d0s6 1 sanfsl
sk 50 on letcl/fs/sanfs/stk50 50 sk50

sg 51 on /dev/rmt/1cbn 50 sk50

sg 52 on [ dev/rmnt/2cbn 50 sk50

sk 60 on letcl/fs/sanfs/stk60 60 stkdlt
It 61 on /dev/rmnt/0Ocbn 60 stkdlt
tp 62 off /dev/rnt/3cbn 60 stkdlt
hy 63 on hi stori an 63
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Field Descriptions

Description

Field
ty
€q
state

devi ce_nane
fs

fam ly_set

Devicetype.

Equipment ordinal of the device (unique number defined in the
master configuration file).

Current operating state of the device. Valid device states are:
State Description

on Thedeviceis available for access.

r o The deviceis available for read-only access.

of f Thedeviceisnot available for access.

down Thedeviceis available only for maintenance access.

i dl e The deviceis not available for new connections.
Operations in progress continue until completion.

Path to the device (for type ms, file system name).

File system equipment ordinal.

Name of the storage family set or library to which the device
belongs. Storage family set isfor magnetic disks only.

() - License Display  Thelicense display shows the licenses and expiration dates for each LSC
product. To view the ASM configuration display, pressthe | key.

Sample Display

The following figure shows a sample display of license information for an
ASM storage system. Thelicenseinformation isderived from thelicense keys
in/ etc/fs/sanfs/LlI CENSE. 3. 3. Thefollowing informationis
displayed for the system:

e Expiration information

* HostID

e LSC products and features enabled

e Equipment/media combinations
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Li cense I nformation sanu
Li cense: License never expires.

hostid = 8073adf 9
Li cense never expires

Robot type STK ACSLS Library is present
and |icensed

20 It slots present and |licensed

O tp slots not |icensed

Robot type STK ACSLS Library is not
i censed

Fri Jun 04
14: 34: 35
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(m) - Mass-Storage  The mass-storage status display shows the status of mass-storage file systems
Status Display  and their member drives. To view the mass-storage status display, pressthem

key.
Sample Display

The following figure shows a sample display of the status for two file systems
drivesthat make up two sets.. Member drives are indented 1 space and appear
directly below the file system to which they belong.

Mass storage status samu 3.3.1 Fri June 04
-L 14: 34: 25

Li cense: License never expires.

ty eq status use ord capacity free ncntg part hi gh | ow
state
s 1 m----- 70% on 965. 688M  288. 906M 8 8 80%  70%
--r
m 2 aeeee-- 87% on 0 32. 141M 4.062M
o R D 88% on 1 32. 141M 3.828M
m 4 --ee--- 67% on 2  418.562M  136.453M
m 5  aeee--- 87% on 3 32. 141M 4.062M
m 6 @ ------- 88% on 4 32.141M 3.953M
m 7 ---e--- 67% on 5  418.562M  136.547M
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(n) - Staging Display

Field Descriptions

Field Description

ty Device type.

eq Equipment ordinal of the mass-storage device.

st at us Device status. For a description of status codes, see Status Codes in
this chapter.

use Percentage of disk space in use.

state Current operating state of the mass-storage device.

ord Ordinal number of the disk device within the storage family set.

capacity Number of 1024 byte blocks of usable space on the disk.

free Number of 1024 byte blocks of disk space available.

ncnt g Maxcontig (maximum number of contiguous blocks) parameter.

hi gh High disk usage threshold percentage.

| ow Low disk usage threshold percentage.

The staging status display shows the status for removable media I/O activity.

To view the staging status display, press the n key. To view the I/O status for
al removable mediadevices, enter :n. To view the statusfor aspecific device,
enter :n nedi a, where nedi aisthemediatype. Pressctrl - k tolist the
file pathname on the second line of each entry.

Sample Display

Thefollowing figure shows asample display of the staging status for two types
of media, xt and It.

Renovabl e nedia |/O activity: all samu  3.3.1-L Fri Jun 14:37: 0
Li cense: License never expires. count : 04 1
4
ty eq pid file_size staged_in fseq ino position of f set
sg 51 26999 1.375M 0 1 64 0x12181  0xb8180 -p
0
sg 52 0 0 0 0 0 0 0
It 61 0 0 0 0 0 0 0
tp 62 0 0 0 0 0 0 0
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Field Descriptions

Field Description
ty Device type.
eq Equipment ordinal of the drive.
file_size Size of thefile in bytes.
staged_in Number of bytes of the archive file that have already been staged to
disk.
i no Inode number
position The position (in decimal) of the archive file on the specific medium.
of f set Offset of the archive file on the specific medium.

(o) - Optical Disk  The optical disk status display shows the status of all optical disk drives
Status Display  configured on the ASM. To view the optical disk status display, presstheo

key.
Sample Display
Optical drive status: samu Fri Feb 11:20:3
9 3
ty eq status act use state vsn
no 35 --l--- 1 29% r eady oper 2
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Field Descriptions

Field

Description

ty
€q

st at us

act
use

state

vsn

Devicetype.
Equipment ordinal of the optical disk.

Device status. For adescription of status codes, see Status Codesin this
chapter.

Activity count.
Percentage of cartridge space used.

Current operating state of the optical disk. Valid device states are:

State Description

ready Thedeviceison and the disk loaded in the transport is
available for access.

not rdy Thedeviceison but no disk is present in the transport.

i dl e Thedeviceis not available for new connections. Operationsin
progress continue until completion.

of f Thedeviceisnot available for access.
down Thedeviceis available only for maintenance access.

Volume serial name assigned to the optical disk, or nol abel if the
volumeis not labeled.
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(p) - Removable  The removable media mount requests display lists information on pending
Media Mount  mount requests for removable media. You can select either a specific type of

Requests Display = medium, such as DLT tape, or afamily of media such astape. The priority
display liststhe priority in the preview gqueue rather than the user, and sortsthe

entries by priority.

To view mount regquests for the currently selected removable media, press the

p key.

To view mount requests for all removable media, enter :p all.

Toview mount requestsfor aspecifictypeof medium, enter :p dt, wheredt

is the type of medium.

To select either the manual/robot display or the priority display, press the

control-k key.
Sample Displays

Renmovabl e nmedi a nount requests: all both Fri

Feb 9 11: 21:

sanmu 42
count: 1
sl ot type pid user rb flags wai t count vsn
0 It 473 r oot 40 V- f - - 0: 00 TAPEO
Renovabl e nedi a | oad requests all prioritymu 3.3.1-w25 Mon Apr 26
Li cense: License never expires. 21:44:27
count: 3
sl ot type pid priority rb flags wai t count vsn
0 i7 0 3007 70 ---f--- 0: 00 TAPES
2 i 7 0 0 70 --f-- 0: 00 TAPE1
99 i7 1383 - 49607 70 W -f-- 0: 06 TAPE14
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Field Descriptions

Field Description

sl ot Slot number in the preview table.

type Device-type code assigned to the removable media.

pi d UNIX processidentifier. A processidentifier of 1 indicates NFS
access.

user Name assigned to the user requesting the mount.

priority Priority of the request.

rb Equipment ordinal of the robot in which the requested V SN resides.

flags Flags for the device:
W----- write access requested
-b----- entry is busy

- -G - - - clear VSN requested
- - - f - - - file system requested
----- S- flipside already mounted

—————— S stage request flag
wai t The elapsed time since the mount request was received.
count The number of requests for this VSN if a stage.
vsn Volume serial name of the volume.

() - Removable  The removable media status display allows you to monitor the activity on

Media Status Display  removable medium devices such astape drives. You can monitor either a

specific type of device, such as video tape, or afamily of devices such as all

tape devices. To view the status for the currently selected removable media

devices, pressther key. To view the status for all removable media devices,
enter :r all. To view the status for a specific device, enter :r dt, where dt

isthe device.
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Sample Display

Renovabl e nedi a status: all samu 3.3.1-L Fri Jun 04
14: 37: 47

Li cense: License never expires.

ty eq status act use state vsn
sg 51 --l----0Pr 3 47% r eady 004977
Position with FSR 395
sg 52 e p 0 0% not r dy
enpty
It 61 0 - p 0 0% not r dy
enpty
tp 62 0 - 0 0% of f
enpty
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Field Descriptions

Field Description
ty Device type.
eq Equipment ordinal of the drive.
st at us Device status. For a description of status codes, see Status Codes in this chapter.
act Activity count.
use Percentage of cartridge space used (optical disk only).
state Current operating state of the removable media. Valid device states are:
State Description
ready Thedeviceison and the disk or tape loaded in the transport is available
for access.
not rdy Thedeviceison but no disk or tape is present in the transport.
i dl e Thedeviceis not available for new connections.
Operations in progress continue until completion.
of f Thedeviceisnot available for access.
down Thedeviceis available only for maintenance access.
vsn Volume serial hame assigned to the volume, or nolabel if the volumeis not

labeled. Thisfield is blank when no volume is present in the transport, or the
deviceis off.
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(s) - Device Status
Summary Display

The device status summary display showsthe status for all devices configured
inthe ASM. To view the device status summary display, press the s key.

Sample Display

Devi ce samu 3.3.1-L Fri Jun 04 14:38:05
stat us

Li cense: License never expires

ty eq state devi ce_nane fs status pos
ns 1 on sanfsl 1 M-------
nd 2 on / dev/ dsk/c0t0d0sO 1 ---------
nd 3 on / dev/ dsk/c0Ot0d0Os1 1 ---------
nd 4 on / dev/ dsk/cOt 0d0s6 1 ---------
nd 5 on / dev/ dsk/c0t2d0sO0 1 ---------
nd 6 on / dev/ dsk/cOt2d0s1 1 ---------
nd 7 on / dev/ dsk/ cOt2d0s6 1 ---------
sk 50 on bétc/fs/sanfs/stk 50 m------

st k_rount (24) 0x201, vol ser 004972
sg 51 on [ dev/rnt/1lcbn 6Or--1----

St aged 0x38800 of 0x703dl inode 272
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(t) - Tape Status
Display

Field Descriptions

Field

ty Devicetype.

eq Equipment ordinal of the device.

state Current operating state of the device.

devi ce_nam | Pathtothedevice (for type ms, file system name).

e

fs Equipment ordinal of the family set to which the device belongs.

st at us Device status. For a description of status codes, see Satus Codes in
this chapter.

pos Device position.

The tape status display shows the status of all tape drives configured in the

ASM. To view the tape status display, pressthet key.

Sample Display

Tape drive status

samu 3.3.1-L Fri

Jun 04 14:38: 15

Li cense

ty

sg

sg

tp

€q
51

52

61

62

Li cense never expires

st at us act

--l----0-r1 2

St aged 0x6d200 of 0x124133 i node 296

S----Ro-r 1
Process | abel s: Rewi ndi ng

_________ p 0

State

r eady

r eady

not r dy

of f

vsn

004977

nol abel
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Field Descriptions

Field Description

ty Devicetype.

eq Equipment ordinal of the tape device.

st at us Device status. For a description of status codes, see Status Codes in
this chapter.

act Activity count.

use Percentage of the volume that has been used.

state Current operating state of the tape device. Valid device states are:

State Description

ready Thedeviceison and the tapeloaded in the
transport is available for access.

not rdy Thedeviceison but no tapeis present in the transport.

i dl e Thedeviceis not available for new connections.
Operationsin progress continue until completion.

of f Thedeviceisnot available for access.
down Thedeviceis available only for maintenance access.

vsn Volume serial name assigned to the tape, or nol abel if thetapeis
not labeled.

(u) — Display All Files  The samuti” display lists all files in the staging queue. To select this display,
in Staging Queue  type “u”. Press the control-k key to list the file pathname on the second line
of each entry.

Following is a screen snap of tearmu "u" display.
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Sample Display

St age queue for nedia type: samu 3.3.1-L Fri Dec 11 16:46:58

al |

License will expire Wed Feb 3 10:10: 13 files queued: 7

1999
slot ty eq pid file_si fseq i no position of f set
ze
11t 23 26754 287. 241 240 0x0000358d 0x00005cef
k
/samt/ testdir0/filenl
2 1t 23 27333 617.513 241 0x0000358d 0x00005f 31
k
/samd/testdir0/fil enk
31t 23 27333 137. 458 242 0x0000358d 0x00006407
k
/samd/testdir0/filenj
4 |t 23 27333 1. 405M 243 0x0000358d 0x0000651c
/samd/testdir0/fileni
51t 23 27333 1.613M 244 0x0000358d 0x0000705b
/samd/testdir0/fil enh
6 It 23 27333 1. 558M 245 0x0000358d 0x00007d45
/samd/testdir0/fil eng
7 1t 23 27333 231. 942 246 0x0000358d 0x000089bf
k
/samd/testdir0/fil enf
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Field Descriptions

Field Description
ty Device type.
eq Equipment ordinal of the tape device.
pi d UNIX processidentifier. A processidentifier of 1 indicates NFS
access.
file_size Size of filein bytes.
fseq File system equipment number.
i no inode number
position The position (in decimal) of the archive file on the specific medium.
of f set Offset of the archive file on the specific medium.

