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New Features in this Guide

This revision supports DMF 6.5 and includes the following changes:
= Configuration file changes:
— New parameter in the dri vegr oup object:

< REDI RECT_TI ME_DG_DOWN specifies the number of seconds that DMF will
wait before redirecting recalls; after all drives have been down for
REDIRECT_TIME_DG_DOWN seconds, DMF will start forwarding every
recall to the VG that holds the secondary copy.

New parameter in the fi | esyst emobject:

= RELEASETHREADS specifies the number of threads in the DMF daemon that
will be created to handle requests to release filesystem blocks when files are
made offline (OFL).

— New parameters in the t askgr oup object:

< DMM GRATE_M N_OFFLI NE_AGE specifies the value used for the - p option
(in minutes) when dmi gr at e(8) is executed by the run_dmnmi grat e. sh
task. This value is a file’s minimum age in order for its data blocks to be
released, making the file offline.

< DMM GRATE_M N_OFFLI NE_SI ZE specifies the value used for the - s
option (in bytes) when dnmi gr at e is executed by the r un_dnmi grat e. sh
task. This value is a file’s minimum size in order for its data blocks to be
released, making the file offline.

< DWM GRATE_QUEUE_NMAX specifies the maximum number of dmmi gr at e
requests that can be outstanding in the DMF daemon queue at any given
time when dmmi gr at e is executed by the r un_dnmi gr at e. sh task; when
this threshold is reached, the command waits before issuing more requests.

See:
"dri vegr oup Object Parameters" on page 397
"fil esyst emObject Parameters" on page 351

"t askgr oup Object Parameters” on page 312
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New Features in this Guide

— dnmi gr at e(8) man page

Temporary files that are produced by the integrated-backup method now have a
project ID of 4136. To exclude these temporary files from migration, you should
add an initial SELECT_VG or SELECT _MSP parameter that is defined to exclude

files with this project ID. This is required under the following conditions:

— If DUMP_WORKSPACE is not set

— If DUMP_WORKSPACE is explicitly set to a location inside the backup filesystem
(the filesystem that has USE_AS DUMP_DEST set to ON)

See "pol i cy Examples for Integrated Backups" on page 389.

When DMF is stopped or started using the recommended ser vi ce(8) commands
(service dnf stop and service dnf start), all of the related services are
now also stopped or started, irrespective of the status of DMF Manager (the

dnf man service).

When configuring the i dent service, you should use the onl y_fromoption in
the RHEL / et ¢/ xi net d. d/ pi dent d file or SLES / et ¢/ xi net d. d/ aut h file to
specify that the service is only run on the DMF server. See step 5 of "Overview of
the Installation and Configuration Steps” on page 165.

"Ensure Quick Communication Among Nodes in the DMF Environment" on page
91:

"Preferred Method: Consistent / et ¢/ host s File on All Nodes and Access
Local First" on page 91

— "Acceptable Method: Reliable DNS in a Dedicated HA cluster” on page 93

"Explicitly Specify the Server on OpenVault Commands" on page 122
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About This Guide

This guide tells you how to configure and administer the SGI® DMF tiered-storage

virtualization environment.

For information about this release, see the SGI InfiniteStorage™ Software Platform
(ISSP) release notes (README. t xt ) and the DMF release notes (READVE_DMF. t xt ).

The DMF 6 Filesystem Audit Guide describes how to solve problems with DMF should
you encounter them.

Also see:

COPAN MAID for DMF Quick Start Guide

CXFS 7 Administrator Guide for SGI InfiniteStorage
CXFS 7 Client-Only Guide for SGI InfiniteStorage
High Availability Guide for SGI InfiniteStorage
OpenVault Administrator Guide for SGI InfiniteStorage
SGI 400 VTL for DMF Quick Start Guide

TMF 6 Administrator Guide for SGI InfiniteStorage
XVM Volume Manager Administrator Guide

Scality RING documentation provided at:

docs.scality.com

Note: You must enter your Scality username and password

Amazon Simple Storage Service (S3) documentation provided at:

http://aws.amazon.com/s3/
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Man Pages

User Commands

File Formats

Administrator Commands

DMF provides man pages for user commands, file formats, and administrator

commands.

Man pages are available for the following DMF user commands:

dmar chi ve(1)
dmat tr (1)
dntapaci ty(1)
dncopy(1)

dmdu(l)
dnfind(l)
dnget (1)

dm s(1)

drmput (1)
dmt ag(1)

Man pages are available for the following DMF file formats:

dnf . conf (5)
trxj (5)

dmver si on(1)
sgi _dndu(1)
sgi _dnfind(1)
sgi _dm s(1)

Man pages are available for the following DMF administrator commands:

dmat r ead(8)
dmat snf (8)
dmat vf y(8)
drmaudi t (8)
dntat adm8)
dntheck(8)
drtcl ri pc(8)
dntol | ect (8)
drnconfi g(8)
dntopan(8)
dndadm(8)
dndat e(8)
dmdbcheck(8)

There is also the sgi - | t f s(8) man page.

dmdbr ecover (8)
dmdi dl e(8)
drmdskf r ee(8)
dmdskvf y(8)
dmdst at (8)
dmdst op(8)
dmdunp(8)
dndunmpj (8)
drmenpt yt ape(8)
dnf daenon(8)
dnfill (8)

dnfl i cense(8)

dnf sfree(8)

dnf snon(8)

dmhdel et e(8)

dm ockngr (8)

dmmi gr at e(8)
dmmove(8)

dmvtr ee(8)
dmode_admi n(8)
dmov_keyfil e(8)
drmov_| oadt apes(8)
drmov_makecart s(8)

dmgvi ew(8)

dmscanf s(8)
drsel ect (8)
drmsnap(8)
drsort (8)

drst at (8)

dnt apest at (8)
drmunput (8)
drmusage(8)
drusr cnd(8)
dmvol adm(8)
dnxf spr une(8)
dnxf srest or e(8)
sitelibverify(8)
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Obtaining Publications

You can obtain SGI documentation as follows:

Conventions
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Log in to the SGI Customer Portal at http://support.sgi.com. Click the following:

Support by Product
> productname
> Documentation

If you do not find what you are looking for, click Search Knowledgebase, enter a
document-title keyword, select the category Documentation, and click Search.

The / docs directory on the ISSP DVD or in the online download directory
contains the following:

— The ISSP release note: / docs/ READMVE. t xt
— DMF release notes: / docs/ READVE _DMF. t xt

— A complete list of the packages and their location on the media:
/ docs/ RPMS. t xt

— The packages and their respective licenses: / docs/ PACKAGE LI CENSES. t xt

The release notes and manuals are provided in the noar ch/ sgi -i sspdocs RPM
and will be installed on the system into the following location:

/usr/ shar e/ doc/ packages/ sgi - i ssp- ISSPVERSION/ TITLE

The following conventions are used throughout this document:

Convention Meaning

conmand This fixed-space font denotes literal items such as

commands, files, routines, path names, signals,
messages, and programming language structures.

manpage (x) Man page section identifiers appear in parentheses after

man page names.

variable Italic typeface denotes variable entries and words or

concepts being defined.



About This Guide

user input This bold, fixed-space font denotes literal items that the
user enters in interactive sessions. (Output is shown in
nonbold, fixed-space font.)

[] Brackets enclose optional portions of a command or
directive line.

Ellipses indicate that a preceding element can be
repeated.

Reader Comments

If you have comments about the technical accuracy, content, or organization of this
publication, contact SGI. Be sure to include the title and document number of the
publication with your comments. (Online, the document number is located in the
front matter of the publication. In printed publications, the document number is
located at the bottom of each page.)

You can contact SGI in either of the following ways:
= Send e-mail to the following address:
techpubs@sgi.com

= Contact your customer service representative and ask that an incident be filed in
the SGI incident tracking system:

http://www.sgi.com/support/supportcenters.html

SGI values your comments and will respond to them promptly.
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DMF Features
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Introduction

This chapter provides an overview of SGI® DMF tiered-storage virtualization
software. It discusses the following:

"DMF Features" on page 1
"How DMF Software Works" on page 14
"Requirements" on page 43

"Administration Tasks" on page 51

DMF software transparently moves file data from high-performance but expensive
disk to levels of decreased-performance but inexpensive media known as secondary
storage. This lets you cost-effectively maintain a seemingly infinite amount of data
without sacrificing accessibility for users.

This section discusses the following features of DMF software:

"Automatic Monitoring of Filesystem Space" on page 2
"Easy and Constant Availability of Data" on page 5
"Partial-State Files" on page 5

"Safety and Scalability" on page 6

"Site-Defined Migration Policies" on page 7

"A Variety of Migration Targets" on page 7
"Support for Fileserving Applications" on page 8
"DMF Manager Web Interface" on page 9

"DMF Control from Client Platforms" on page 12
"High Availability" on page 13

"SOAP Web Service" on page 13



1: Introduction

= "Direct Archiving" on page 13
= "Mounting Services" on page 13

e "Out-of-Library Tapes" on page 14

Automatic Monitoring of Filesystem Space

A managed filesystem is an XFS or CXFS filesystem mounted with the Data Management
Application Programming Interface (DMAPI) enabled and for which DMF software can
migrate and/or recall migrated data. DMF software continuously monitors managed
filesystems on high-performance disk so that it can maintain a certain amount of free
space in those filesystems. This free space permits the creation of new files and the
recall of previously migrated files. Figure 1-1 describes the concept of the DMF
migration cycle between the managed filesystem and the secondary storage.

Create/Recall

Create new files in the
managed filesystem

on high-performance disk
and recall previously
migrated files

Free

Free least-recently accessed

file data blocks in the Copy

managed Copy file data to
filesystem secondary storage

Monitor

Monitor the free-space
minimum threshold

of the managed
filesystem

Figure 1-1 DMF Cycle
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DMF software automatically detects a drop below the free-space threshold. DMF
software then transparently moves file data from the managed filesystem to the
secondary storage by freeing the data blocks of files that have already been migrated.
File migration occurs in two stages:

= Stage One: A file’s data is copied (migrated) to secondary storage.

= Stage Two: After the copy is secure, the file is eligible to have its data blocks
released. This occurs only after a minimum free-space threshold is reached or
when a manual request to free a file’s disk blocks is made via the dnput -r
command. DMF software choses file data to free according to site-defined policies
involving size and access time.

For example, Figure 1-2 shows a configuration where DMF software will free the data
blocks of less-recently accessed files (such as represented by the letter “A”) to empty
the managed filesystem well below the threshold as new files are added or as
previously migrated files (such as represented by the letters “B” and “E”) are recalled.
Despite the movement of data, all content is accessible all of the time.

Note: When configured according to best practices, DMF software makes two copies
of migrated data for safety reasons. Data will be recalled from a second copy only if
necessary. For simplicity, Figure 1-2 does not show the second copy of file data.
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Time 1:

DMF migrates data to
secondary storage
(makes 2 copies)

on a periodic basis

Time 2:

New files added to the
managed

filesystem cause it to
exceed the free-space
threshold

Time 3:

DMF frees data blocks for
the oldest migrated files
until the filesystem is well
below the threshold

Time 4:

Newly added files and
recalled files cause the
threshold to be exceeded

Time 5:

DMF frees data blocks for
the oldest migrated files
until the filesystem is well
below the threshold

Data Blocks on
High-Performance Disk
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Figure 1-2 Free-Space Minimum Threshold
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Easy and Constant Availability of Data

Partial-State Files
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In general, only the most timely data resides on the higher-performance disk; DMF
software automatically migrates less timely data to secondary storage. However, all of
the data always appears to be online to users and applications using normal access
methods, regardless of the data’s actual location.

Although DMF software moves file data, it leaves file metadata in place so that users
can access files without knowing the actual location of the data. Metadata consists of
items such as index nodes (inodes) and directory structure. Migrated files appear as
normal files to users and are always easily accessible via high-performance network
connections.

Because migrated files remain cataloged in their original directories, users and
applications never need to know where the data actually resides; they can access any
migrated file using normal processes. In fact, when drilling into directories or listing
their contents using standard POSIX-compliant commands, a user cannot determine
the location of file data within the storage tier; determining the data’s actual residence
requires special commands or command options.

A file whose data blocks have been freed is considered from the DMF software
perspective to be offline and its data blocks are therefore available for new active data,
either new files or recalled files. However, from the user perspective, the file always
appears to be online because the inodes and directories remain in the managed
filesystem, allowing users to access the file by normal means.

The only difference users might notice when accessing a file whose data blocks have
been freed is a delay in response time, because the data must be retrieved from
secondary storage. From the user’s perspective, all data always appears to be
available online, regardless of its actual location.

Managed files can have multiple distinct file regions with different residency states. A
region is a contiguous range of bytes that have the same residency state. A file that
has more than one region is called a partial-state file. A file that is in a static state (that
is, not currently being migrated or unmigrated) can have one region that is online in
the managed filesystem for immediate access and another region that is offline and
must be recalled in order to be accessed.

Partial-state files provide the following capabilities:



1: Introduction

= Accelerated access to first byte, which allows you to access the beginning of an
offline file before the entire file has been recalled.

= Partial-state file online retention, which allows you to keep a specific region of a file
online while freeing the rest of it (for example, if you wanted to keep just the
beginning of a file online). See "r anges Clause" on page 383.

= Partial-state file recall, which allows you to recall a specific region of a file without
recalling the entire file. For more information, see the dnput (1) and dnget (1) man

pages.

For additional details, see:

= "Modify Partial-State Capability with Care" on page 122
- "dndaenon Object Parameters” on page 290

= Appendix G, "Considerations for Partial-State Files" on page 779

Safety and Scalability

DMF software transports large volumes of data on behalf of many users and has
evolved to satisfy customer requirements for scalability and the safety of data:

= When you configure the DMF environment using best practices, DMF software
creates at least two secondary-storage copies of the data in order to prevent file
data loss in the event that a migrated copy is lost. See "Ensuring Data Integrity"
on page 38.

= Because system interrupts and occasional storage device failures cannot be
avoided, it is essential that the integrity of data be verifiable. Therefore, DMF
software also provides tools necessary to validate your storage environment. See
"Commands Overview" on page 56.

< DMF with the Parallel Data-Mover Option (referred to as Parallel DMF) lets you
scale the DMF 1/0 capacity in cost-effective increments. A data mover is a node
running processes that migrate and recall data to secondary storage. In the basic
DMF product, the DMF server incorporates the functionality of an integrated
data-mover node. Parallel DMF allows the DMF system to reside on a single
server and minimizes the cost of a DMF implementation. For users with higher
throughput requirements, this option allows multiple data movers to operate in
parallel, increasing data throughput and enhancing resiliency. The parallel
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data-mover node’s dedicated function is to move data to and from secondary
storage. See "Parallel DMF Overview" on page 33.

Site-Defined Migration Policies

As a DMF administrator, you determine how disk space capacity is handled by doing
the following:

= Selecting the filesystems that DMF software will manage
= Specifying the amount of free space that will be maintained on each filesystem
= Ranking file-selection criteria, such as file size and file age

DMF software selects files for migration and frees data blocks of already migrated
files based on site-defined criteria that are specified in a migration policy. For example,
a migration policy does the following:

= Makes the specified humber of copies of migrated data. DMF software places
those copies on separate secondary-storage targets. SGI strongly recommends that
you create at least two secondary-storage copies in order to prevent file data loss
in the event that one copy is damaged.

= Migrates the data at the times specified or when the specified free-space minimum
threshold is exceeded.

= Optionally keeps a small amount of data in the managed filesystem for each file,
even after migration (for use by file managers, in order to avoid unnecessary recall
of a file due to directory browsing).

= Maintains a specified percentage of the managed filesystem free for new data
(either new files or recalled files). When the filesystem reaches this threshold, DMF
software will free the already-migrated data blocks until the specified percentage
of the filesystem is free, normally selecting files by size and last-access time.

A Variety of Migration Targets
DMF software can migrate data to the following media:
= Cloud storage

= Fibre Channel tapes and tape libraries that are supported by the OpenVault or
TMF mounting services

007-5484-016 7
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SCSI low-voltage differential (LVD) tapes and tape libraries

Note: If you have a high-voltage differential (HVD) tape or tape library that you
want to use for the DMF environment, you must contact SGI Professional Services
for assistance in obtaining the appropriate HVD-LVD converter.

The LVD requirement is only for tapes and tape libraries. It does not apply to
HVD disk.

Disk

COPAN RAID sets:

— COPAN massive array of idle disks (MAID)
— SGI 400 virtual tape library (VTL)

JBFS configurations

Another server (via NFS or FTP)

You can also use disk or COPAN RAID sets as a cache in conjunction with another
migration target to provide multiple levels of migration; see "Multiple Storage Tiers"
on page 19.

Support for Fileserving Applications

DMF software supports a range of storage-management applications. In some
environments, DMF software is used strictly to manage highly stressed online disk
resources. In other environments, it is also used as an organizational tool for safely
managing large amounts of data. In all environments, DMF software scales to the
storage application and to the characteristics of the available storage devices.

DMF software interoperates with the following:

Standard data export services such as NFS and FTP
XFS® filesystems
CXFS™ clustered filesystems

Microsoft® SMB (also known as the CIFS) as used by Samba when fileserving to
Windows® systems
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By combining these services with DMF software, you can configure an SGI system as
a high-performance fileserver.

DMF Manager Web Interface
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DMF software provides a set of graphical and command-line tools to help you
configure, monitor, and manage the DMF system. DMF Manager is a web-based tool
you can use to do the following:

Configure the DMF environment
Install DMF licenses
Display status of the DMF environment

Display reports about internal DMF processing queues, allowing you to cancel and
reprioritize specific requests

Start and stop DMF processes

Deal with day-to-day DMF operational issues

Display performance metrics, including filesystem throughput and volume usage
Create custom statistics reports

Accommodate tape volumes that are physically not in the tape library

Show SGI Linear Tape File System (LTFS) information, configure LTFS, and
mount/unmount LTFS tapes

Restore filesystems and filesystem components

For details, see:

"DMF Manager Requirements” on page 49
Chapter 6, "DMF Manager" on page 191
Chapter 17, "DMF Queue Viewing" on page 605

Also see:

"Using Out-of-Library Tapes" on page 184
Chapter 18, "SGI LTFS" on page 631
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DMF Manager is useful for all DMF customers from enterprise to high-performance
computing and is available via the Firefox® and Internet Explorer® web browsers.