(v) - Robot VSN Therobot VSN catalog display shows the location and VSN of all disksor

Catalog Display  tapes currently cataloged in the robot. To view the library VSN catalog
display, pressthe v key. When the operator utility prompts for a robot name,
enter either the device nameor an equipment ordinal. A null entry displaysthe
last library shown. For alist of all device namesand equipment ordinals, view
the configuration display by pressing the c key.

The control-k key combination changes the sorting key for this display.
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Sample Display

Robot VSN catal og by sl ot . eq: 50sanmu 3.3.1-L Fri Jun 04 14:39:01
Li cense: License never expires. count 100
sl ot access tine count use flags ty vsn

0

2 1999/ 06/ 04 14:38 59 37% -il---b----- sg 004972

3 1999/06/04 14:10 63 47% -il---b----- sg 004977

4 1969/ 12/31 18:00 O 0% -il-0-b----- sg 004973

5 1999/ 05/ 27 06:59 18 100% -il-o0-b----- sg 004974

6 1999/05/27 06:52 1 0% -ilEo-b----- sg 004975 MEDI A

ERRCR

7 1999/05/27 13:41 35 31% -il-o0-b----- sg 004978

8

99
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Field Descriptions

Field Description
Robot VSN Name of the specified robot and time the display refreshed.
catalog:
count Number of dotsin library.

sl ot

access tine
count

use

flags

ty

vsn

Slot number within the specified library.
Time the optical disk was last accessed.

Number of accesses to this volume since the last audit operation.

Percentage of space used for the volume.

Flags for the device:
Armmm oo oo Slot needs audit.
N Slotin use.

e Bad media.

Y o [ Slot occupied.

..... G- - - - - - Volumeis acleaning tape.
_____ p- - - - - - Priority VSN.

...... b- - - - - Bar code detected.
....... W - - - Write protect.
________ R- - - Read only.

Devicetype.

Volume serial name of the volume.
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Chapter 12. Application Programmer Interface (API)

Introduction

The ASM application programmer interface (API) provides a means for
operationson an ASM fileto be requested from within an application program
and, optionaly, from another machine in the network.

When arequest ismade, the process or program making the request isthe client
process or program, running on the client machine. The requests are received
and processed by the server, running on the server, or host, machine. For the
ASM API, the server machine is always the machine where ASM is running.

In the simplest case, the client and server machines are the same, and no
network communication is hecessary. In other cases, the application
programmer will want to allow for the client program to run on a machine
where ASM is not running; in this case, networked library calls must be used.

Two AP librariesare available with ASM: | i bsam and | i bsanr pc.
Thelibrary calsinl i bsam do not perform network communication; they
make local requests only. In this case, each library call makes a system call,
and the “server” is the local operating system.

The library calls il i bsanr pc use Remote Procedure Calls (RPC) to
communicate with a special server process. Because of the RPC mechanism,
the client and server can exist on the same machine or on different machines in
the network. The server process always runs on the machine where ASM is
running.

Bothl i bsam andl i bsanr pc are released in shared objgctso) and
archive( . a) format for Solaris platformsl i bsam so andl i bsam a
arein/ opt/LSCsanfs/lib. libsanrpc.so and |ibsanrpc.a
are installed in/ opt / LSCsanf s/ client/1ib, withsymbolic links to
themin / opt/LSCsanfs/|i b.



Library Calls

These arethe AP library calls. Notethat sam opencat ,
sam get cat al og, and sam cl osecat arenot available using RPC:

Library Call Description
saminitrpc Initializes the RPC connection (I i bsanr pc onl y).
sam cl oser pc Closes down the RPC connection (I i bsant pc only).
sam ar chi ve Sets archive attributes on an ASM file.
sam rel ease Releases and sets rel ease attributes on an ASM file.
sam st age Stages and sets stage attributes on an ASM file.
sam st at Gets the status of an ASM file; follows symboalic links.
sam | st at Gets the status of an ASM file; does not follow symbolic links.

sam cancel st age | Cancelsapending or in-progress stage on an ASM file.

sam opencat Opens the catalog for a medialibrary.

sam get cat al og Obtains arange of catalog entries from the catalog for a media
library.

sam cl osecat Closes the catdog for amedialibrary.

For more detail s about each of thelibrary calls, see the corresponding manual
page. Library callscontainedin| i bsam arefound in section 3 of online
manual pages. Library callscontainedin! i bsanr pc arefound in section
3x of online manual pages. For example, to view the manual page for the
I'i bsant pc library cal sam st at onl i ne, perform the following
command:

man -s3x sam st at
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Using libsamrpc

Thesourcecodeforl i bsanr pc isincludedinthereleasefor customerswho
wish to write and run application programs on platforms that do not run
Solaris; in this case, the library will have to be ported to the client machine.
The source codeislocatedin/ opt / LSCsanf s/ client/src, with
example application programsin opt / LSCsanf s/ cl i ent / exanpl es.

Specifyingthe Acdltosam.i nitrpc isrequired before any other RPC client API calls
Server Machine  can be executed successfully. Only onesam i ni tr pc cal isrequired,
followed by any number of other client API calls (other than
sam cl oserpc).

sam_ i ni t r pc takesone argument; apointer to a character string, which
specifies the name of the server machine. If thispointer isNULL,

sam_ i ni t r pc then checksfor an environment variable named SAMHOST. |f
this environment variable is set, that name is used for the server machine. If
thereisno SAMHOST environment variable, the default server namesanmhost
isused.

In summary, the name of the server machine can be specified in any of three
ways, which are checked by sam i ni t r pc in the following order:

e argumenttsam. nitrpc
e environment variablSAMHOST

« default server namsanhost

RPC Server Process  The RPC API server process receives and processes the requests from the
client. This server procedset c/ f s/ sanf s/ rpc. sam mustbe run on
the same machine as ASMpc. sam must be running for client requests to
execute successfully.

r pc. samis started automatically lyant i ni t if the appropriate entry is
made indef aul t s. conf . (See the sub-section “Configuring the API".) It
can also be started manually; it should be run as superysersamtakes no
arguments.

r pc. samservices the requests it receives by making the appropriate system
call on the ASM machine and then returning the output or result to the client.
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Configuring the API

Step 1: Configure

the API Server

Step 2: Configure

the API Client
Machines

Thefollowing steps describe setting up the API server and clients. These steps
assume that ASM is properly configured and running.

For the server portion of the API to run successfully, the RPC program name
and number pair must be known on the server machine, and must be the same
as the pair used on the API client machines.

Make an entry for the RPC program name and number. The RPC program
number isanumber chosen by you. The RPC programnameissanfs. The
name and number pair must be the same on the server and all clients. The

[ etc/nsswi tch. conf filedetermineswhereyou should specify the RPC
program name and number pair (seensswi t ch. conf (4)).

In/ etc/rpc (orthe NIS database), add the following line:

sanfs 150005

In / etc/services (ortheNISdatabase), add the following line:

sanfs 5012/tcp # SAM FS AP

The API server will be started automaticaly by samrinit if the
following entry is made in the defaults.conf file Note
that changestothe def aul ts. conf file do not take effect until the next
timesam i ni t isinitiaized.

sanrpc = on

r pc. samwill not be automatically started if no entry for it appearsin the
def aul t s. conf file, or if the following entry appearsin the file:

sanrpc = off

Seedef aul ts. conf (4) for moreinformation about the
defaul ts. conf file

Two configuration components must be present on the client machine for the
RPC communication to be successful: the name of the server machine, and the
RPC program name and number pair.

Make an entry for the RPC program name and number on all client machines,
asyou did on the APl server machine above. Again, the RPC program name
must besanf s. The RPC program number is anumber chosen by you, but
it must be the same on the server and client machines.

In/ etc/rpc (orthe NIS database), add the following line:

sanfs 150005
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Thehostname of the server machine must be known on the client machine. For
default cases, the hostname samhost must belisted as an alias for the ASM
server machine. Seesam i ni tr pc(3X) for moreinformation.
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Chapter 13. How to Update Tape Drives, Libraries, and
Servers

Introduction

This chapter describes how to upgrade the hardware on your existing ASM
storage server. The following topics are presented:

Preparing for an upgrade

How to add slots in a library

How to upgrade or replace a media library
How to upgrade DLT tape drives

How to add disk cache to an ASM file system
How to replace disks in an ASM file system

How to upgrade a server

Preparing for Hardware Upgrades

Whether adding a new tape drive, adding a library, or installing a different
drive into an existing media library, it is best to begin planning before the zero
hour occurs. This section is intended to prepare you for the hardware upgrade
of your ASM storage server.

The following are recommended actions prior to the upgrade:

Determine if the hardware addition or change requires a new ASM license.

Read the hardware manufacturer’s installation instructions carefully.
Also, you should read the section on adding hardware in the Solaris
System Administration Guide.

The system should be quiet with no users logged in.



< Ensure that all of the files that need to be archived have an archive copy.
Enter the following for each ASM file system to see which files do not
have an archive copy. (In this exampglsani is the mount point.)
# sfind /saml \!-archived \!-enpty -type f -print

e The archiver must be in a wait mode (not running). You can idle the
archiver by inserting a “wait” command into the
/ etcl/fs/sanfs/archiver. cnd file (see “Archiver Operations”).

e The control structure information for all ASM file systems should be
backed up prior to upgrading. See Chapter 9, “Dumping and Restoring
ASM Control Structures”.

e Check the equipment ordinals between your old and new master
configuration files (see thecf ( 4) manual page). If you did not define
an entry for théni st ori an(7), ASM creates one by adding 1 to the
highest equipment ordinal defined in the old mcf. Adding an equipment
entry in the new mcf that has a conflicting ordinal with the old historian
ordinal can produce undesirable configuration results.

How To Add Slots in a Library

The number of media slots managed by ASM is controlled by the license key
supplied by StorageTek. To increase the number of ASM slots, follow these
steps:

1. Obtain a new set of license keys through your StorageTek customer service
engineer (CSE), or, if a CSE is not assigned to your account, through LSC,
Inc. (See Chapter 2, “ASM Installation and Configuration” for details on
obtaining a license.)

2. Replace the existing license keys with the new license keys. License keys
start in column onéet ¢/ f s/ sanf s/ LI CENSE. 3. 3. No other
keywords, host ids, etc. may appear. The license becomes effective the
next timesam i ni t is started.

3. Unload the library catalog using thenl oad command irsarmu( 1M .
This moves the robot's catalog entries into the historian catalog and
preserves the catalog information for each piece of media. Catalog
information can include the number of times it has been mounted,
available space, etc. To move the catalog entries to the historian catalog,
enter the following fronsanu:

:unl oad eq

whereegq is the equipment ordinal as defined in thd file. In
samu( 1M , the robot’s V" display empties and the historians'tisplay
fills up with the VSNs that used to be in the robot.
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4. Bring down the ASM system. (See “How to Stop ASM” in Chapter 3,
“ASM Basic Operations”.) Power down the server and library per the
manufacturer’s suggested procedure.

5. Have the library hardware engineer add slots to the library. Power on the
system using your normal startup procedure.

6. Start ASM. (See “How to Start ASM” in Chapter 3, “ASM Basic
Operations”.) The new license information appears irs #reu “I”
display.

How To Upgrade or Replace a Media Library

Prior to disconnecting and installing a different tape or magneto-optical library,
prepare for the upgrade as described in the “Preparing for Hardware Upgrades”
section.

To replace or upgrade a media library, follow these steps.

1. Unload the library catalog using thenl oad command irsanmu( 1M .
This moves the robot's catalog entries into the historian catalog and
preserve the catalog information for each piece of media. Catalog
information can include the number of times it has been mounted,
available space, etc. To move the catalog entries to the historian catalog,
enter the following fronsanu:

:unl oad eq

whereeq is the equipment ordinal as defined in thd file. In
samu( 1M , the robot's V" display empties and the historiarvs' tisplay
fills up with the VSNs that used to be in the robot.

2. Update thé et c/ f s/ sanfs/inquiry. conf file, if needed. The
new library should be identified in this file by the vendor, the library
model, and by an ASM internal name. For example, the released
i nqui ry. conf file has a line:

"HP", "C1710T", "hpoplib" # HP optical library

This line indicates that if ASM detects a SCSI device made by vendor
"HP" of model "C1710T", ASM drives it as an "hpoplib". The first two
fields (vendor/product) are returned from the hardware devices; the last
field "hpoplib" is a name ASM uses internally to determine how to
communicate with the device. If thequi ry. conf file needs to be
changed, the change does not become effectivesartili ni t is re-
started.