At a glance, you can see if the DMF environment is operating properly. An icon in
the upper-right corner indicates if the DMF environment is up (green) or down
(upside down and red). If something requires, DMF Manager makes actions available
to identify and resolve problems. The tool volunteers information and provides
context-sensitive online help. DMF Manager also displays performance statistics,
allowing you to monitor DMF activity, filesystems, and hardware.

Figure 1-3 is an example of the Overview panel. It shows status of the DMF
environment, including the following:

= The DMF environment is up (green icon)
= There are some warnings that may require action (yellow icon)

e The/dm _fs2 filesystem is related to the vol unel and vol unme2 volume groups
(VGs)
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Problem on DMF status
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Figure 1-3 DMF Manager
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DMF Control from Client Platforms
This section discusses the following:
= "Overview of the Windows Client" on page 12

= "Overview of the IRIX, Mac OS X, Linux, and Solaris Clients" on page 12

Overview of the Windows Client

The DMF client for Windows systems lets users and administrators control DMF via
file shares configured on the Samba server. The Samba server must have SGI enhanced
Samba installed, and may be either the DMF server or a CXFS client-only node.

Using Windows Explorer, you can do the following for files on which you have the
appropriate permission, depending upon site-specific configuration:

= View DMF file properties

= Execute the following DMF user operations:
— Recall files, similar to the functionality of the dnget (1) command
— Migrate files, similar to the functionality of the dnput (1) command
— Set site tags, similar to the functionality of the dm ag(1) command

= Set a project ID, similar to functionality of the dnpr oj i d(8) command

See DMF 6 Client Guide for Windows Systems.

Overview of the IRIX, Mac OS X, Linux, and Solaris Clients

Several DMF user commands are available natively on DMF clients running any of
the following operating systems (see the DMF release notes for the specific versions
that are supported):

e SGI IRIX®

= Apple® Mac OS X®

= Red Hat® Enterprise Linux® (RHEL)

= SUSE® Linux® Enterprise Server (SLES)

e Sun™ Solaris™
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High Availability

A\

SOAP Web Service

Direct Archiving

Mounting Services
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For more details, see "User Commands" on page 57.

You can run DMF software in a high-availability (HA) cluster.

Caution: This will require some configuration requirements and administrative
procedures (such as starting/stopping DMF services) that differ from the information
in this DMF guide. For more information about DMF and HA, see High Availability
Guide for SGI InfiniteStorage.

DMF software provides access to a subset of the DMF client functions via the DMF
Simple Object Access Protocol (SOAP) web service. For more information, see
Chapter 16, "DMF SOAP Server" on page 597.

You can use the direct archiving feature to manually copy file data between a POSIX
filesystem (such as a Lustre™ filesystem) directly to DMF secondary storage by
configuring the POSIX filesystem for archive use in the DMF configuration

file and using the dmar chi ve(1) command. The POSIX filesystem cannot be
DMAPI-enabled (that is, it cannot be mounted with the dmi mount option) and is
known as an archive filesystem. When using this feature, DMF software copies the file
data to DMF secondary storage while placing the metadata in a filesystem that is
managed by DMF. See "Use dmar chi ve to Copy Archive File Data to Secondary
Storage" on page 1109.

When you purchase DMF software, you also receive the following mounting services:

= OpenVault storage library management facility, applicable to SLES or RHEL. See
OpenVault Administrator Guide for SGI InfiniteStorage.

= Tape Management Facility (TMF), applicable to SLES only. See TMF 6
Administrator Guide for SGI InfiniteStorage.

13
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Out-of-Library Tapes

When OpenVault is the mounting service, DMF software will try to retrieve data from
an in-library volume before requesting that an out-of-library tape be imported. See
"Using Out-of-Library Tapes" on page 184.

How DMF Software Works

This section discusses the following:

"File States" on page 14

< "DMF Methods" on page 15

= "Multiple Storage Tiers" on page 19
= "Migration Process" on page 27

= "Recall of File Data" on page 27

= "Fast-Mount Cache Configuration Overview" on page 30
= "DMF Server Functions" on page 32
< "Parallel DMF Overview" on page 33
< "DMF Databases" on page 37

= "Ensuring Data Integrity" on page 38
= "DMF Architecture” on page 38

= "Migrate Groups" on page 42

< "DMF Capacity" on page 42

File States

DMF software uses the following terminology with regard to the state of a file in a
managed filesystem:

= Regular file (REG) is a file residing only on the high-performance disk in the
managed filesystem.

14 007-5484-016
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DMF Methods
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= Migrating file (M G is a file whose copies on secondary storage are in progress.

= Migrated file is a file that has one or more complete copies on secondary storage
and no pending or incomplete offline copies. A migrated file is one of the
following from the perspective of DMF software:

— Dual-state file (DUL) is a file whose data resides both on the high-performance
disk and on secondary storage

— Offline file (OFL) is a file whose data is no longer on the high-performance disk
(the data is offline from the DMF perspective, but from the user perspective the
data always appears to be available online)

— Unmigrating file (UNM is a previously offline file in the process of being recalled
to the high-performance disk

— Partial-state file (PAR) is a file with some combination of dual-state, offline,
and/or unmigrating regions

When a file is first migrated, DMF software copies the data to secondary storage but
may not immediately free the data in the managed filesystem on the
high-performance disk. During this period, the file is considered to be dual-state
because it resides in both locations. Like a regular file, a migrated file has an inode.
An offline file or a partial-state file requires the intervention of the DMF daemon to
access its offline data; a dual-state file is accessed directly from the original that still
exists in the managed filesystem.

The operating system informs the DMF daemon when a migrated file is modified. If
anything is written to a migrated file, the offline copy is no longer valid, and the file
becomes a regular file until it is migrated again.

If you are using DMF direct archiving to copy files from a filesystem that is not
managed, archiving files are files where the original resides on an archive filesystem
(one not managed by DMF software, such as Lustre) and whose offline copies are in
progress. When the process completes, the files are offline files.

The migration process is managed by a daemon-like component called a library server
(LS) or media-specific process (MSP):

e LS (dmat | s) transfers data to and from the following types of volumes:

— Magnetic tape in a tape library (also known as a robotic library or silo)

15
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— RAID sets in a COPAN MAID system1
— Virtual tapes in an SGI 400 VTL system
— JBFS configurations

e Cloud MSP (dntl oudnsp) transfers data to and from a cloud storage system
accessible via a network (local or Internet).

e FTP MSP (dnft prrsp) uses the File Transfer Protocol to transfer data to and from
disks of another system on the network.

« Disk MSP (dndsknsp) uses a filesystem mounted on the DMF server itself as the
location on which to store/recall file data. See "Use an Appropriate Filesystem for
a Disk MSP" on page 121.

= Disk cache manager (DCM) MSP is the disk MSP configured for n-tier capability by
using a dedicated filesystem as a cache. DMF software can manage the disk MSP’s
storage filesystem and further migrate it to secondary storage, thereby using a
slower and less-expensive dedicated filesystem as a cache to improve the
performance when recalling files. DCM MSP configuration generally first migrates
data to cache on (for example) serial ATA (SATA) disk and then at a later time
migrates the data from the SATA disk to secondary-storage on physical tape. The
filesystem used by the DCM MSP must be a local XFS or CXFS filesystem.

= Fast-mount cache configuration is a special configuration of an LS volume group that
simultaneously migrates data to a copy on the cache target (such as COPAN
MAID or JBFS configurations) with rapid mount and positioning characteristics
and to secondary-storage copies on the other targets (such as physical tape). This
configuration provides similar functionality to a DCM MSP but does not
downwardly migrate data from the cache tier; in this configuration, an entire
volume on the cache can be freed immediately when the fullness threshold is
reached. See "Fast-Mount Cache Configuration Overview" on page 30.

A site can use any combination of DMF methods.

Figure 1-4 and Figure 1-5 summarize these concepts and "Multiple Storage Tiers" on
page 19 provides more details and illustrations.

1 For historical reasons, these volumes are sometimes referred to as tapes in command output and documentation.
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Before DMF
DMF perspective: regular file
User perspective: online file

High-performance
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Figure 1-4 DMF Methods: Before Migrating
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Figure 1-5 DMF Methods: After Migrating Data and Freeing Space
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Multiple Storage Tiers
The various DMF methods provide multiple storage tiers:
= "Two Tiers" on page 19
= "Three Tiers using DCM MSP" on page 21
= "Three Tiers using Fast-Mount Cache" on page 24

The figures in the following subsections show the use of multiple tiers and the
concepts of DMF data migration (in which file data is copied from the managed
filesystem to the secondary storage, but the inode remains in place in the managed
filesystem) and data recall.

Note: For simplicity, the figures in this chapter do not address a second copy of
secondary storage. Data will be recalled from a second copy only if necessary.