3. Save the currenitet ¢/ vf st ab as/ et ¢/ vf st ab. cur. Edit the
/ et c/ vf st ab file changing any ASM mounts from "delay" to "no".
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Savethe/ et c/ fs/ sanfs/archiver.cndas
archi ver.cnd. cur. Editthe/ etc/fs/sanfs/archiver.cnd
file adding a “wait” command as the first line.

Power down the server and peripherals using the manufacturer’s suggested
procedure. Disconnect the media library.

Attach the connecting cable to the new library and power on the
peripherals and server using the suggested power on sequence.

Ensure that the server identifies the new robot. Epteslie- scsi -

al | ”. The new robot and its drives must be displayed prior to proceeding.
If these devices are not identified, the robot and its drives probably have a
connection problem.

Following thepr obe- scsi - al | , enter the following command to boot
with the new configuration:

> boot -rv

If the target numbers of the drives or robot change, or the ordering or
number of the drives in the robot changes, make sure you modify the
/ etc/fs/sanfs/ncf toreflect the new configuration. This is similar
to an initial installation described in Chapter 2, “ASM Installation and
Configuration”.

If adding new equipment, you may need to create/ndsw/ sanst
entries. Enter the following:

# sandev
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9. After the appropriate ncf changes and /dev/samst entries are complete,
initialize ASM by either mounting an ASM file system or starting the
sam i nit processat the command line. When ASM initializes, it
notices that the number of slotsin the library has changed. The system
runs a full audit on the media library to update the library’s catalog. A full
audit must be completed before archiving is resumed.

If the audit completes without problems, you can replaatec/ vf st ab
and/ et c/ f s/ sanf s/ ar chi ver . cnd with the pre-upgrade versions.
(Use the savetet ¢/ vf st ab. cur and

[ etc/fs/sanfs/archiver. cur files, respectively.) Then reboot
the system to ensure that no errors exist in the configuration.

If there are problems in the audit, the most likely reason is that the ordering
of the drives in the robot does not match the ordering in the

[ etc/fs/sanfs/ncf file. Remember, drives have two attributes:

SCSI target id, and position in the robot. The robot calls the drives by
position number. When ASM wants to mount a medium in a drive, it must
send the command to the robot to "mount medium from slot 123 into drive
3", for example.

Drive 3 might be SCSI target 6 based on the thirdentry. ASM knows

it is drive 3 because it's the third drive entry initbe file. The robot

knows that it is drive 3 because of the physical location it occupies in the
robot.

Once the robot has been requested to mount the medium into the drive,
ASM starts using the SCSI bus to see if the drive goes ready. Here, ASM
uses the SCSI target id as defined in/tdev/ sanst / scsi -t ar get

entry in thencf file. Therefore, it is important that the entry match the
drive that was just loaded with the medium.

There is not a good way to determine this information. Most of the time,
the manufacturer ships the robot set up with ascending SCSI ids on the
drives, but there is no guarantee of this. Perhaps the best way to determine
this is to use theamu( 1M : nt sl ot command to mount a medium,

and then watch theanu s display to see which drive comes ready versus
which drive has the "mounting” message.
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How To Upgrade DLT Tape Drives

To take advantage of the higher density and faster tape technology, it is often
desirable to upgrade DLT tape drivesin alibrary or a stand-al one tape drive,
such asmoving from DLT 4000 drivesto DLT 7000 drives. With ASM thisis
amatter of adding the new drive, rebooting the new configuration, and
updating the nrcf (4) file as necessary, prior to starting ASM.

Thefollowing restrictions and general information should be noted prior to
upgrading drives:

ASM does not handle mixed DLT tape drives within the same SCSI-
attached robot. For example, ASM cannot differentiate between a DLT
4000 tape drive and a DLT 7000 tape drive in the same robot. Therefore,
you should plan on replacing all of the DLT drives with the new drives at
the same time.

The lower density tapes can co-exist with higher density tapes and tape
drives. You can continue to read and write to the lower capacity tapes
using a higher density drive.

To take full advantage of the higher density DLT tapes, you may wish to
recycle existing files and migrate them to a the higher density tape. You
can accomplish this by marking all of the lower density tapes as read-only,
then marking these tapes to be recycled. See Chapter 8, “The Recycler”,
for information on recycling tapes.

As tapes are labeled the density of the tape is acknowledged and recorded
in the robot catalog.

To upgrade tape drives, follow these steps:

1.
2.

As a precaution, rupanf sdunp( 1M on the ASM file systems.

Update thé ker nel / dr v/ st . conf file to identify the new drives.

The tape drives are identified in this file by the vendor, the tape model, and
by a ASM internal name. For example, the releasecconf file has a

line:

"QUANTUM DLT7000", "DLT 7000 tape drive", "dIt7-tape”

An example file is provided in

[ opt/ LSCsanf s/ exanpl es/ st. conf _changes. You can read

the entire file in td ker nel / drv/ st . conf or merge the necessary
changes. See Chapter 2, “ASM Installation and Configuration” for more
information on updatingt . conf .

Power down the server and peripherals using the manufacturer’s suggested
procedure. Replace the tape drives with the new drives.

Power on the peripherals and server using the suggested power on
sequence.
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5. Ensure that the server identifies the new drives. Emteobe- scsi -
al | ”. The robot and the new drives must be displayed prior to
proceeding. If these devices are not displayed a connection problem
probably exists and needs to be corrected.

Following the successfup't obe- scsi - al | ” command, enter the
following command to boot with the new configuration:

> boot -rv

6. If the target numbers of the drives or robot change, or if the ordering or
number of the drives in the robot changes, modify the
[ etc/fs/sanfs/ncf file to reflect the new configuration. This is
similar to an initial installation as described in Chapter 2, “ASM
Installation and Configuration”.

New/ dev/ sanst entries may need to be created for the new equipment.
To create these entries, enter the following command:

# sandev

7. Start ASM using your normal startup procedure and mount the ASM file
systems. At this time, you can continue to use the existing ASM tapes.

How To Add Disk Cache to an ASM File System

At some point, you may want to add disk partitions or disk drives in order to
increase the disk cache for an ASM file system. This is accomplished by
updating thercf file and usingsangr owf s( 1M as described in this

section. There is no need to re-make or restore the file system. Note that when
adding a disk or partitions, the equipment ordinal of the historian is updated.
(The equipment ordinal of the historian is automatically generated by ASM
unless you specifically call it out. See thiest ori an(7) manual page for

more information.

To add disk partitions or drives to an existing ASM file system, follow these
steps:

1. Unmount all ASM file systems.
2. Stopthesaminit process.

3. Editthe/ et ¢/ fs/sanf s/ ncf file. Add the new partitionafter the
existing partitions for the file system to which you want to add disk cache.
Save the changes and quit the editor.

If the equipment identifier nameiret c/ f s/ sanf s/ ncf has changed,
the file systems can no longer be mounted. Instead, the following message
is logged i var / adnf nessages:

Warning: ASM superblock equipment identifierdess on eq €g> does
not match «d> in mcf
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4. Runsangrowf s(1M onthefile system (named sanf s1 inthis
example) that is growing:

# samgrowfs sanfsli

5. Start ASM and mount the file systems.

How To Replace Disks in an ASM File System

If an upgrade or replacement of disks or partitions for a cache with different
disk partitions or an entire disk, such asadisk array, the ASM file system
structures need to be backed up and recreated.

To replace disk partitions and recreate the ASM file system, follow these steps:

1. Create acontrol structure dump of each ASM file system to be upgraded,
using a unique dump file name for each file system. See Chapter 9,
“Dumping and Restoring ASM Control Structures”. In this example,
dunp_fil e isthe newly created dump structure.

# sanfsdunp -T -f dunp _file sanfs-nount-point

If any file warnings are issued, these files need to be backed up before
unmounting the file systems.

2. Unmount all ASM file systems.
3. Stop thesanti nit process.

4. Editthe et c/ f s/ sanf s/ ncf file toinclude the new disk or partitions.
Save the changes and quit the editor.

If the equipment identifier nameiret c/ f s/ sanf s/ ntf has changed,
the file systems can no longer be mounted. Instead, the following message
is logged i var / adnf nessages.

Warning: ASM superblock equipment identifierdess on eq €g> does
not match «d> in mcf

5. Make a new file system. Rgmmmkf s( 1M on the file system being
created (namedanf s1 in this example):

# sammkfs sanfsil
6. Start ASM and mount the file systems.

7. Restore each ASM directory using the control structure dump file created
in Step 1.

# sanfsrestore -T -f dunp_file
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How To Upgrade a Server

When it comestimeto upgrade the server being used for ASM, you should take
the following in to account:

It is wise to move to the new server while the existing server is in
operation. This allows time to install, configure, and test the new hardware
platform with your applications.

Moving to a new server is roughly equivalent to installing ASM for the
first time: reinstall the ASM software; update the ASM configuration files
(specifically thentf, / kernel /drv/st. conf, and

/ etc/fs/sanfs/inquiry.conf;copy your existing

ar chi ver. cnd anddef aul t s. conf files to the new system;
configure system logging; etc. Use the instructions in Chapter 2, “ASM
Installation and Configuration” as a guide to re-installing ASM.

The license key needs to be updated. License keys are tied to the CPU
hostid. Replacing the CPU requires a new license.

Before powering down the old server, ssarf sdunp( 1M and

complete a control structure dump on each ASM file system. This dump
file is used to recreate the file system on the new server. See Chapter 9,
“Dumping and Restoring ASM Control Structures” for explicit
instructions.
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Chapter 14. Advanced Topics

Introduction

This chapter discusses advanced topics beyond the scope of basic system
administration and usage. The following topics are presented.

» Device Logging

e Large file sizes

e Creating files using theequest command
* Volume overflow

e Retrieving a file on another UNIX system
» Performance related topics

e Prioritize Preview Requests

Device Logging

The device logging facility provides device-specific error information used to
analyze certain types of device problems. It can help to determine a failing
sequence of events for a library, tape drive, or optical drive. Note that the
device logging facility does not collect soft media errors (e.g., recoverable
reads).

Device logging messages are written to individual log files. There is a log file
for each library device, each tape and optical drive device, and one for the
historian. The log files are located/imar / adni devl og. The name of

each individual log file is the same name as the equipment ordinal. For
example, an ASM system with a single HP optical library with two optical
drives would look like this:



MCEF File

/dev/samst/c1t5u0 40 hp hpd0 - etc/fs/'samfs/hpd0_cat
/dev/samst/c1t4u0 41 mo hpd0 -
/dev/samst/c1t6u0 42 mo hpd0 -

In/var/ adnt devl og:

4-jafs: pwd

Ivarladm/deviog

5-jafs:
40

6-jafs:

Enabling the Device
Log

41 42 43

(Note that device 43 is the historian.)

There are two ways to enable the device log:
« Enterthesanset command $anset devl og eq event”.

* Inthedef aul ts. conf file located in
et c/fs/sanfs/defaults.conf,enterdevliog eq all. eq is
the equipment number of the device frommied , and event is one or
more event types from the following list.

al | none def aul t
det ai | err | abel
nmsg nmg retry
st age syserr tinme
nodul e event date

See thesanset (1M manual page for more information.

When ASM starts up, it automatically sets the event type for each available
device to lef aul t . You can use theanset command to determine the
present settings for each device log.
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When to Use the
Device Log

Logging Events

The device log can easily generate many log messages, especially when all
logging options for all devices are turned on and thereis agreat deal of device
activity. Initialy, the device log settings are set to default logging (see the
following command):

err, retry, syserr

If you suspect there is a problem with one of the devices used by ASM, it is
appropriate to enable additional logging events for that device. Also, itis
appropriateto enable devicelogging if you are advised to do so by your service
provider. In these situations, set the eventdet“ai | . In extreme cases,
you may be advised by your service provider to set the eveat td' for a
device. This adds additional log information. However, in general, it is
probably not useful or practical to run the system with excess logging.

The device log information is also automatically collected wihaino. sh is
invoked. This allows the ASM service to review any possible device error
information as part of problem analysis activity.

The device logging events are listed in $zarset (1M manual page. You
can select the following events:

al | none def aul t
det ai | err | abel
nsg mg retry
st age syserr time
nodul e event dat e

Note that the device log messages are only available in English text.

Large File Sizes

With Solaris 2.5, ASM accepts very large files up$6-2 bytes (3* -1

Gbytes). When a file surpasses 4 Gbytes (4294918144 bytes to be precise),
ASM begins processing the file using direct I/O. This large file size is possible
with 64-bit addressing.

Warning: ASM data is written to archive using standard tar format. For
disaster recovery purposes we provideghat ar command for restoring
data on any UNIX system. Note, however, tiatit ar does not work with
files larger than 8 Gbytes.
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How To Configure
ASM for Large File

Sizes

Once the 4 Ghyte threshold is reached, it is important to read and write on
buffer boundaries of 512 bytes and buffer sizes of 512 byte multiples, asthisis
thesizeof adisk sector. Thisdramatically improves performancefor readsand
writes. It isstrongly recommended that the I/O request size used isaslarge as
is practical, such as 256 kbytes.

In Solaris 2.6, ASM supports 64-bit files for both paging I/0O and direct 1/0.
Thetype of 1/0 is selectable using the Solarisdi r ecti o( 3C) function.

When using very largefiles, careful attention must be given to the size of disk
cacheavailable onthe system. If you aretryingtowriteafilethat islarger than
your disk cache, the program blocks since there is not enough disk space
available to handle such requests. Also note that memory mapping very large
filesis not supported. For instance, cp does not work if the files are large.

Applications that use sparse files do not work with very large files. When
initially writing a very large file, writes must occur sequentially from
beginning to end. After theinitial fileiswrittenit ispossible to perform seeks
and writes to rewrite portions of afile that have already been alocated.

Also, make sure that you use the LSC-provided sl s( 1) command to
determine the length of afile or an archive copy of afile. In Solaris 2.5, the
standard UNIX | s command cannot return accurate information onfilesabove
the UFS 2 Ghyte size limit; this has been fixed with Solaris 2.6. Also, usethe
L SC-provided sf i nd(1) command when using the - si ze search parameter.

ASM istuned to work with amix of file sizes. You may increase the
performance of large disk file transfers by enabling the following system
settings.

Sep 1. Set the Maximum Read/Write Parameter

Themaxphys parameter inthe/ et ¢/ syst emfile controls the maximum
number of bytes the device drive reads or writes at any onetime. Set
maxphys asfollows:

set nmaxphys = 0x800000
Sep 2: Set the SCSI Disk Maximum Transfer Parameter

On Solaris 2.6 systems, the sd driver enables large transfers when tagged
gueuing is enabled by looking for the sd_max_xf er _si ze definitionin
/ kernel / drv/ sd. conf. Ifitisnot defined, it used the value defined in
SD_MAX_XFER_SIZE, which is 1024* 1024 bytes.
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To enable largetransfers, set sd_nax_xf er _si ze equal to the maxphys
setting above. The following is segment from an example
/ kernel /drv/sd. conf:

nane="sd" cl ass="scsi"
sd_max_xfer _si ze=0x800000
target=2 | un=0;

nanme="sd" class="scsi"
sd_nmax_xfer_si ze=0x800000
target=3 | un=0;

Sep 3: Reboot the System
To activate the above system settings, you must reboot the system.
Sep 4: Set the ASM Readahead/Writebehind Parameter

Thenmaxcont i g setting specifies the maximum number of bytes that can be
read ahead or written behind for an ASM file system. This setting is enabled
either as afile system mount option (see nount _sanf s(1M ) or asa
command from saru( 1M . The setting isin units of 16k blocks and must be
aninteger from 1to512. Thedefault settingis8 (131072 bytes). Maxconti g
isalso configurable asther eadahead parameter in the ASM file system
configuration file, sanf s. cnd. Seethesanf s.cnd(4) manual page for
more information.

Increasing the size of maxcont i g increases the performance of large file
transfers, but only to apoint. You should test the performance of the system
after resetting the maxcont i g parameter until you see no more improvement
in transfer rates. The following isan example method of testing timings on
disk writes:

# tinmex dd i f=/dev/zero of =/ dev/rdsk/ cOt 3d0s2 bs=4096k
count =512

Creating Files Using the Request Command

Ther equest (1) command isused to manually create, write, and read files
that do not use the disk cache for buffering the data. Files created in this
manner are called request files or removable media files. Request files look
like normal ASM filesin that they have permissions, username, groupname,
and size. However, thedatadoesnot resideinthedisk cache. Thus, fileslarger
than the disk cache can be created and written to media. Aninodeentry is
created inthe .inodesfilefor thefilespecifiedinther equest command. The
user does not need to know where the file begins on the removable media. (It
isthe samefor afilewith datain the disk cache.) ASM hasthat informationin
theinodesfile. Multipler equest files can reside on the same media.
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If the file resides on optical disk, seeks can be performed on the fileto

randomly updatethefile. If thefileresidesontape, thefile must bewritten and

read sequentialy. The mediatype and at least one VSN for the mediamust be
specified. Multiple VSNs (up to 256) can be specified to handle volume

overflow (see “Volume Overflow” in this chapter). ASM automatically

mounts the requested VSN if the VSN resides in a robot defined in the master
configuration file.

The VSNs used for theequest command should not be the same media that
ASM uses for automated archiving. ASM archiving appends to the end of the
current data the next file to be archived and moves the EOF label beyond the
data each time.

Any request file on removable media prevents that VSN from being recycled.
Ther ecycl er (1M expects that archived files are the only usage of the
particular VSN that is assigned for ASM archiving. In additiony thguest

files are never archived; the removable media is the only copy of the file. The
type of data being written to request files is unknown to ASM.

Request files are not supported over NFS.

See the equest (1) manual page for examples that describe how to create
files using request.

Volume Overflow

Volume overflow allows the system to span a single file over multiple volumes.
It is useful for sites using very large files that exceed the capacity of their
chosen media. Note that when using the volume overflow feature, it may be
difficult to retrieve volume overflow data if you need to run disaster recovery.

Enable volume overflow by setting tb&f | m n parameter in the

ar chi ver. cnd file. When afile size exceedsf | m n, the archiver writes
another portion of this file to another available medium of the same type, if
necessary. The portion of the file written to each volume is caledtian.

See the information on controlling volume overflow in Chapter 6, “Archiver
Operations”, for instructions on setting tvef | i n parameter for volume
overflow.

Volume overflow files can be created directly by usingrtbquest (1)
command. Note that using thequest command bypasses the normal
functions of the archiver. When overflowing the file to separate volumes, you
must separate VSNs with a slash. See #ouest (1) manual page for the
complete syntax. The following is an exampéguest command creating

a removable media file on Ampex D2 tapes using three volumes:

server> request d2 TAPEO1l/ TAPEO2/ TAPEO3 | arge.fil e
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The sl s(1) command lists the archive copy showing each section of thefile
on each VSN. The following example showsthe archiver logfileandsl s - D
command output for alargefilenamed f i | €50 that spans multiple volumes.

The archive logfile shown here showsthat f i | €50 spansthree volumes with
VSNsof DLT000, DLT001, and DLT005. The position on volume and size of
each section isindicated in the seventh and tenth fields respectively, and
matchesthe sl s - D output also shown. Seethear chi ver (1M) manua
page for a complete description of the archiver log entry.

Archive logfile entry for f i | 50:
A 97/01/13 16:03:29 It DLTO00 big.1 7eed4.1 samfsl 13.7 477609472 big/file50
1 97/01/13 16:03:29 It DLTO01 big.1 7fb80.0 samfsl 13.7 516407296 big/file50
2 97/01/13 16:03:29 It DLT005 big.1 7eb05.0 samfsl 13.7 505983404 big/file50

Andthesl s - Doutput:

server# sls -D fil eb0

fileb0:
nmode: -rwrw--- |inks: 1 owner: gmm group: sam
| engt h: 1500000172
ar chdone
copyl: ---- Jan 13 15:55 It
section 0: 477609472 7eed4. 1 DLTOO0O
section 1. 516407296 7f b80. 0 DLTO01
section 2: 505983404 7eb05. 0 DLTO05
access: Jan 13 17:08 nodification: Jan 10 18:03
changed: Jan 10 18:12 attributes: Jan 13 16: 34
creation: Jan 10 18:03 residence: Jan 13 17:08

Note that volume overflow files do not generate checksums. See the
ssum( 1) for more information on using checksums.

Although the number of V SNs for aremovable (request) mediafile has
increased from 8 to 256, archiver can handle only 16 VSNs.
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Retrieving a File on Another UNIX System

Archive datafiles can be retrieved even when ASM is not available. In this
example, we are running on another UNIX system and need to recover data
filesonatape. Thedriveisnamed/ dev/rm / xcbn, wherex isaninteger
referring to the tape drive on which thetapeis mounted, and y = blocksize/512.
In this example, the drive is number 3. To extract the tar files from the tape,

enter the following:

server>m -f /dev/rnt/3 rew nd
server>nmt -f /dev/rnt/3cbn fsf 1
server> gnutar xvbf y /dev/rnt/3cbn
server> gnutar xvbf y /dev/rnt/3cbn
server> gnutar xvbf y /dev/rnt/3cbn

server> .

# Rewind tape to BOT

# Position past ANS!| label

# Extract fileson 1st tar file
# Extract files on 2nd tar file
# Extract files on 3rd tar file

# Continue until EOT

If you are using volume overflow files, these steps do not work.

Performance Related Topics

Direct I/O

Mount Parameters

Thedi recti o - D option setsthedirect I/O attribute for afile and/or
directory and is used with theset f a and sam set f a commands.

If applied to adirectory, the direct |/O attribute isinherited. After the
directio -D option is set, the file uses direct 1/0. Dataistransferred
directly between the user’s buffer and the disk.

Set this attribute only for large block aligned sequential 1/O. The default I/O
mode is buffered (uses the page cache). Any I/O attempted on these files is

direct.

Two mount parameters control the flush behind rate for pages written
sequentially and stage pages. Theish_behi nd and

st age_f 1 ush_behi nd mount parameters are read from
/etcl/fs/sanfs/sanfs.cnd. For more information on these mount
parameters, see manual pagarf s. cnd(4) .
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flush_behind

Thef | ush_behi nd command setsthe maximum flush behind valueton ( n
isin kilobyte units). Modified pagesthat are being written sequentially are
written to disk asynchronously to help the Solaris VM layer keep pages clean.
n isaninteger from 16 to 819. The default is 64 (65536 bytes).

flush_behind = n
stage flush_behind

Thest age_f 1 ush_behi nd command sets the maximum stage flush
behind valueto n ( n isin kilobyte units). Stage pages that are being staged
are written to disk asynchronously to help the Solaris VM layer keep pages
clean. nisaninteger from 16 to 8192 The default is 64 (65536 bytes).

stage flush_behind = n

Prioritize Preview Requests

Archive and stage requests that cannot be immediately satisfied go to the
preview queue for future consideration and become preview requests. By
default, preview requests are satisfied in First In First Out order (FIFO).

The system administrator is allowed considerable flexibility in assigning
different priority to preview requests. The system administrator can override
the FIFO default by entering commands in the preview command file located
in/ etc/fs/sanfs/preview cnd) tocontrol scheduling preview
requests based on whether the request is for file staging or archiving, and to
increase the priority for specific VSNs. Further, settingsin the

previ ew. crrd can also reprioritize preview requests for all or specific file
systems based on the high water mark (HWM) or low water mark (LWM)
settings.

The system administrator specifies priority values and factorsin the

previ ewcnd configuration file (see the manual page for

previ ew. cnd(4)). Thecommandsareread by santi ni t at startup and
the specified valuesare stored in shared memory. The commandsarelisted one
per line. Changes made to thisfilewhilesam i ni t isrunning do not take
effect until sam i ni t isrestarted. The equal sign (= ) must be preceded
and followed by a space. Comment linesbeginwithahashsign ( # ) and
extend through the end of theline.
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Preview Request
Commands

Global Commands

Water Mark Preview
Request Commands

There are two types of commands: global commands and file system-specific
commands. Global commands apply to all file systems and appear before the

first“f s = "line. File system-specific commands follow the global command
and begin withf's = ”. File system commands apply until either the next
“fs = " line or the end of file is encountered.

Note: When multiple commands impact a file system, the file system-specific
commands override the global commands.

The numeric priority of preview requests is determined by combining several
static or dynamic factors. A static priority factor is set when the request is
generated; its effect does not change the overall priority after the request is
generated and waiting to be satisfied. A dynamic priority factor can increase
or decrease the overall priority of a request while the request is waiting to be
satisfied.

vsn_priority = val ue

This command is a static priority factor that indicates the value by which the
total priority increases for a VSN flagged as a high priority VSN. The default
value for vsn_priority is 1000. VSNs must have their priority flag set
when they are scheduled as preview requests to gain this value. Use the
chmed( 1M command to set the priority flag with the™option (e.g.,

chmed +p It AAA123). Setting this flag takes effect for all submitted
requests for the VSN that are not already preview requests.

age priority = factor

This global command is a static priority factor whose overall effect is dynamic.
Theage_pri ori ty factor is multiplied by the number of seconds a request
is a preview request and the result is added to the overall priority of the request.
The longer a request waits to be satisfied, the larger the age factor becomes.
Setting this factor helps to ensure that older requests are not indefinitely
superseded by newer requests with other higher priority factors.