Two Tiers

LS and non-cache MSPs (cloud MSP, disk MSP, or FTP MSP) provide two tiers of
storage media:

= Tier-1: Managed filesystem on high-performance disk

= Tier-2: Secondary storage on cloud storage, disk (including COPAN MAID,
COPAN VTL, and JBFS configurations), FTP server, or tape

Figure 1-6 and Figure 1-7 show an example of the process using two tiers.
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Before migrating Managed filesystem
tier-1
DMF perspective: regular file Destination:
User perspective: online file high-performance disk
inode
data
Secondary storage
tier-2
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cloud/disk/FTP/tape
After migrating Managed filesystem
tier-1
DMF perspective: dual-state file Destination:
User perspective: online file high-performance disk
inode
data
Secondary storage
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Destination:
cloud/disk/FTP/tape
data
Migrate file

Figure 1-6 Two Tiers: Migrating File Data
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After freeing space Managed filesystem

tier-1
DMF perspective: offline file Destination:
User perspective: online file high-performance disk

inode

e

Secondary storage

tier-2
Destination:
cloud/disk/FTP/tape
Recalling file data Managed filesystem
tier-1
DMF perspective: unmigrating file Destination:
User perspective: online file high-performance disk
inode

| | < Recall file

Secondary storage
tier-2

Destination:

cIoud/disk/FTP/tj;y

Figure 1-7 Two Tiers: Freeing and Recalling File Data

Three Tiers using DCM MSP
Adding a DCM MSP provides three tiers of storage media:
= Tier-1: Managed filesystem on high-performance disk

Tier-2: Cache on high-capacity, low-cost disk that will downwardly migrate and
free data on a file basis

= Tier-3: Secondary storage on cloud storage, FTP server, or tape
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Figure 1-8 and Figure 1-9 show an example of the process using three tiers of storage
with a DCM MSP, where data moves first to a cache on lower-performance but
less-expensive disk, then to inexpensive storage. The file will be recalled from disk
cache as long as it resides there because it is faster than recalling from the third tier.

Before migrating | Managed filesystem

tier-1
DMF perspective: regular file Destination:
User perspective: online file high-performance disk
inode
data Cache storage
tier-2
Destination:

Secondary storage

high-capacity, low-cost, >
tier-3
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After migrating | Managed filesystem
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DMF perspective: dual-state file Destination:
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inode
Cache storage
data tier-2
Destination:
high-capacity, low-cost, Secondary storage
lower-performace disk tier-3
dat Destination:
Migrate file 'E cloud/FTP/JBFS/tape

Migrate file

Figure 1-8 DCM MSP: Migrating File Data
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After freeing space
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Figure 1-9 DCM MSP: Freeing and Recalling File Data
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Three Tiers using Fast-Mount Cache
Adding a fast-mount cache provides three tiers of storage media:
= Tier-1: Managed filesystem on high-performance disk

= Tier-2: Fast-mount cache (such as COPAN MAID or JBFS configurations) that will
be freed on a volume basis (no downward migration)

= Tier-3: Secondary storage on cloud storage, FTP server, JBFS configurations, and
tape

Figure 1-10 and Figure 1-11 show an example of the process using three tiers of
storage, where a copy of the data is simultaneously placed in tier-2 fast-mount cache
(such as COPAN MAID or JBFS configurations) and in tier-3 secondary storage (such
as tape). The file will be recalled from the cache as long as it resides there because it
is faster than recalling from tier-3 storage.

Note: Unlike the DCM MSP, this method does not migrate data from the cache to
tier-3; therefore, volumes on the cache can be freed immediately when the fullness
threshold is reached.

For more information, see "Fast-Mount Cache Configuration Overview" on page 30.
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Figure 1-10 Fast-Mount Cache: Migrating File Data
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Figure 1-11 Fast-Mount Cache: Freeing and Recalling File Data
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Migration Process

You choose both the percentage of the filesystem to migrate and the amount of free
space. You as the administrator can manually trigger file migration or file owners can
issue manual migration requests.

A file is migrated when the automated space-management controller dnf sf r ee(8)
selects the file or when an owner requests that the file be migrated by using the
drmput (1) command.

When the daemon receives a request to migrate a file, it does the following:
1. Adjusts the state of the file.
2. Ensures that the necessary MSPs/VGs are active.

3. Sends a request to the MSPs/VGs, who in turn copy data to the secondary
storage media.

When the MSPs/VGs have completed the offline copies, the daemon marks the file as
migrated in its database and changes the file to dual-state. If the user specifies the
drmput - r option, or if dnf sf r ee requests that the file’s space be released, the
daemon releases the data blocks and changes the file state to offline. For more
information, see the dnput (1) man page.

Note: DMF software does not migrate pipes, directories, or UNIX® or Linux special
files.

Recall of File Data
This section discusses the following:
= "Recall from the Appropriate Location" on page 27
= "Order of Recall" on page 28

= "Freeing Data Blocks to Make Space for Recalls" on page 30

Recall from the Appropriate Location

Data is provided to the user from the appropriate location:

007-5484-016 27



1: Introduction

Order of Recall

28

If a user accesses a dual-state file, the data comes directly from the
high-performance disk as normal, providing the fastest access.

After the data blocks on the managed filesystem are freed, DMF software
automatically recalls the file’s data from the secondary storage when the user
accesses the file, placing the data back on the managed filesystem; at this point,
the file once again becomes a dual-state file. (If the user then changes the file, it
returns to being a regular file.)

When a migrated file must be recalled, a request is made to the DMF daemon. The
daemon selects an MSP/VG from its internal list and sends that MSP/VG a request to
recall a copy of the file. If more than one MSP/VG has a copy, the first one in the list
is used. The list is created from the configuration file.

For illustration purposes, suppose that the DMF configuration file contains the
following definitions for an environment using a single library server with two drive
groups that each have two volume groups to specify the location of file copies:

The dndaenon object contains the following parameter to identify the library
server:

LS NAMES nyl s

The | i braryserver object defined for nyl s contains the following parameter to
identify the drive groups and their order of selection:

DRI VE_GROUPS fruits veggies

The dri vegr oup objects defined for f rui t s and veget abl es identify their
respective volume groups and their order of selection:

— Forfruits:
VOLUME_GROUPS oranges appl es
— For veggi es:

VCOLUVE_GROUPS carrots peas

The order in which volumes are chosen for recall is decided by the order in which
drive groups and then volume groups are listed in their respective definitions. Given
the above, or anges will be tried first and peas will be tried last. If you stopped
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DMF, reordered the list in DRI VE_GROUPS, and restarted DMF, then car r ot s would
be tried first and appl es be tried last, as shown in Figure 1-12.

a Original setting: DRIVE GROUPS fruits [veggies

e Recall order:

First oranges

apples
carrots

Last [peas

Stop DMF

Change the setting: | DRIVE_GROUPS veggies fruits

Start DMF

Resulting recall order:

First ' carrots
peas
oranges

Last apples

Figure 1-12 Recall Order

Note: You must not change these parameters while DMF is running.

For more details, see Chapter 7, "DMF Configuration File" on page 271, specifically:
= "dndaenon Object Parameters” on page 290
e "l'i braryserver Object Summary" on page 393

« "drivegroup Object Parameters" on page 397
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Freeing Data Blocks to Make Space for Recalls

If you recall more files than the managed filesystem can currently contain, DMF
software migrates other files and will free the data blocks of already-migrated files
(according to site-specific policies) until the filesystem is once again well below the
free-space minimum threshold.

Note: A file’s data blocks on the managed filesystem can only be freed after the data
has been copied to secondary storage.

Fast-Mount Cache Configuration Overview

This section discusses the following:

= "Cache and Secondary-Storage Targets" on page 30

= "How Fast-Mount Cache Differs from a DCM MSP" on page 31
= "Fast-Mount Cache Implementation” on page 32

= "Appropriate Use of Fast-Mount Cache" on page 32

Cache and Secondary-Storage Targets

30

You can use a cache migration target with rapid mount and positioning characteristics
in conjunction with other secondary-storage targets in a fast-mount cache
configuration. For example, consider the following:

< COPAN MAID and JBFS configurations are faster than physical tapes, but their
storage size is finite

= A physical tape library has an effectively unlimited storage capacity because you
can eject full tapes and replace them with empty tapes, but recalling data from
tape is slower than recalling data from COPAN MAID or JBFS configurations

The combination of these two targets in a fast-mount cache configuration results in
faster recall performance for recently created offline files while also providing secure
long-term storage.
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How Fast-Mount Cache Differs from a DCM MSP

007-5484-016

A fast-mount cache is similar to a DCM MSP in that both provide fast recall of
migrated files in the cache tier (tier-2). However, they have following important
differences:

DCM MSP:

Can be configured to downwardly migrate data from tier-2 to tier-3 as the data
ages

Only requires that one initial copy be made, although two copies are
recommended to prevent data loss (the copy in cache can be downwardly
migrated to secondary storage on tier-3)

Deletes data from tier-2 on an individual file basis

Data on tier-2 may not be immediately recoverable when space is needed if the
data does not already have a copy in tier-3 (causing a delay if space is needed

quickly)

Fast-mount cache:

Does not downwardly migrate data from tier-2 to tier-3

Always requires that at least two initial copies be made (a copy to the cache
and a copy to the secondary storage on tier-3)

Deletes data from tier-2 on a volume basis (that is, all files in the volume are
deleted at the same time)

Tier-2 can be freed immediately when the free-space threshold is reached,
without further operational effort

Note: SGI strongly recommends that you migrate at least two copies to
secondary-storage targets in order to prevent file data loss in the event that a
migrated copy is damaged. When using a fast-mount cache, SGI therefore
recommends that you migrate at least three copies (one copy to the cache on tier-2
and two copies to secondary-storage targets at the tier-3 level).
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Fast-Mount Cache Implementation

To implement a fast-mount cache, you must configure the DMF environment to make
all secondary-storage copies of the data (tier-3 storage on other MSPs/VGs) at the
same time as the cache copy (tier-2 storage on the MGs/VGs in the fast-mount cache).