If this factor is more than 1.0, it increases the importance of the time factor in
calculating the total priority. If it is less than 1.0, it decreases the importance
of the time factor. Setting the factor to 0.0 eliminates the time factor from the
overall priority calculation.

A VSN whose priority flag is not set increases in priority based on the time it
remains in the queue. lIts priority can actually become higher than a VSN that
comes into the queue later with the priority flag already set.

The following water mark priority commands determine the water mark
priority (wm_pri ori ty) of the preview requests. The water mark priorities
are used only to calculate media requests for archiving; they are not used to
calculate media requests for staging. Together, the four water mark settings
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Positive and
Negative Factors

create a dynamic priority factor comprised of the “percent-full” of a file system
and the levels at which the HWM and LWM are set. The value assigned to a
preview request is determined by whether a factor is global, file
system-specific, or not set at all.

When a file system crosses from one condition to another, the priority of each
VSN associated with that file system is recalculated based on the appropriate
wm priority setting, with or without thep” option. The calculation
depends on the water mark and the direction from which it is crossed (LWM,
LHWM, HLWM, and HWM).

lwmpriority = val ue

Indicates the value by which tian pri ori t y factor changes for
archiving requests when the file system is below the LWM level. The
default forl wn priorityis0.O.

| hwm priority = val ue

Indicates the value by which tiken priority fact or changes for
archiving requests when the file system crosses from below to above the
LWM but remains below the HWM level. This generally indicates the file
system is filling up. The default fothwm priority is0. 0.

hlwm priority = val ue

Indicates the value by which tkvn pri ori ty factor changes for

archiving requests when the file system has crossed from above to below
the HWM but remains above the LWM level. This generally indicates the
releaser was not able to free enough disk space to leave the file system
below LWM. The default fonl wn priorityis0. 0.

hwm priority = val ue

This priority command indicates the value by whichwhe pri ority
factor changes for archiving requests when the file system is above the
HWM level. The default for hwm_priority 8. O.

When the wm__priority contributes a positive factor (i.e., the value is a positive
number), the result on the overall calculated priorities increases archiving
requests over staging requests. However, the wm_priority factor can also be
negative (i.e., the value is a negative number). In this case, the overall priority
for archiving requests is reduced, which tends to favor staging requests over
archival requests. A setting of 0.0 (or no specified command at all) indicates
that no special action occurs to archival requests when the file system is in this
condition. See the example in the sub-section “Enforcing Stage Requests
Prioritized over Archival Requests”.
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Difference between  Thefollowing example shows how to dlightly increase the priority for
LHW and HLWM File  archiving requestswhen thefile systemisat HLWM. Thisexamplealowsthe
system States  releaser to free enough disk space so that the file system gets below LWM.
| hwm priority = -200.00
hlwm priority = 100. 00

Calculating Total  Thetotal priority for apreview request isthe sum of all priority factorsand is
Preview Request  calculated asfollows:

Priorit
y Priority = vsn_priority + wnpriority +

(age_priority * tine_in_sec_as_preview request)

How to Set Up a  Itisonly necessary to change the default preview request FIFO scheme when
Preview Request therearecompelling systemreasonsto do so. Seethefollowing list of possible
Priority Scheme  conditions that might necessitate changing the default preview request FIFO

scheme.

e Condition 1: Ensure that staging requests are processed before archival
requests.

< Condition 2: Ensure that archival requests gain top priority when a file
system is about to fill up.

e Condition 3: Push requests that use a specific group of media to the top of
the preview request list.

For environments where user access to data is of paramount importance, the
VSN drives are limited, or file archival is performed as a background function,
you can use thepr evi ew. crd file to influence how the storage system
resources service the staging requests. You can customize the settings in the
previ ew. cnd file to support any of the above scenarios and influence the
configured ASM file systems.

Since data is not affected by the settings in this file, you are encouraged to
experiment and adjust the command settings to achieve the proper balance
between archiving and staging requests, and the priorities of each preview
request.

Following is a samplpr evi ew. cnd file that addresses the three conditions
listed above:

# condition 1

lwn priority =-200.0
| hwm priority =-200.0
hlwn priority =-200.0
# condition 2
hwm priority = 500.0

# condition 3

age _priority 1.0
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Enforcing Stage  The following example demonstrates one way to ensure that stage requests
Requests Prioritized  have priority over archival requests.

over Archival _ -
Requests Make the following assumptions:

e Use the following pr evi ew. cnd file.

< Assume that several different requests are sitting in the queue for 100
seconds.

e Assume that the defauksn_priority is1000.

The total request priorities are calculated as follows:

e Archive VSN w/priority, LWM:1000 + (-200) + (1 x 100) =
900

e Stage VSN w/priority, LWM:1000 + O + (1 x 100) = 1100
e Stage VSN without priority, LWMO + 0 + (1 x 100) = 100

This example shows that a negative valuenor pri ori t y tends to favor
staging requests over archival requests when the other factors are equal.

Enforcing Archival  When the environment is balanced between the importance of staging a file
Requests Prioritized  back to the user versus getting new files archived to media, the biggest concern
When File system is exceeding the HWM. In this situation, if there are not enough shadowed files
Over HWM  to lower the percent-full of the file system, completing the pending archival
requests is the next best chance to keep the file system from filling up.
(Shadowed files have at least one archive copy and are still disk-cache
resident.)

In this situation, th@r evi ew. cnd file can be as simple as:
hwm priority = 500.0
Prioritizing  In project-oriented environments, specific users might be working on groups
Requests That Usea  of files that use specific VSNs and are segregated from other users. In this
Specific Set of  environment, certain projects might have higher priorities at certain times;
Media  hence, greater priority might be required from the available system storage

resources. You can easily configurephevi ew. crd file as follows to give
the user and their media the appropriate priority for media drives:

vsn _priority = 5000.0

Then, for every VSN in the priority user’s group, enter the following
information:

chmed +p It AAA123 (## or whatever VSN is used)

Thereafter, every request that requires V3RA123" (or whatever VSN is
used) is placed above other pending mount requests in the preview queue.
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Later, to de-prioritize the user’s media, do a reverse command for every VSN:

chmed -p It AAAL23 (## or whatever nedia type is used)

Complex  Assuming there are two ASM file systems, the followpmgevi ew. cd file
Prioritization With  prioritizes requests where:

Multiple File i . L
systems ° No request should sit too long in the queaigg_pri ority).

* When a file system is below the LWM, staging requests should take
precedence.

* When a file system is above the LWM but below the HWM, it is not
necessary to prioritize archival or stage requests one over the other. In this
case, the affected commands are;:

Iwnpriority = -200.0
lhwmpriority = 0.0
hlwmpriority = 0.0

In this case, the other commands remain unchanged.

* When a file system goes over the HWM, archival requests should take
priority.

« If both file systems are over the HWM, it is more important to prevent the
second file system (samfs2) from filling up. This might occur if samfsl is
a user working file system and samfs2 is the critical system file system.

« Inall cases, regardless of the situation, a request for a select group of VSNs
takes precedence in the preview request queue ipthitalty is set.

age priority = 100.0
vsn_priority = 20000.0
| hwm priority -200.0

hlwm priority = -200.0

fs = sanfsl
hwm priority = 1000.0
fs = sanfs2
hwm priority = 5000.0
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Appendix A. Product Support & Enhancements

Introduction

Thisappendix describes StorageTek software support, how to report aproblem
to your StorageTek customer service engineer (CSE), and how StorageTek
processes problems.

StorageTek Software Support

Customer Service
Engineers

StorageTek Support
Center

This part of the appendix relates to problems or questions regarding
StorageTek software products, documentation, or support.

StorageTek uses customer service engineers (CSES) to support its products.
Your CSE isgeneraly a specialist within your country or an industry market
that provides support for StorageTek products. The CSEs provide help desk
assistance and provide primary support on the product including taking the
initial software support call and providing immediate problem and question
resolution whenever possible.

When a CSE cannot provide aresolution, the problem is escal ated by the CSE
to the StorageTek support center, located at headquarters in Colorado. These
secondary support calls require a higher level of expertise for problems that
cannot beresolved by the Level-1 support representatives. |f you have a CSE,
the escalation of a problem to the StorageTek support center must be done
through the CSE. Do not report a problem directly to StorageTek.



How to Report a Problem

What to Do Before
You Call

Identify the Severity
Level of the Problem

This section describes the steps StorageTek suggeststo report your problem to
your CSE. If your CSE has a different procedure, please follow the CSE’s
procedure instead.

The first step to take when you encounter a problem or a technical question is
to review the product documentation. It is possible that a solution or answer
is provided in the documentation. If the documentation does not provides a
solution, take the following steps before you call your support CSE.

You must determine how critical the software problem is, based on the
following descriptions of the severity levels.

The severity levels range from A to D, with severity level A being the most
critical. The severity levels only apply to processing software problem
incidents. All problems should be reported by E-mail if possible to avoid
errors. We can help you in the most efficient way if you have E-mailed a
description of the problem amd p’ed the output of thenf 0. sh script prior

to telephoning. In the definitions that follow, “software problems” refers to
both software and documentation problems.

The problem severity levels are:

e Severity Level A - The software product is non-operational, resulting in a
critical system condition requiring immediate resolution. Support
personnel may require continuous access to your resources until a
workaround or resolution is provided. When reporting a Severity A
incident, a telephone call after sending materials by E-mail is preferred. E-
mail without a call is acceptable, but may delay a CSE or StorageTek
response. StorageTek requires that any support calls at Severity Level A
to StorageTek include availability of the customer system administrators to
StorageTek.

e Severity Level B - The software product is operational, but with severely
restricted functionality or system degradation. When reporting a Severity
B incident, a telephone call after sending materials by E-mail is preferred,
although E-mail alone is acceptable.

« Severity Levd C - The software product is operational, with functional
limitations or restrictions that are not critical to the overall system
operations. When reporting a Severity C incident, E-mail is preferred.

e Severity Levd D - Problems which have little, or no, impact on system
operations. Severity D incidents should be reported only via E-mail.
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Record Your
Company Information

Record Your Site and
Configuration
Information

Detail the Problem

Gather Diagnostic
Outputs

You will be asked to provide the following information:

e Your company name and customer number (for example, Company X,
LO666).

e Your name and telephone number (also provide the name and number for
an alternate contact, if possible). For Severity A or B, a pager number is
also requested.

» Details of the software problem or technical question.

« Severity level of the software problem or a specific time and date by which
you require a response to a technical question. See “ldentify the Severity
Level of the Problem” on page A-2. You will be given an incident number
to track this support call.

You should have the following information accessible:

e The name of the software product, including the release level. For
example, ASM 3.3.0-4.

« The names and releases of your system software, such as the operating
systems or any other appropriate software. For example, Solaris 2.5.1.

Use the StorageTek Problem Identification Checklist on the following page to
help you collect details about the software or documentation problem. You
may make copies of the checklist. Collect this information for each problem
or guestion.

Keep a record of your checklist responses in a convenient place for reference.
Your CSE and the StorageTek software support center may request an answer
to some or all of the questions.

During problem resolution, your CSE and the StorageTek support center may
request that you provide specific diagnostic material. The output of the

i nf 0. sh command provides us with a current snapshot of your system
configuration as it relates to ASM. Since only limited log information is
captured by this script, make sure you irmf 0. sh when the problemis

occurring or as soon a possible after it occurs. You should submit a separate
copy of the nf 0. sh output for each problem you report. The output should
be FTP-ed to your CSE. There may be cases where StorageTek will direct you
to specifically send information to the StorageTek site, but unless otherwise
directed you should always work through your CSE. Please do not compress
this ASCII file, unless you use the Solazisnpr ess(1) utility. Your CSE

wants to spend time resolving your problem, not spending time finding an
obscure file decompression program.
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Contact Support

StorageTek Problem

Identification
Checklist

Occasionally aproblem isreported many hours or even days after the problem
first occurred. Because ASM generates many log messages, areview of the
log files during the problem period is important. Thei nf 0. sh command
only gathersthelast 1000 log entries. If many log entries are generated after a
problem occurs, a snapshot of the relevant time period may be needed for
diagnosis.

When you have completed the steps described in “What To Do Before You
Call” on page A-2, itis time to contact your CSE. Before contacting your CSE,
make sure that you have collected all of the information on the Problem
Identification Checklist.

For software problems, provide the following:

e Severity Level (see page A-2)

« Company name and customer number (see page A-2)

« Site and configuration information (see page A-3)

e What statement or command are you using?

« What are you expecting to happen, versus what is actually happening?
« What, if any, error messages are you receiving?

*  When did you first notice the problem?

e Have you attempted this activity before? Was it successful?

* What has changed since the activity last operated correctly? For instance,
was the software upgraded or have you changed the configuration?

» Is the problem reproducible? If so, under what conditions?
e Has the problem occurred before?

« If the problem does not occur consistently, describe the conditions under
which the problem does and does not occur.

« What other information can you provide concerning this problem?
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For documentation problems, provide the following:

e Severity Level (see page A-2)

« Company name and customer number (see page A-2)

e Site and configuration information (see page A-3)

e The document name, document number, and date of the publication.
e The number of the page that contains the problem.

« A description of the documentation problem. Please be specific.

e Any other information that you can provide concerning this problem.

StorageTek Support Contacts

StorageTek Support
Center Hours of
Operation

What StorageTek
Does When Your
CSE Reports a
Problem

In situations in which your support contact is directly with StorageTek, then
contact the StorageTek support center. See the table below.

For standard 5 day, 8 hours per day support, the StorageTek support center
hours of operations are Monday through Friday, 08:00 - 18:00 (Central
Standard Time). This does not include StorageTek holidays.

Should you wish to contact the support center, use the following information:

Telephone (Domestic) 1(800) 223-9834
Telephone (International) Local StorageTek office
E-mail sal essupport@l ouisville.stortek.com

The StorageTek support center answers problems regarding our released
software products. As problems are reported and analyzed, we work to clarify
our documentation, fix our software, and implement design requests. The
following process describes flow from reporting a problem to generating a fix.

Sep 1: Logthelncident

When StorageTek receives a call or email, StorageTek support personnel will
first assign an incident number, e.g., W711030018. The incident number is to
be used for any communications regarding this specific problem. Multiple
problems will usually generate multiple incident numbers. Be sure that, when
you are responding to our StorageTek emails, you include the appropriate
incident number in the E-mail subject line.
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Sep 2: Assign a Support Analyst to the Incident

Theincident will be assigned to one of the support analystsin the StorageTek
support center. This anayst takes the responsibility for working with your
CSE to understand, analyze, and close out the problem. Not al incidents are
necessarily answered immediately. 1f we cannot answer a problem right away,
we will tell your CSE why and keep your CSE posted as we analyze the
incident.

Sep 3: Analyze the Problem Incident

Further analysis of theincident may berequired. If so, the support analyst will
work with the proper StorageTek personnel to try and resolve the problem.

Sep 4: Request Additional Information

During problem resolution, the support analyst may request additional
information from you through your CSE. Theanalyst will refer to the problem
using the assigned incident number. You should remember to use this number
upon response as well.

Sep 5: Close Out theIncident Report

When the problem is resolved, StorageTek will close theincident with a
response to you through your CSE. Anincident is closed when a) A question
isanswered; b) A problem that you encountered is fixed in arelease that may
require you to upgrade your software; ¢) StorageTek has analyzed the problem
and determined that thereisaproblem in our software that needsto be fixed.

In thislast case, we will close the incident but will open a software problem
report as described in the next step.

Sep 6: SorageTek Opensa Problem Report

If anincident is deemed to be an error in our software, the StorageTek support
analyst will open aninternal software problem. Problem reportsaretrackedin
an StorageTek internal database and assigned to software devel opers for
further analysis and to be fixed.

Sep 7: Take Corrective Action

The software devel oper will work to fix the problem. Although we do work to
close all of our software problem reportsin atimely manner, no guarantees are
made as to when these problems might be resolved.

Sep 8: Integrate and Test

The software fix isintegrated into an internal software release and tested
beforeit isreleased. Sometimes we may request a customer to help in the
testing process by running afix at their site. Thisisdone for situations where
aunique set of circumstances exist for the problem only at the customer site.
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Sep 9: Identify a Release in Which to Package the Software Fix

Finally, the software fix isintegrated into one or more rel eases of the software
product. StorageTek’s software fixes are packaged in releases indicated by the
last digit in the release number. For example, ASM 3.2.0-9 is the ninth bugfix
edition of 3.2.0.
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Appendix B. Disaster Recovery

Introduction

This appendix shows various methods of reading data from archive media
(both MO and tape) both with and without using the ASM software. Such

information is val uable when creating or executing a disaster recovery plan.

Warning: For disaster recovery purposes, StorageTek does not recommend

that archive files span multiple volumes. Filesusing volume overflow may be

irrecoverable in a disaster situation if you do not keep the archive log

information for your system. Your site should be using volume overflow only

after assessing these risks and after completely understanding volume

overflow. By default, volume overflow is disabled.

ASM Capabilities

Field

N o o0~ owWwN

A typica ar chi ver (1M logfileentry consists of asingleline with fields
delimited by spaces. An example entry and adescription of thefieldsis shown

below:

A 96/05/01 15:41:31 no vl set_1.1 d2e.b sanfsl 176942 161.5

dirl/dir3/file0

Description

Indicates activity

Date (yy/mm/dd)
Time (hh:mm:ss)
Mediatype

VSN

Archive set name.copy

Tarfile position on medium (hexadecimal)

Example
A = archive
U = unarchive
1-16
99/ 01/ 01
15:41: 31
no
vl
set _1.1
d2e



10
11
12

13

File offset in tarfile (in units of 512 bytes) b
Filesystem name sanfsl
Inode number 161
Inode generation 5

File length in bytes. If volume overflow is used, 176942
thisindicates section length in bytes.

Pathname dirl/dir3/file0

The "position on medium" can be used with the r equest (1) command with
the -p option to position at the beginning of the tar header for the file. Use
hexadecimal notation starting with Ox. For example, to position to the above
file, express the position parameter as “-p Oxd2e”.

The following is thesl s - D output for the file. The additionald” in the
archive information offsets us to the beginning of the tar header for the exact
file; the log file simply shows the beginning of the tar file as a whole.

".b" is the offset * 512 for the logical offset to the beginning of the tar header
for the exact file. For this case the file is 5632 bytes from the beginning of the
tar file.

# sls -D /samdirl/dir3/file0
/samidirl/dir3/fileO:

mode: -rwrw--- |inks: 1 owner: root group: other
| engt h: 468 i node: 161
copy 1: May 1 15:41 d2e. b m vl

access: May 1 16:50 nodification: May 1 15:41
changed: May 1 15:40 attributes: May 1 15:44
creation: May 1 15:40 residence: May 1 16:50

With this output as background information, the next two sections show how
to recover this file's data.

Note: The invocations ofjnut ar in this appendix use the "t" option for
demonstrative purposes. If you actually wish to extract the data from the tar
files, replace the "t" option with "x". For more informationgumnt ar, run

the following:

# [ opt/LSCsanf s/ sbin/gnutar --help

Here's an example of using the log file information,rtequest (1)

command angnut ar (1) to reference a file on optics. We get the VSN and
position from the log file, use them to constructemyuest (1) command
which creates a temporary filsam xxx, which we then pass to

gnut ar (1).
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# request -b -p Oxd2e no v1 /sam xxx
# gnutar tvbf 2 /sam xxx
tar: bl ocksize = 16

Srwrw---  0/1 2673 May 1 15:41 1996 dir3/dir2/fil el
-rwrw---  0/1 946 May 1 15:41 1996 dir3/dirl/filel
-rwrw---  0/1 468 May 1 15:41 1996 dirl/dir3/file0

Here's an example of using the log file, dd and gnut ar to reference thefile:

# dd if=/dev/sanmst/cOt1lu0 bs=1k iseek=3374 of =/tnp/junk
count =10

dd: read error: I/O error <---- This is X

8+0 records in

8+0 records out

# gnutar tvf /tnp/junk

tar: blocksize =1

-rwrw---  0/1 2673 May 1 15:41 1996 dir3/dir2/file0
-rwrw---  0/1 946 May 1 15:41 1996 dir3/dirl/filel
-rwrw---  0/1 468 May 1 15:41 1996 dir1/dir3/file0

Now let's consider the case where datais resident on tape. Here's an example

entry fromthear chi ver 'slog, andthesl s - Doutput:
A 96/ 06/ 04 10:55:56 It YYY set_1.1 286.1324f sanfsl 770.11
test/filed40

(for DLT).

# sls -D /sanml/test/fil ed40
/saml/test/fil ed0

mode: -rwrw--- |inks: 1 owner: root group: ot her
| engt h: 130543

of fli ne;

copy 1: Jun 4 10:55 286.1324f |t YYY

access: May 24 16:55 nodification: May 24 16: 38
changed: May 24 16:38 attributes: Jun 4 10:55
creation: May 24 16:38 residence: Jun 4 10:55

If you have label ed the tape with ablock size other than the default (16 kbytes)

you must use the block size in bytes divided by 512 instead of “32” for the
gnut ar “b” parameter. You can see the tape block size by mounting the tape
and observing theamu( 1M “t” display.

Here's how the log file information, thequest (1) command and
gnut ar (1) can be used to reference a file on tape:

# request -p 0x286 It YYY /saml/ xxx
# gnutar tvbf 32 /saml/ xxx

Srwrw---  0/1 132881 May 24 16:38 1996 test/filel2
Srwrw---  0/1 131986 May 24 16:38 1996 test/filel3
Srwrw---  0/1 132045 May 24 16:38 1996 test/fil e07
Srwrw---  0/1 130543 May 24 16:38 1996 test/fil ed0
Srwrw---  0/1 125222 May 24 16:38 1996 test/file95

tar: directory checksumerror <--- this is K
#
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Again, note that we've ignored the ".1324f" part of the position information
which was showninthesl s - Doutput, but not in the log file. Had we used
this offset into the tar file, we could have positioned directly to the data. Asit
was, we saw some extra files before the one we were interested in.

You can also recover datafrom tapewithout usingther equest (1) command.
If you are currently running ASM, shut it down by unmounting all the ASM
filesystems, andtypingki | | -1 NT pi d, where pidisthe process-id of the
sam i ni t program. Thiswill keep ASM from attempting to use the tape
from which we are recovering data.

Make sure ASM doesn't use the tape drive by setting it to "unavail" using
samu( 1M, devi cet ool (1M, ortheunavai | (1M command. Then
usethel oad( 1M command to load the desired volume into the drive. Now
rewind the tape asfollows. If your tapedriveisnot/ dev/ r nt / 2, substitute
the correct name in the following examples.

# nmt -f /dev/rnt/2cbn rew nd

Thefirst"file" isthe ANSI label. Herewedisplay it, but you can also skip over
it if you wish:

# od -c /dev/rnt/2cbn
0000000 v O L 1 X X X

0000020 s A M - F S 1
0000040 . 0

0000060

0000100 4
0000120 H D R 1

0000140 o o0 O 1 o
0000160 0 0 1 0 0 0 1 0 0 2 4 9 0 9
0000200 S A M
0000220 F S 1 . 0

0000240 H D R 2 1 6 3 8 4 1
0000260 2 0 go031
0000300

*

0000360

Here'sthefirstt ar file

# dd if=/dev/rnt/2cbn i bs=16k obs=10k conv=sync | gnutar tvf -
-rwrw---  0/1 102564 Sep 6 13:02 1996 test

6+1 records in

11+1 records out

Here'sthenextt ar file. Notethat I've archived all files twice, so thisisthe
second copy:

# dd i f=/dev/rnt/2cbn i bs=16k obs=10k conv=sync | gnutar tvf -
-rwrw---  0/1 102564 Sep 6 13:02 1996 test

6+1 records in

11+1 records out
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Next, we see two copies of another file:

# dd i f=/dev/rnt/2cbn i bs=16k obs=10k conv=sync | gnutar tvf -
-rwrw---  0/1 102564 Sep 6 13:02 1996 test2

6+1 records in

11+1 records out

# dd if=/dev/rnt/2cbn i bs=16k obs=10k conv=sync | gnutar tvf -
Srwrw---  0/1 102564 Sep 6 13:02 1996 test2

6+1 records in

11+1 records out

Then we hit the end of the tape:

# dd i f=/dev/rnt/2cbn i bs=16k obs=10k conv=sync | gnutar tvf -
0+0 records in
0+0 records out
tar: bl ocksize = 0
# nt -f /dev/rnt/2cbn status
O her tape drive:
sense key(0x13)= EOT residual= 0 retries= 0
File no=5 bl ock no= 0
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Appendix C. Manual Pages

Introduction

This appendix contains a printed version of the online manual pages provided
with the ASM 3.3 release.
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Glossary

addressable storage  The storage space encompassing on-line, near-line, and off-line storage that is
user-referenced through the ASM file system.

archiver  Thearchive program that automatically controls the archiving of filesto
removable media.

archive storage  Copies of file data that have been created on removable mediafor long-term
off-line storage.