You must also configure a task to empty the fast-mount cache when it reaches the
configurable free-space threshold. DMF software immediately empties the oldest full
volumes, defined as those with the oldest write dates. Because at least one copy of
the data exists elsewhere (most likely on a physical tape), there is no need to wait for
the data in the disk cache to migrate to a lower tier (unlike a DCM MSP). Therefore,
the freeing of space on the fast-mount cache is very fast because it requires no
movement of data.

Figure 1-10 on page 25 and Figure 1-11 on page 26 summarize the concepts of
migrating and recalling file data in a fast-mount cache configuration using COPAN
MAID as an example.

Also see "Use Fast-Mount Cache Appropriately" on page 112.

Appropriate Use of Fast-Mount Cache

The fast-mount cache configuration is most appropriate for sites that have a high
turnover of often-accessed data, where the most recently migrated files are also the
most likely to be recalled.

All files on a volume being freed are deleted without regard to their size or last access
time. That might mean that a file that is still being actively recalled on a fairly regular
basis must be recalled from a VG with slower mount and position characteristics. You
can minimize this issue by setting optional configuration parameters so that recently
accessed files are copied to another volume within the fast-mount cache before any
volumes are freed, using a separate scratch directory, but there may be an associated
performance impact.

DMF Server Functions
The DMF server always provides the following services:
< DMF administration (see "Administration Tasks" on page 51)

= Backups
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« All I/0 for data transfer to and from disks that is associated with cloud, FTP, disk,
or DCM MSPs (see "How DMF Software Works" on page 14)

= By default, a portion of I/0 for data transfer to and from secondary storage (using
its integrated data-mover functionality)

Parallel DMF Overview

007-5484-016

The individual processes that migrate and recall data are known as data-mover
processes. Nodes that run data-mover processes are data movers; this may include the
DMF server node if it is configured to use the integrated data-mover functionality and, if
you have purchased the Parallel Data-Mover Option, the parallel data-mover nodes. The
DMF server and the parallel data-mover nodes can each run multiple data-mover
processes.

As shown in Figure 1-13, the basic DMF product (that is, without the Parallel
Data-Mover Option) runs data-mover processes on the DMF server. This allows the
DMF control system to reside on a single server and minimizes the cost of a DMF
implementation. Additional nodes can be installed with DMF client software (see
"DMF Control from Client Platforms" on page 12).

Figure 1-14 shows the DMF product in a CXFS clustered filesystem environment.

Note: All nodes connect to a network. For simplicity, the network and DMF clients
are not shown in the following figures.
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Figure 1-13 Basic DMF Product in an NFS Environment
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Figure 1-14 Basic DMF Product in a CXFS Environment
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For users with higher throughput requirements, Parallel DMF allows additional data
movers to operate in parallel with the integrated data-mover functionality on the
DMF server, increasing data throughput and enhancing resiliency.

The parallel data-mover node’s dedicated function is to move data from the managed
filesystem to volume-based media (COPAN MAID, COPAN VTL, JBFS configurations, or
tape) back into the managed filesystem, using an LS. Offloading the majority of 1/0
from the integrated data-mover functionality on the DMF server improves 1/0
throughput performance.

Because multiple parallel data-mover nodes can be used to move data, DMF software
can scale its 1/0 throughput capabilities. When one parallel data-mover node hits its
peak throughput capabilities, you can add more parallel data-mover nodes to the
configuration as needed to improve 1/0 performance. Each parallel data-mover node
can improve overall DMF performance by up to its maximum performance. For
example, if you have parallel data-mover nodes that each provide up to a 2-GB/s
increase, then having a configuration with three of these parallel data-mover nodes
would provide a net increase of up to 6 GB/s. Additional drives and filesystem
bandwidth may be required to realize the benefit from additional parallel data-mover
nodes.

The basic DMF product can run in an environment with or without CXFS. If DMF
software is managing a CXFS filesystem, DMF software will ensure that the
filesystem’s CXFS metadata server is on the same machine as the DMF server and
will use metadata server relocation if necessary to achieve that configuration (see
"Configure DMF Appropriately with CXFS™" on page 104). Parallel DMF must
always run in a CXFS environment. The parallel data-mover nodes are SGI x86_64
machines that are installed with the SGI DMF Parallel Data Mover software
package, which includes the required underlying CXFS software.

Note: From the CXFS cluster point of view, a DMF parallel data-mover node is a
CXFS client-only node and therefore counts towards the total number of CXFS cluster
nodes. However, the parallel data-mover nodes must be dedicated to DMF
data-mover activities; they cannot perform any other functions that would be normal
for CXFS client-only nodes.

The parallel data-mover node has specific hardware requirements and must access
volume-based media on a port that is not used by CXFS. See "SAN Switch Zoning or
Separate SAN Fabric Requirement" on page 49.

If you choose the Parallel DMF, you must use OpenVault for those drive groups
(DGs) that contain drives on parallel data-mover nodes.
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Figure 1-15 shows the concept of the DMF product using parallel data-mover nodes
in a CXFS cluster with only one server-capable administration node. The parallel
data-mover nodes only write data to secondary storage on volume-based media in an

LS.
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Figure 1-15 Parallel DMF in a CXFS Environment
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DMF Databases
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In a configuration with Parallel DMF, the DMF server still provides the services listed
in "DMF Server Functions" on page 32.

For more information, see Chapter 8, "Parallel DMF Configuration" on page 485.

The DMF daemon keeps track of migrated files in the daemon database. The key to
each file is its bit-file identifier (BFID). For each migrated file, the daemon assigns a
BFID that is stored in the file’s inode. There is a daemon database record for each
copy of a migrated file.

The daemon database also contains information such as the following:
e The MSP/VG name
= The MSP/VG key for each copy of a migrated file

When you use an MSP, the daemon database contains all of the information required
to track a migrated file.

If you use an LS, there is also the LS database, which contains two tables of records:

= Catalog (CAT) records track the location of migrated data on volumes. There is one
CAT record for each migrated copy of a file. If a migrated copy is divided
between multiple volumes, there will be a CAT record for each portion or chunk.

< Volume (VOL) records contain information about the volumes. There is one VOL
record for each volume.

Detailed information about the daemon and LS databases and their associated utilities
is provided in "CAT Records" on page 536 and "VOL Records" on page 537.

Note: The databases consist of multiple files. However, these are not text files and
cannot be updated by standard utility programs. See "Database Backups" on page 647.

There are also databases for DMF Manager performance records and alerts.

For information about the OpenVault database, see OpenVault Administrator Guide for
SGI InfiniteStorage.
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Ensuring Data Integrity

DMF Architecture
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DMF software provides capabilities to ensure the integrity of offline data. For
example, you can have multiple MSPs/VGs with each managing its own pool of
volumes. Therefore, you can configure the DMF environment to copy filesystem data
to multiple offline locations.

DMF software stores data that originates in a CXFS or XFS filesystem. Each object
stored corresponds to a file in the native filesystem. When a user deletes a file, the
inode for that file is removed from the filesystem. Deleting a file that has been
migrated begins the process of invalidating the offline image of that file. In the LS,
this eventually creates a gap in the volume. To ensure effective use of media, the LS
provides a mechanism for reclaiming space lost to invalid data. This process is called
volume merging.

Much of the work done by DMF software involves transaction processing that is
recorded in databases. The DMF databases provide for full transaction journaling and
employ two-phase commit technology. The combination of these two features ensures
that DMF software applies only whole transactions to its databases. Additionally, in
the event of an unscheduled system interrupt, it is always possible to replay the
database journals in order to restore consistency between the DMF databases and the
filesystem. DMF utilities also allow you to verify the general integrity of the DMF
databases themselves. See "Administration Tasks" on page 51 for more information.

DMF software consists of the DMF daemon and one or more MSPs or LSs. The DMF
daemon accepts requests to migrate filesystem data from the DMF administrator or
from users. It also communicates with the operating system kernel to maintain a file’s
migration state in that file’s inode.

The DMF daemon is responsible for dispensing a unique bit-file identifier (BFID) for
each file that is migrated. The daemon also determines the destination of migration
data and forms requests to the appropriate MSP/LS to make offline copies.

The MSP/LS accepts requests from the DMF daemon. For outbound data, the LS
accrues requests until the amount of data justifies a volume mount. Requests for data
retrieval are satisfied as they arrive. When multiple retrieval requests involve the
same volume, all file data is retrieved in a single pass across the volume.
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DMF attribute ——~3»»O

007-5484-016

DMF software uses the DMAPI kernel interface defined by the Data Management

Interface Group (DMIG). DMAPI is also supported by X/Open, where it is known as
the XDSM standard.

Figure 1-16 illustrates the basic DMF architecture. Figure 1-17 shows the architecture

of the LS.
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Figure 1-16 Basic DMF Architecture

Offline data
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Figure 1-17 LS Architecture

There is one LS process (drmat | s) per library, which maintains a database that all of
its components share. The entities in the shaded boxes in Figure 1-17 are internal
components of the dmat | s process. Their functions are as follows:

Drive group (DG) The DG is responsible for the management of a group
of interchangeable drives located in the library. These
drives can be used by multiple VGs (see volume group
below) and by other processes, such as backups and
interactive users. However, in the latter cases, the DG
has no management involvement; the mounting service
(TMF or OpenVault) is responsible for ensuring that
these possibly competing uses of the drives do not
interfere with each other.
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Volume group (VG)

Allocation group (AG)

Resource scheduler

Standard resource
scheduler algorithm

Resource watcher

The main tasks of the DG are to:
< Monitor 1/0 for errors

= Attempt to classify the errors as volume, drive, or
mounting service problems

= Take preventive action

The VG holds at most one copy of a migrated file in a
pool of volumes, of which it has exclusive use. It can
use only the drives managed by a single DG.