ASM  The StorageTek Storage and Archive Manager File System. ASM controlsthe
accessto all filesstored and all devices configured inthe Master Configuration
File.

ASM-QFS  ASM-QFSisan ASM-compatiblefile system that offers ahigh speed, standard
Unix file system interface to users and administrators. It can be used asa
stand-alonefile system or with ASM. It uses many of the commands available
in the ASM command set as well as standard UNIX file system commands.

audit (full)  Theprocess of reading the USNsfrom each piece of mediain arobot. For non-
tape media, the capacity and space information is determined and entered into
the robot’s catalog.

backup storage A snapshot of a collection of files for the express purpose of preventing
inadvertent loss. A backup includes both the file's attributes and associated
data.

block allocation map A bit map representing each available block of storage on a disk and indicating
whether the block is in use or free.

data space  The portion of a collection of files that is the actual data information.

DAU  Disk Allocation Unit. A basic unit of on-line storage. ASM uses several sizes.
The small DAU is 4 kilobytes and the large DAU is 16, 32, or 64 kilobytes.
The available DAU size pairs are 4/16, 4/32, and 4/64.



device logging

device scanner

devicetool

direct I/O

disk striping

direct access

directory

disk space thresholds

drive

extent array

family device set

FDDI

file-specific
commands

An ASM feature that provides device-specific error information used to
analyze device problems.

A function of ASM that periodically monitors the presence of all ASM
manually mounted removable devices and detects the presence of mounted
mediathat may be requested by a user.

ASM administrativetool with graphical user interfacefor viewing information
about and managing individual devices.

An attribute used for large block-aligned sequential I/0. Thedirect I/O option
setsthe direct 1/O attribute for afile or directory. If applied to adirectory, the
direct 1/O attribute is inherited.

The process of recording afile across several disks, thereby improving access
performance and increasing overall storage capacity.

A file attribute (stage never) designating that a near-line file can be accessed
directly from the archive media and need not be staged on-line for access.

A file data structure pointing to other files and directories within the file
system.

User-defined disk spacethresholdsthat define the range of desirable disk cache
utilization. The high threshold indicates the maximum level of disk cache
utilization. The low threshold indicates the minimum level of disk cache
utilization. Thereleaser controls disk cache utilization based on the pre-
defined disk space thresholds.

A mechanism for transferring data to and from avolume.

The array within afile'sinode that defines where each data block assigned to
thefileislocated.

A storage devicethat isrepresented by agroup of independent devices, such as
acollection of disks or the drives mounted within alibrary device.

Fiber Distributed Data Interface. FDDI isa100MB per second fiber optic
LAN.

Commands that follow global commands and begin with ‘= . File-
specific commands apply until the nekts* = " line or the end of file is
encountered. If multiple commands impact a file system, the file system-
specific commands override the global commands.
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file system

FTP

global commands

indirect block

inode

inode file

kernel

LAN

library

mcf

media

media recycling

medium

mirror writing

A hierarchical collection of filesand directories. Thefile system isacommon
contact point for the user and influences the user’s view of the operating
system.

File Transfer Protocol. An Internet protocol for transferring files between two
hosts over a TCP/IP network.

Commands that apply to all file systems and appear before thd frst“”
line.

A block allocated to a file that allows the size of the file to grow exponentially
with each level of indirectness. Each indirect block either points to a series of
data blocks for the file or a series of indirect blocks allocated to the next level.
ASM has up to three levels of indirect blocks.

Index Node. A data structure used by the file system to describe a file. An
inode describes all the attributes associated with a file, such as ownership and
where the file is allocated on the disk system.

A special file (i nodes) on ASM that contains the inode structures for all
files resident in the file system. ASM inodes are 512 bytes.

The central controlling program that provides basic system facilities. The
UNIX kernel creates and manages processes, provides functions to access the
file system, provides general security, and supplies communication facilities.

Local Area Network.

A robatically-controlled device designed to automatically load and unload
removable media without operator intervention. A library consists of three
parts: a robothat moves media to and from storage shois drives

Master Configuration File. A file that is read at initialization time and defines
the device topology for an ASM server.

Tapes or disks.

The process of recycling or reusing archive media with low use (i.e., archive
media with few active files).

A tape or disk.

The process of maintaining two copies of a file on distinct sets of disks to
prevent loss from a single disk failure. It is often referred to as shadowing.
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mount point

name space

near-line storage

Network-controlled
library

NFS

off-line storage

off-site storage

on-line storage

prioritizing preview
requests

RAID

recycler

release priority

releaser

removable media file

robot

The path to adirectory where afile system is mounted.

The portion of acollection of filesthat identifiesthefile, its attributes, and its
storage locations.

Removable storage that requires robotic mounting before it can be accessed.
Near-line storage is usually less expensive than on-line storage, but requires a
somewhat longer accesstime.

A network-controlled library such asthe StorageTek (STK), Grau, or IBM, is
controlled using a software package supplied by the vendor. ASM interfaces
with the vendor software using a StorageTek media changer daemon
specifically designed for the library.

Network File System. A standard protocol that allows a UNIX file system to
be remotely mounted via a network.

Storage that requires operator intervention for loading.
Storage that is remote from the ASM server and used for disaster recovery.
Storage that isimmediately available (e.g., disk storage).

A method of assigning priority to archive and stage requests that cannot be
immediately satisfied.

Redundant Array of Inexpensive/Independent Disks. A disk technology that
uses severa inexpensive disks to reliably store files. It protects against data
loss from a single disk failure and provides a fault-tolerant disk environment.

The ASM program that reclaims the space occupied by unused archive copies.

A method of calculating the release priority of afile within afile system by
multiplying various weights by the corresponding files properties and then
summing the results.

The ASM program that makes disk cache space available by identifying
archived files and releasing their disk cache copies.

A special type of user file used to access removable media, such as magnetic
tape or optical disk.

The portion of alibrary that moves media between storage slots and drives.




robottool

RPC

samfsdump

samfsrestore

samtool

SCSI

SCSl-attached Library

staging

storage family set

storage slots

super block

tar

TCP/IP

volume

volume overflow

ASM administrative tool with graphical user interface for viewing and
managing libraries.

Remote Procedure Calls. The underlying data exchange mechanism used by
NFS to implement custom network data servers.

Creates a control structure dump and copies all the control structure
information for agiven group of files. Itisanalogoustothe UNIX t ar utility,
but it does not copy data.

Restores a control structure dump.

ASM administrative tool with graphical user interface for starting
r obot t ool , devi cet ool , and pr evi ewt ool .

Small Computer System Interface. An electrical communication specification
commonly used for peripheral devices.

A library connected directly to aserver using SCSI. These libraries are
controlled directly by ASM using the SCSI standard for media changers.

The process of copying anear- or off-line file from its archive storage back to
on-line storage.

A set of disks that are collectively represented by a single disk family device.

Locationsinside alibrary where volumes are stored when not being used in a
drive. The contents of the storage slots are kept in the library’s catalog.

A data structure in the file system that defines the basic parameters of the file
system. It is written to all partitions in the storage family set and identifies the
partition's membership in the set.

Tape Archive. A file/data recording format used by ASM for archive images.

Transmission Control Protocol/Internet Protocol. The Internet protocols
responsible for host-to-host addressing and routing, packet delivery (IP), and
reliable delivery of data between application points (TCP).

A piece of media.

Allows the system to span a single file over multiple volumes. Volume
overflow is useful for sites using very large files that exceed the capacity of
their media.
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VSN

WORM

Volume Serial Name. A logical identifier for magnetic tape and optical disk
that is written in the volume label.

Write Once Read Many. A storage classification for mediathat can be written
only once but read many times.
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snap command, 11-14

Symbols

(@) - archiver display, 11-15

(c) - configuration display, 11-16

() - license display, 11-17

(m) - mass-storage status display, 11-19
(n) - staging display, 11-20

(o) - optical disk status display, 11-21

(p) - removable media mount requests display, 11-23

(r) - removable media status display, 11-24
(s) - device status summary display, 11-27
(t) - tape status display, 11-28

(u) - display all filesin staging queue, 11-29
(v) - robot VSN catalog display, 11-31
[etc/fs/samfs/archiver.cmd, 6-5, 13-4
letc/fd/samfs/defaults.conf, 10-2
[etc/fs/samfs/inquiry.conf, 13-3
letc/fdsamf/LICENSE.3.3, 13-2
/etc/fd/samfs/mcf, 1-3, 2-25, 13-7, 13-8
[etc/fs/samfs/recycler.pid, 8-3
letc/fs/samfs/recycler.sh, 8-11
letc/fgsamfs/releaser.cmd, 7-3
letc/fd/samfs/rpc.sam, 12-3

[etcivistab, 7-3, 9-3

letc/vfstab as /etc/vistab.cur, 13-3
Ivarfadm/messages, 13-8

Ivarfadm/messages, use of to identify peripherals, 2-20
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about thisguide, v

ACSL S-attached StorageTek Libraries, configuring, 4-24
ACSL S-Attached StorageTek Libraries, management of, 4-23
adding tape support to st.conf, 2-11

ADIC configuration tips, 4-10

ADIC operations, 4-10

ADIC Scalar 224 and 448 Libraries, 4-10
administration tools, windows-based, 10-1
advanced topics, 14-1

advanced topics, device logging, 14-1

advanced topics, enabling the device log, 14-2
advanced topics, logging events, 14-3

advanced topics, when to use the device log, 14-3
Ampex library, configuration of, 4-9

Ampex operations, 4-10

API applications, relinking, 2-33

API client machines, configuration of, 12-4

API library, libsam, 12-1

API library, libsamrpc, 12-1

API server, configuration of, 12-4

API, configuration of, 12-4

Application Programmer Interface (APl), 1-6, 12-1
Application Storage Manager (ASM), description of, 1-1
archival, prevention of, 6-11

archive age, 6-2

archive age, setting, 6-14

archive copy definitions, 6-13

archivefiles, controlling size of, 6-9

archive interval, specifying, 6-8

Archivelogfiles, 6-3

archive priorities, setting, 6-20

archive requests, splitting among drives, 6-16
archive set assignments, 6-10

archive set membership conflicts, 6-12

archive set membership, owner and group, 6-11

archive set names, 6-10




archive set parameters, 6-15
archive set, assigning multiple drives, 6-15
archive sets, 6-2
Archiver - theory of operations, 6-1
archiver "archset” file, 8-3
archiver activity, tracing, 6-9
archiver command,
arrestart, 11-12
arrun, 11-12
archiver commandsfile, 6-5
archiver commands, recommendations for use, 6-36
archiver diagnostics, 6-38
archiver examples, directory structure for, 6-23
archiver guidelines, 6-36
archiver log file, specifying, 6-8
archiver operation, controlling overall, 6-8
archiver operations, 6-1
archiver processes, 6-3
archiver startup, delaying, 6-10
archiver(1M), 9-1
archiver, configuration of, 2-26
archiver, troubleshooting, 6-37
archiver.cmd, 6-1
archiver.cmd file, editing, 8-8
archiver.cmd file, modification of, 8-3
archiver.cmd syntax, 6-5
archiving, associative, 6-15
archiving, controlling for a specific file system, 6-8
ASM basic operations, 3-1
ASM capahilities, 1-1, B-1
ASM control structures, dumping and restoring, 9-1
ASM control structures, overview of, 9-1
ASM default values, setting up of, 2-25
ASM defaults, 4-26
ASM file system design, 9-2
ASM file system, backing up, 2-30
ASM file system, how to mount, 5-12
ASM file system, how to unmount, 5-12
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ASM file systems, 5-1

ASM file systems, verification of mounting, 8-5
ASM historian, 4-8

ASM installation and configuration procedure, 2-9
ASM modules, unloading, 2-31

ASM operator utility, using, 11-1

ASM release packages, 2-2

ASM release software & license, requirement of, 2-8
ASM software, removing, 2-31

ASM storage devices, 1-3

ASM structure, 1-4

ASM superblock equipment identifier, 13-7
ASM system preparation, 2-4

ASM, archive, 1-1

ASM, components of, 1-4

ASM, configuration of, 2-15

ASM, how to start, 3-2

ASM, how to stop, 3-2

ASM, ingtallation and configuration, 2-1

ASM, licensing of, 2-14

ASM, recycle, 1-2

ASM, release, 1-1

ASM, stage, 1-2

ASM, startup and shutdown, 2-28

attributes, setting release and stage, 6-12
auditing libraries, 4-20

auditing volumes, 3-5

B

backups of .inodes, establishing, 2-30
barcode labeling, 4-4

C

catalog, building of, 4-20, 4-28
catalog, how to build, 4-5
catalogs, displaying, 8-6
command, dump_cat, 4-6




commands, archiver, 1-7

commands, medialibrary, 1-7

commands, specialized maintenance, 1-8

commands, system administrator, 1-6

commands, used for creating and maintaining ASM file systems, 1-6
commands, user, 1-5

common problems and error messages, 4-30

configuration check procedure, 2-16

control structure backups, making for file systems, 9-2

control structures, dumping using .inodes, 9-5

control structures, how to dump using samfsdump/samfsrestore, 9-4
conventions, used in this guide, vi

D

D2 tape, formatting of, 4-10
datadir, default directory, 6-10
defaults.conf file, 4-3
delay time, 6-10
device command,
down eg, 11-10
idleeq, 11-10
maxcontig eq value, 11-10
off eq, 11-10
oneq, 11-10
partial eq partial, 11-10
thresh eq high low, 11-11
unavail eq, 11-10
unload eg, 11-10
device commands, 11-10
deviceinformation, viewing, 10-21
device state, changing, 10-25
device, auditing, 10-26
device, entering, 11-3
device, unloading, 10-25
device path _name, 4-26
devices, controlling, 10-25
devicetool, using, 10-21
directories and files, installation of, 2-3
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disaster recovery, B-1

disk cache configuration, example of, 2-18

disk cache verification, 2-4

disk dache to an ASM file system, how to add, 13-7
disk space release, preventing, 6-14

disk space requirements, 2-5

disk space, releasing, 6-13

disksinan ASM file system, how to replace, 13-8
display control commands, 11-7

display fields, viewing, 10-24

display format, changing, 10-23, 10-29

displayed fields, viewing, 10-30

displays, updating, 10-10

DLT tapedrives, how to upgrade, 13-6

drive operations, manually mounted, 3-10
drivetiming values, 4-4

drives not supported by Solaris, 2-12

drives, controlling number used for archiving, 6-8

E

error messages, common, 4-22
error messages, dump and restore, 9-5
device command,
deviog eq, 11-11
event logging, 6-3
exported media, tracking of, 4-8

F

factors, positive and negative, 14-11

file attributes, 5-8

file changes, restoring, 2-32

filedisplay, 5-9

fileinode, 5-8

file sizes, why ASM can accept very large, 5-3

file system alocation, 5-2

file system control structures, how to dump and restore, 9-3
file system features, 5-1




file system geometry, 5-2

file system inodes, 5-2

file system integrity, how to check, 5-12

file system operations, 5-12

file system states and attributes, 10-6

file system(s), mounting of, 2-33

file system, commands and utilities, 5-11

file system, how to repair, 5-13

file system, making, 2-27

file system, mounting on the client machines, 2-29
file system, restoring from .inodes, 9-6

file system, sharing with client machines, 2-28

file system’s .inodes file, scanning of, 8-5

file systems, how to restore, 9-4

file systems, unmounting, 2-31

filenames, specifying using regular expressions, 6-11

flags field, viewing, 10-30

G

general commands, 6-8
global commands, 14-10

graphical user interfaces (GUIs), used to manage ASM, 10-1

H

hardware configuration, example of, 2-17

hardware upgrades, preparing for, 13-1

ignore commands, removal of, 8-10
installation CD-ROM, mounting, 2-10
installation CD-ROM, mounting of, 2-30
installation overview, 2-1

installation, system preparation, 2-1

intended audience, for this guide, v
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large file sizes, acceptance of, 14-3
LHW and HLWM file system states, difference between, 14-12
libmgr(1M), 1-5, 10-1

libmgr(1M), description of, 1-5
libraries, Ampex media, 4-8
libraries, how to update, 13-1
library calls, 12-2

library catalog, how to unload, 13-2
Library Manager, 10-2

Library Manager, display, 10-3
Library Manager, how to reset, 10-2
Library Manager, how to start, 10-2
library operations, 4-5

library, how to add dlots, 13-2
library, how to audit, 3-5

library, how to turn off, 3-2

library, how to turn on, 3-2

library, network controlled, 4-1
library, SCSI-attached, 4-1

libsam, 1-6

libsamrpc, 1-6

libsamrpc, use of, 12-3

licensefile, 2-8

license keys, how to obtain, 13-2
license keys, updating, 2-32
licensing, 2-8

log file, sample, 7-4

M

magazines, loading and unloading of, 10-16
manual pages, provided with ASM 3.3 release, C-1
manually loaded DLT drive, configuration of, 2-22
manually loaded MO drive, configuration of, 2-21
master configuration file (mcf), 4-2

mcf file, 4-19, 4-24, 14-2

media changer catalogs, scanning of, 8-3




media changer, recycling of, 8-6
media drive operations, 10-5
media drive states and attributes, 10-7
media errors, how to clear, 3-7
media libraries, how to configure, 4-2
media library operations, 3-7, 3-9
media library, hardware and software, 4-1
media library, how to upgrade or replace, 13-3
media operations, 10-5
media, how to label, 3-3
media, labeling, 10-26
media, moving, 10-20
medium, how to load, 3-10
medium, how to unload, 3-10
miscellaneous command,

mount mntpt, 11-13

openeq, 11-13

g, 11-13

quit, 11-13

read addr, 11-13

refreshi, 11-13

snap filename, 11-13
miscellaneous commands, 11-13
MO library, configuration of, 2-21
modified system files, 2-4
mount point, creation of, 2-26
mount requests, clearing, 10-30
mount_samfs(1M), 5-11

O

on-line help, displaying for samtool, 10-11
on-line help, using operator utility, 11-3
operations, manually-mounted device, 3-1
operations, medialibrary, 3-1

operator commands, 11-7

operator display keys, 11-4

operator displays, 11-14

operator displays, status codes, 11-5
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operator displays, viewing, 11-4
operator information, 11-1
operator utility (samu), 11-1
operator utility, capabilities of, 11-1
operator utility, device state codes, 11-6
operator utility, how to start, 11-2
operator utility, how to stop, 11-2
operator utility, interacting with, 11-2
operator utility, requirementsfor, 11-1
archiver command,

artrace, 11-12
organization, of thisguide, v

P

packages, adding, 2-31

parametersfile, 4-3

PATH and MANPATH, setting up, 2-13
prerequisite knowledge, for system administrators, v
preview request commands, 14-10

preview request commands, water mark, 14-10
preview request priority, calculating, 14-12
preview request priority, how to set up, 14-12
preview requests, prioritization of, 14-9
previewtool, using, 10-28

prioritization, complex with multiple file systems, 14-14
priority age, 6-21

priority archive_immediate, 6-21

priority archive loaded, 6-21

priority archive overflow, 6-21

priority copies, 6-21

priority copyl, 6-21

priority copy2, 6-21

priority copy3, 6-21

-priority copy4, 6-21

priority offline, 6-21

priority queuewait, 6-21

priority rearchive, 6-21

priority regrelease, 6-21
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priority size, 6-21

priority stage loaded, 6-21

priority stage overflow, 6-21

privilege levels, 10-2

probe-scsi-all, 13-4, 13-7

problem reporting, A-2

problem reporting, contact Support, A-4
problem reporting, detail the problem, A-3

problem reporting, gather diagnostic outputs, A-3
problem reporting, recording information, A-3

problem reporting, severity level, A-2
product enhancements, A-1
product support, A-1

R

rebooting the system, 2-13
Recycler, 8-1

Recycler theory of operations, 8-2
Recycler, configuration of, 8-8
Recycler, current data, 8-1
Recycler, expired data, 8-1
Recycler, free space, 8-1
Recycler, running of, 8-9
Recycler, steps performed, 8-2
Recycler, troubleshooting, 8-11
recycler.cmd, 8-4

recycler.cmd, setting up, 8-8
recycler.shfile, creation of, 8-10
recycler.sh, running of, 8-7
recycling, process of, 8-2
related topics, direct 1/0, 14-8

related topics, flush_behind command, 14-9

related topics, mount parameters, 14-8
related topics, performance, 14-8
related topics, stage flush_behind, 14-9
Release, priority of, 7-5

Releaser, 7-1

Releaser command file, 7-3
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Releaser, configuration of, 7-7
Rel easer, operation of, 7-7
Releaser, running manually, 7-9
Releaser, troubleshooting, 7-9
releaser.cmd, 7-3
remote procedure calls (RPC), 12-1
removable media devices, requirement of, 2-7
removable medialibraries, management of, 4-1
request command, creating filesusing, 14-5
retrieving files, 14-8
robot command,
audit eq, 11-12
export eq dot, 11-12
import eq, 11-12
mtslot eq slot, 11-12
mtvsn eq vsn, 11-12
robot commands, 11-12
robot operations, 10-5
robot, changing the state of, 10-15
robotically loaded DLT drive, configuration of, 2-23
robots, management of, 10-15
robottool command, 10-10
robottool, use of, 10-12
round-robin allocation, 5-6
RPC server process, 12-3
rpc.sam services, 12-3

rpc.sam, description of, 1-6

S

sam_advise(3), 5-11

samdumps, establishing, 2-29
samfsck(1M), 5-11

samfsdump, 9-2
samfsdump/samfsrestore, 9-1
samfsdump/samfsrestore(1M), 5-11
samfsrestore, 9-2

samgrowfs(1M), 5-11

samhost, default server name, 12-3
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SAMHOST, environment variable, 12-3
sam-init command, how to start, 1-4
sam-init, master process, 1-4
sammkfs(1M), 5-11
samncheck(1M), 5-11

samtool (1M), 10-1

samtool, selecting atool, 10-10
samtool, using, 10-9

screen resources, 10-11

screen snapshots, 11-14

server machine, specification of, 12-3
server, how to upgrade, 13-9

servers, how to update, 13-1

service providers, authorized, A-1
setfa(l), 5-11

severity level A, A-2

severity level B, A-2

severity level C, A-2

severity level D, A-2

sfind(1), 5-11

single files and directories, how to restore, 9-5

miscellaneous command,

clear ven, 11-13
ds(1), 5-11
software packages, release of, 2-2
software upgrade procedure, 2-30
Solaris operating system, 2-5
Solaris patch requirements, 2-6
SONY 8400 operations, 4-14
SONY 8400 PetaSite Library, 4-14
Sony B9 and B35 Libraries, 4-13
SONY Operations, 4-13
SPARC server requirements, 2-4
special files, support for, 5-3
ssi.sh script, 4-27
st.conf, updating, 4-19, 4-24
status information, viewing, 10-14

stop sam-init, 2-31
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storage devices, support of, 1-3

StorageTek Libraries, 4-18

StorageTek Libraries, configuring a SCSl-attached, 4-19
StorageTek Libraries, managing SCSl-attached, 4-18
StorageTek parametersfile, 4-25

StorageTek problem identification checklist, A-4
StorageTek software support, A-1

StorageTek support center, A-1

stripe allocation, 5-7

super user access, 2-6

support center, hours of operation, A-5

support contacts, A-5

support procedures, A-5

system logging, configuration of, 2-14

system recovery, 5-3

system, rebooting of, 2-33

T

tape drive, how to clean, 3-6

tape drives, how to update, 13-1

tape drives, upgrading, 13-6

tapes, exporting using a mailbox, 3-8
tapes, how to add/remove/move, 3-9
tapes, importing using a mailbox, 3-7
tapes, optical disks, labeling of, 2-26
target and LUN numbers, 2-12
thresholds, setting, 10-27

tools, GUI, 1-5

U

unarchiving, automatic, 6-14
update /etc/vfstab, creation of, 2-26
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V

Vnode Interface, 5-1

volume management, 5-2, 5-3

volume management, SAM-QFS, 5-4
volume overflow, 14-6

volume overflow, controlling, 6-9
volume, exporting, 10-18

volume, how to audit, 3-5

volume, how to load into adrive, 3-3
volume, how to unload from adrive, 3-3
volume, labeling, 10-18

volume, mounting and unloading, 10-18
volumes, working with, 10-16

VSN associations, 6-22

VSN catalog display, 10-8

VSN catalog display, tailoring, 10-17
VSN catalog, creation of, 2-25

VSN pools, 6-21

VSN status information, viewing, 10-21
VSN table, displaying of, 8-7

VSN table, sorting of, 8-6

VSN, auditing, 10-18

VSN, finding, 10-17

V SN, assigning to appropriate archive, 8-6
V SNs, reserving, 6-17
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