An AG is a pool of volumes that are transferred to a
VG as needed and are returned to the pool when
empty, subject to VG configuration parameters.
Normally, an AG is configured to serve multiple VGs.
Use of an AG is optional. When empty volumes are
added to the DMF environment, they may be assigned
to an AG via the dmvol adm8) command.

In a busy environment, it is common for the number of
drives requested by VGs to exceed the number
available. The purpose of the resource scheduler is to
decide which VGs should have first access to drives as
they become available and to advise the DG of the
result. The DMF administrator can configure the
resource scheduler to meet site requirements.

This routine is an internal component of the dmat | s
process. Standard algorithms are provided with DMF
software.

The resource watcher monitors the activity of the other
components and frequently updates files that contain
data of use to the administrator. These are usually
HTML files viewable by a web browser, but can also be
text files designed for use by awk or per| scripts.

The dmat r ¢ and dmat we processes are called the read children and write children.
They are created by VGs to perform the actual reading and writing of volumes.
Unlike most of the other DMF processes that run indefinitely, these processes are
created as needed, and are terminated when their specific work has been completed.
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Migrate Groups

DMF Capacity
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Media transports and robotic automounters are also key components of all DMF
installations. Generally, DMF software can be used with any transport and
automounter that is supported by either OpenVault or TMF. Additionally, DMF
software supports absolute block positioning, a media transport capability that allows
rapid positioning to an absolute block address on the volume. When this capability is
provided by the transport, positioning speed is often three times faster than that
obtained when reading the volume to the specified position.

A migrate group (MG) is a logical collection of MSPs and VGs that you combine into a
set in order to have a single destination for a migrate request. A migration request to
the MG wiill result in the copying of the file to exactly one MSP/VG that is a member
of the MG.

You define an MG by adding the mi gr at egr oup object to the DMF configuration
file. You can use the defined name of the MG in DMF policies and commands, similar
to the way in which you use the names of VGs/MSPs. See:

= "Use Migrate Groups Appropriately” on page 111
= "Balance Data Among Libraries" on page 139

< "m grat egr oup Object” on page 426

The capacity of the DMF environment is measured in several ways, as follows:

= Total number of files. The daemon database can contain approximately 4 billion
entries, and there is one database entry for each copy of a file that DMF software
manages. Therefore, if there are two copies of each managed file, DMF software
can theoretically manage approximately 2 billion files. The number of files that
can be supported with best performance will vary depending upon the workload.

= Total amount of data. The capacity is limited only by the amount of secondary
storage available to DMF software.

= Total amount of data moved between online and offline media. The number of
drives configured for the DMF environment, the number of tape channels, and the
number of disk channels all figure highly in the effective bandwidth. In general,
DMF software provides full-channel performance to both tape and disk.
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= File size. DMF software can support any file that can be created on the CXFS or
XFS filesystem being managed.

DMF software has evolved in production-oriented, customer environments. It is
designed to make full use of parallel and asynchronous operations, and to consume
minimal system overhead while it executes, even in busy environments in which files
are constantly moving online or offline. Exceptions to this rule will occasionally occur
during infrequent maintenance operations when a full scan of filesystems or
databases is performed.

For information about the DMF capacity license, see Chapter 2, "DMF Licensing" on
page 67.

Note: See the InfiniteStorage Software Platform (ISSP) release note and the DMF
release note for the supported kernels, update levels, service pack levels, software
versions, libraries, and tape devices.

This section discusses the following:

< "DMF Administrative and Store Directories” on page 44
= "PostgreSQL Database Server Requirements" on page 47
= "Server Node Requirements" on page 48

= "Parallel Data-Mover Node Requirements" on page 48

= "Mounting Service Requirements" on page 48

= "License Requirements" on page 48

< "DMAPI Requirement" on page 48

= "SAN Switch Zoning or Separate SAN Fabric Requirement" on page 49
< "DMF Manager Requirements" on page 49

= "DMF SOAP Requirements" on page 50

= "DMF Direct Archiving Requirements" on page 50
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= "Fast-Mount Cache Requirements" on page 50
= "Cloud Storage Requirements” on page 51

= "Mediaflux Environment Requirements" on page 51

DMF Administrative and Store Directories

The DMF server uses the DMF administrative and store directories to store its databases,
log files, journal files, and temporary files. Table 1-1 summaries the configuration
parameters used to define these directories, the variable that represents the value of
the parameter in this guide, and the purpose of the directories. For configuration
details, see Chapter 7, "DMF Configuration File" on page 271.
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Table 1-1 DMF Administrative and Store Directories

Configuration Parameter

Variable that Represents

the Parameter Value

Example Value

Purpose

HOVE DI R

SPOOL_DI R

JOURNAL_DI R

TVP_DIR

DATABASE_COPI ES

HOME_DIR

SPOOL_DIR

JOURNAL_DIR

TMP_DIR

DATABASE_COPIES

/ dnf / honme

/ dnf / spool

/dnf/journal s

/dnf / t np

/ di r1/ dat abase_copi es
and
/ di r2/ dat abase_copi es

Specifies the base pathname for
directories in which the DMF
daemon database, library server
(LS) database, and related files
reside.

Minimum permission requirement:

711

Specifies the base pathname for
directories in which DMF log files
are kept.

Minimum permission requirement:

711

Specifies the base pathname for
directories in which the journal files
for the daemon database and LS
database will be written.

Minimum permission requirement:

711

Specifies the base pathname for
directories in which DMF puts
temporary files for its own internal
use.

Minimum permission requirement:

711

Specifies one or more directories
into which the

run_copy_dat abases. sh
task will place a copy of the DMF
databases.
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Configuration Parameter

Variable that Represents
the Parameter Value

Example Value

Purpose

DUMP_DESTI NATI ON for
integrated backups

DUMP_DESTI NATI ON for
disk backups (nonintegrated)

STORE_DI RECTORY for a
DCM MSP

STORE_DI RECTCRY for a
disk MSP

CACHE_DI R

MOVE_FS

DUMP_DESTINATION

DUMP_DESTINATION

STORE_DIRECTORY

STORE_DIRECTORY

CACHE_DIR

MOVE_FS

/ dnf / backups

/ dnf / backups

/ dnf / demmspname_st or e

/ dnf / diskmspname_st or e

/ dnf/ cache

/ nove

Specifies the location in which to
store backups and must be a
dedicated filesystem mount point

Specifies the location in which to
store backups.

Specifies the directory that is holds
files for a DCM MSP. There is one
STORE_DI RECTORY parameter
for each DCM MSP.

Specifies the directory that holds
files for a disk MSP (there is one
STORE_DI RECTORY parameter
for each disk MSP).

(Optional) Specifies the directory in
which the VG stores chunks while

merging them from sparse volumes.

(Optional) Specifies one or more
scratch directories that are used by
dmmove(8) to move files between
media-specific processes (MSPs) or
volume groups (VGs). You must
specify a value for MOVE_FS if
you intend to use the dnmbve
command. The best practice when
using MOVE_FS is for it to be

dedicated to the dnmmDV e function.
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For more information about DMF administrative directories, see "DMF Administrative
and Store Directories" on page 44.

PostgreSQL Database Server Requirements

007-5484-016

The PostgreSQL database is required by DMF for various purposes, including the
gueue-viewing tools:

DMF requires the 9.3.X version of PostgreSQL. See "Apply Appropriate
PostgreSQL Updates" on page 136.

The PostgreSQL database server is the DMF server

The PostgreSQL database server depends upon the i dent service. See "Overview
of the Installation and Configuration Steps" on page 165.

The PostgreSQL database server runs as the post gr es user. The post gr es user
must have at least 711 permission to the following directories:

HOME_DIR/ pg_dat a
JOURNAL_DIR/ pg_xI og
TMP_DIR/ pg_t nmp
SPOOL_DIR/ pgl ogs

The firewall must allow access to port 5432 for | ocal host

SLES: The post gr es user must be set to use a shell in / et ¢/ passwor d. (By
default, the post gr es user’s shell is set to / bi n/ f al se.)

For configuration parameters specific to Postgres, see "base Object Parameters" on
page 278.

For more information about DMF administrative directories, see "DMF Administrative
and Store Directories" on page 44.
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Server Node Requirements
A DMF server node requires the following:
e SGI x86_64 hardware
= One of the following operating systems as documented in the ISSP release note:
— Red Hat Enterprise Linux (RHEL)
— SUSE Linux Enterprise Server (SLES)

= DMF server software and associated products distributed with the ISSP release

Parallel Data-Mover Node Requirements
DMF parallel data-mover nodes require the following:
e SGI x86_64 hardware
= Same operating system as the DMF server and CXFS metadata server

< DMF parallel data-mover node software (which includes the required underlying
CXFS client-only software)

If you use Parallel DMF, you must use OpenVault for those DGs that contain drives
on parallel data-mover nodes. See "Parallel DMF Overview" on page 33.

Mounting Service Requirements
OpenVault requires ksh, not pdksh.

TMF has no requirements specific to DMF software.

License Requirements

DMF software is licensed. See Chapter 2, "DMF Licensing" on page 67.

DMAPI Requirement

For filesystems to be managed by DMF software, they must be mounted with the
DMAPI interface enabled. See "Install DMAPI" on page 82.
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SAN Switch Zoning or Separate SAN Fabric Requirement

Drives must be visible only from the active DMF server, the passive DMF server (if
applicable), and the parallel data-mover nodes. The drives must not be visible to any
other nodes. You must use one of the following:

= Independent switches (in a separate SAN fabric)

= Independent switch zones for CXFS/XVM volume paths and DMF drive paths

Warning: If the drives are visible to any other nodes, such as CXFS client-only nodes
(other than those that are dedicated to being parallel data-mover nodes), data can
become corrupted or overwritten.

DMF software requires independent paths to drives so that they are not fenced by
CXFS. The ports for the drive paths on the switch must be masked from fencing in a
CXFS configuration.

XVM must not fail over CXFS filesystem 1/0 to the paths visible through the
tape/disk HBA ports when Fibre Channel port fencing occurs.

DMF Manager Requirements
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DMF Manager has the following requirements:
= The DMF Manager software is installed on the DMF server node.
= One of the following web browsers:

— Firefox 3.6 and later (Firefox is the preferred browser)

— Internet Explorer versions supported under Windows 7 (ensure that the latest
security patches are installed)

Note: DMF Manager might also work other browsers, but its functionality is not
tested.

= Before saving or applying configuration changes, you must make and mount the
filesystems used for the DMF administrative directories. See "Configure
Filesystems and Directories Appropriately for DMF" on page 94.
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DMF SOAP Requirements

To use the DMF SOAP service capability, the software must be installed on the DMF
server node.

DMF Direct Archiving Requirements

DMF direct archiving has the following requirements:

= The archive filesystem must be visible and mounted in the same location on the
DMF server and any DMF parallel data-mover nodes. (The DMF server need not
be the server of the archive filesystem; for example, the DMF server need not be
the Lustre server.)

= The archive filesystem must be visible to DMF clients from which you want
to run the dmar chi ve(1l) command, but may have the filesystem mounted on a
different mount point.

= The archive filesystem must be mounted on the DMF server and any DMF parallel
data-mover nodes so that the r oot user is able to access the filesystem with r oot
privileges (that is, with r oot squashing disabled).

= The archive filesystem must be fast enough to permit efficient streaming to/from
secondary storage. If this is not the case, the speed could be so slow as to render
DMF software useless; in that situation, copying the file to a managed filesystem
via cp(1) and migrating the file may be a better option.

If a filesystem does not meet these requirements, do not add it to the DMF
configuration file as an archive filesystem.

Fast-Mount Cache Requirements

50

The fast-mount cache feature requires the following at a minimum:

= Migrating at least two copies simultaneously, one copy to the cache (such as
COPAN MAID) and at least one copy to a secondary-storage target (such as
physical tape).

= Configuring a task to empty the cache.

However, SGI always recommends that you migrate at least two copies to
secondary-storage targets in order to prevent file data loss in the event that a migrated
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copy is damaged. When using a fast-mount cache, SGI therefore recommends that you
migrate at least three copies (one to the cache and two to secondary-storage targets).

See "Use Fast-Mount Cache Appropriately” on page 112.

Cloud Storage Requirements
DMF software supports the following cloud systems as secondary storage:
= Scality RING private cloud

< Amazon Simple Storage Service (S3) public cloud

Note: Amazon Glacier is not supported.

= Other products that present a service interface that is compatible with S3, in a
private cloud

SGI strongly recommends that you migrate at least two copies to secondary-storage
targets in order to prevent file data loss in the event that a migrated copy is damaged.
A given cloud can be a single point of failure, therefore redundant copies within one
cloud do not sufficiently protect against data loss. SGI therefore highly recommends
that you migrate data to a second location (to another cloud instance, tape, or disk).

Mediaflux Environment Requirements

See Arcitecta’s Mediaflux documentation for information about using DMF in a
Mediaflux environment. In particular, there are certain requirements for configuring
DMF and for using drmmaudi t (8) when restoring files in a managed filesystem.

Administration Tasks
This section discusses the following aspects of DMF administration:
= "Initial Planning" on page 52
= ‘"Installation and Configuration" on page 52

= "Recurring Administrative Duties" on page 53
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Initial Planning

= "Commands Overview" on page 56

DMF software manages two primary resources:
= Free space on managed filesystems
= Pools of secondary-storage media

You can configure those resources in a variety of environments, including the
following:

= Support of interactive processing in a general-purpose environment with limited
disk space

= Dedicated fileservers

= Lights-out operations

You must do the following:

= Evaluate the environment in which DMF software will run.

= Plan for a certain capacity, both in the number of files and in the amount of data

= Estimate the rate at which you will be moving data between the DMF store of
data and the native filesystem

= Select autoloaders and media transports that are suitable for the data volume and
delivery rates you anticipate

Installation and Configuration

52

You will install the DMF server software (which includes the software for TMF and
OpenVault) from the ISSP media.

To configure the DMF environment, you must define a set of parameters in the DMF
configuration file, typically by using a sample file as a starting point. See:

= "Best Practices for Configuration" on page 87
= Chapter 5, "Installing and Configuring the DMF Environment" on page 165

To make site-specific modifications, see "Customizing DMF" on page 186.
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For a detailed example of configuring using COPAN cabinets, see:
e COPAN MAID for DMF Quick Start Guide
e SGI 400 VTL for DMF Quick Start Guide

Recurring Administrative Duties

Free-Space Management

File Ranking

007-5484-016

DMF software requires that you perform recurring administrative duties in the
following areas:

= "Free-Space Management" on page 53
= "File Ranking" on page 53
= "Offline Data Management" on page 54

= "Data Integrity and Reliability" on page 54

Note: You can use tasks that automate these duties. A task is a process initiated on a
time schedule that you determine, similar to a cr on(1) job. Tasks are defined with
configuration file parameters and are described in detail in "t askgr oup Object" on
page 304 and "LS Tasks" on page 441.

You must decide how much free space to maintain on each managed filesystem. DMF
software has the ability to monitor filesystem capacity and to initiate file migration
and the freeing of space when free space falls below the prescribed thresholds. See
Chapter 11, "Automated Space Management" on page 509.

You must decide which files are most important as migration candidates. When DMF
software migrates and frees files, it selects files based on criteria you chose. The
ordered list of files is called the candidate list. Whenever DMF software responds to a
critical space threshold, it builds a new migration candidate list for the filesystem that
reached the threshold. See "Generating the Candidate List" on page 510.
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Offline Data Management

DMF software offers the ability to migrate data to multiple locations. Each location is
managed by a separate MSP/VG and is usually constrained to a specific type of
medium.

Complex strategies are possible when using multiple MSPs, LSs, or VGs. For
example, short files can be migrated to a device with rapid mount times, while long
files can be routed to a device with extremely high density.

You can describe criteria for MSP/VG selection. When setting up a VG, you assign a
pool of volumes for use by that VG. The dmvol adm(8) utility provides management
of the VG media pools.

You can configure DMF software to automatically merge volumes that are becoming
sparse. With this configuration (using the r un_mer ge_t apes. sh task for either disk
or tape), the media pool is merged on a regular basis in order to reclaim unusable
space.

Recording media eventually becomes unreliable. Sometimes, media transports
become misaligned so that a volume written on one cannot be read from another. The
following utilities support management of failing media:

« dmat r ead(8) recovers data
= dmat snf (8) verifies LS volume integrity

Additionally, the volume merge process built into the LS is capable of effectively
recovering data from failed media.

Chapter 14, "Library Servers and Media-Specific Processes" on page 531, provides
more information on administration.

Data Integrity and Reliability

54

This section discusses the following things that you must do maintain the integrity
and reliability of data managed by DMF software:

= "Run Backups" on page 55
= "Audit the Databases and Log files" on page 55
= "Protect Databases from Loss" on page 55

= "Remove OIld Logs and Journals" on page 56
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= "Hard-Delete Database Entries" on page 56

Run Backups

DMF software moves only the data associated with files, not the file inodes or
directories, so you must still run filesystem backups in order to preserve the metadata
associated with migrated files and their directories. You can configure DMF software
to automatically run backups of your managed filesystems. See "Back Up Migrated
Filesystems and DMF Databases" on page 137.

The xf sdunp(8) and xf sr est or e(8) utilities are aware of migrated files. The

xf sdunp utility can be configured to dump the data blocks for a file only if it has not
yet been migrated. Files that are dual-state, partial-state, or offline have only their
inodes backed up.

You can establish a policy of migrating 100% of the files in the managed filesystems
before starting a backup, thereby leaving only a small amount of data that must be
dumped. This practice can greatly increase the availability of the machine on which
DMF software is running because, generally, backup commands must be executed in
a quiet environment.

You can configure the run_ful | _dunp. sh and run_parti al _dunp. sh tasks to
ensure that all files have been migrated. These tasks can be configured to run when
the environment is quiet.

See Chapter 4, "Backups and DMF" on page 141.

Audit the Databases and Log files

Configure DMF software to automatically run drmaudi t to examine the consistency
and integrity of the databases it uses. DMF databases record all information about
stored data. The DMF databases must be synchronized with the filesystems that DMF
software manages. Much of the work done by DMF software ensures that the DMF
databases remain aligned with the filesystems.

Protect Databases from Loss

You can configure DMF software to periodically copy the databases to other devices
on the system to protect them from loss (using the r un_copy_dat abases. sh task).
This task also uses the dnmdbcheck utility to ensure the integrity of the databases
before saving them.
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Commands Overview

56

Remove Old Logs and Journals

DMF software uses journal files to record database transactions. Journals can be
replayed in the event of an unscheduled system interrupt that causes database
corruption. You must ensure that journals are retained in a safe place until a full
backup of the DMF databases can be performed.

You can configure the run_r enpove_| ogs. sh and run_r enmove_j our nal s. sh
tasks to automatically remove old logs and journals, which will prevent the DMF
SPOOL_DI Rand JOURNAL DI R directories from overflowing.

Hard-Delete Database Entries

You can configure the run_har d_del et es. sh task to automatically remove
database entries whose files will never be restored from backup media. See "Cleaning
Up Obsolete Database Entries" on page 586.

The DMF administrator has access to a wide variety of commands for controlling the
DMF environment. This section discusses the following:

= "User Commands" on page 57

= "Licensing Commands" on page 58

= "Configuration Commands" on page 58

< "DMF Daemon and Related Commands" on page 59
= "Space Management Commands" on page 62

e "LS Commands" on page 63

e "DCM MSP Commands" on page 63

« "Disk MSP Command" on page 64

= "Other Commands" on page 64

Note: The functionality of some of these commands can be affected by site-defined
policies; see "Customizing DMF" on page 186.
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User Commands
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The FTP MSP uses no special commands, utilities, or databases.

End users can run the following commands on DMF clients to affect the manual
storing and retrieval of their data:

Command

dmar chi ve(1)

dmat tr (1)

dntapaci ty(1)

dntopy(1)

dmdu(l)

dnf i nd(1)

dnget (1)
dm s(1)

drmoper (1)

drmput (1)
dmt ag(1)

Description

Directly copies data between DMF secondary storage
and a POSIX filesystem that is not managed by DMF
software, such as Lustre. It is intended to streamline a
work flow in which users work in an archive filesystem
and later want to archive a copy of their data via DMF
software. For more information about the

M N_ARCHI VE_SI ZE parameter, see "fi | esyst em
Object Parameters" on page 351.

Displays whether files are migrated or not by returning
a specified set of DMF attributes (for use in shell
scripts).

Displays an estimate of the remaining storage capacity
for each VG in each LS. You can optionally choose to
report the data formatted into XML or HTML.

Copies all or part of the data from a migrated file to an
online file.

Displays the number of blocks contained in specified
files and directories on a managed filesystem.

Displays whether files are migrated or not by searching
through files in a directory hierarchy.

Recalls the specified files.

Displays whether files are migrated or not by listing the
contents of a directory.

Displays outstanding requests for operator intervention.
Migrates the specified files.

Allows a site-assigned 32-bit integer to be associated
with a specific file (which can be tested in the when
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Licensing Commands

Configuration Commands

58

clause of particular configuration parameters and in
site-defined policies).

dmver si on(1) Displays the version number of the currently installed
DMF software.

The DMF | i bdnf usr. so user library lets you write your own site-defined DMF user
commands that use the same application program interface (API) as the above DMF
user commands. See Appendix B, "DMF User Library I i bdnf usr. so" on page 681.

Also see Chapter 16, "DMF SOAP Server" on page 597.

The following commands help you to manage DMF licenses:

Command Description

drmusage(8) Displays information about the capacity allowed by the
DMF licenses and the amount of data that DMF
software is currently managing against those licenses.

dnfli cense(8) Prints DMF license information.

The DMF configuration file (/ et ¢/ dnf / dnf . conf) contains configuration objects and
associated configuration parameters that control the way DMF software operates. By
changing the values associated with these objects and parameters, you can control the
behavior of DMF software. To modify the configuration file, you can use DMF
manager. For information about configuration, see:

= Chapter 5, "Installing and Configuring the DMF Environment" on page 165
= Chapter 6, "DMF Manager" on page 191

= Chapter 7, "DMF Configuration File" on page 271

= Chapter 8, "Parallel DMF Configuration" on page 485

The following man pages are also related to the configuration file:
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Man page Description

dnf . conf (5) Describes the DMF configuration objects and
parameters in detail.

drnconfi g(8) Prints DMF configuration parameters to standard
output.

For detailed examples of configuring using COPAN cabinets, see:
e COPAN MAID for DMF Quick Start Guide
e SGI 400 VTL for DMF Quick Start Guide

DMF Daemon and Related Commands

007-5484-016

The DMF daemon, dnf daenon(8), communicates with the kernel through a device
driver and receives backup and recall requests from users through a socket. The
daemon activates the appropriate MSPs and LSs for file migration and recall,
maintaining communication with them through unnamed pipes. It also changes the
state of inodes as they pass through each phase of the migration and recall process.
In addition, the daemon maintains a database containing entries for every migrated
file on the system. Updates to database entries are logged in a journal file for

recovery. See Chapter 12, "The DMF Daemon" on page 515, for a detailed description

of the DMF daemon.

Caution: If used improperly, commands that make changes to the daemon database

can cause data to be lost.
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The following administrator commands are related to dnf daenon and the daemon

database:

Command
drmaudi t (8)

dntheck(8)

dmdadm(8)

dmdbcheck(8)

dmdbr ecover (8)

drdi dl e(8)

dmdst at (8)
dmdst op(8)

Description

Reports discrepancies between filesystems and the
daemon database. This command is executed
automatically if you configure the run_audi t . sh task.

Checks the DMF installation and configuration and
reports any problems.

Performs daemon database administrative functions,
such as viewing individual database records.

Checks the consistency of a database by validating the
location and key values associated with each record and
key in the data and key files (also an LS command). If
you configure the r un_copy_dat abase. sh task, this
command is executed automatically as part of the task.
The consistency check is completed before the DMF
databases are saved.

Note: See "Run Certain Commands Only on a Copy of
the DMF Databases" on page 125.

Applies journal records to a restored backup copy of
the daemon database or LS database in order to create
an up-to-date sane database.

Causes files in pending requests to be flushed to
secondary storage, even if this means forcing only a
small amount of data to a volume.

Indicates to the caller the current status of dnf daenon.

Stops the DMF daemon without consideration for
related services.
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dnf daenon(8)

dmhdel et e(8)

dmi gr at e(8)

drmsnap(8)

Note: To stop DMF, you should normally use the
servi ce(8) command. See "Starting and Stopping the
DMF Environment" on page 181.

For instructions about stopping DMF in an HA
environment, see High Availability Guide for SGI
InfiniteStorage.

Starts the DMF daemon without consideration for
related services.

Note: To start DMF, you should normally use the
servi ce(8) command. See "Starting and Stopping the
DMF Environment" on page 181.

For instructions about starting DMF in an HA
environment, see High Availability Guide for SGI
InfiniteStorage.

Deletes expired daemon database entries and releases
corresponding MSP/VG space, resulting in logically less
active data. This command is executed automatically if
you configure the run_har d_del et es. sh task.

Migrates regular files that match specified criteria in the
specified filesystems, leaving them as dual-state. This
utility is often used to migrate files before running
backups of a filesystem, hence minimizing the size of
the backup image. It may also be used in a DCM MSP
environment to force cache files to be copied to
secondary storage if necessary.

Copies the daemon database and the LS database to a
specified location. If you configure the
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Space Management Commands
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run_copy_dat abase. sh task, this command is
executed automatically as part of the task.

The following commands are associated with automated space management, which
allows DMF software to maintain a specified level of free space on a filesystem
through automatic file migration:

Command

dnf sfree(8)

dnf snon(8)

dmscanf s(8)

Description

Attempts to bring the free space and migrated space of
a filesystem into compliance with configured values.

Monitors the free space levels in filesystems configured
with automated space management enabled (aut o) and
lets you maintain a specified level of free space.

Scans DMF filesystems or DCM MSP caches and prints
status information to st dout .

See Chapter 11, "Automated Space Management" on page 509, for details.
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LS Commands

DCM MSP Commands
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The following commands manage the CAT and VOL records for the LS:

Command Description

dntat adm8) Provides maintenance and recovery services for the
CAT records in the LS database.

dmvol adm(8) Provides maintenance and recovery services for the

VOL records in the LS database, including the selection
of volumes for merge operations.

Most data transfers to and from secondary storage are performed by components
internal to the LS. However, the following commands can read LS volumes directly:

Command Description
dmat r ead(8) Copies data directly from LS volumes to disk.
dmat snf (8) Audits and verifies the format of LS volumes.

The following commands check for inconsistencies in the LS database:

Command Description

dmat vf y(8) Verifies the contents of the LS database against the
daemon database. This command is executed
automatically if you configure the run_audi t . sh task.

dmdbcheck(8) Checks the consistency of a database by validating the
location and key values associated with each record
and key in the data and key files.

The following commands support the DCM MSP:

Command Description

dmdskf r ee(8) Manages file space within the disk cache and as needed
migrates files to a lower tier and/or removes them from
the disk cache.
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dmdskvf y(8)

Disk MSP Command

Verifies disk MSP file copies against the daemon
database.

The following command supports the disk MSP:

Command
dmdskvf y(8)

Other Commands

Description

Verifies disk MSP file copies against the daemon
database.

The following commands are also available:

Command
dntancel (8)

drecl ri pc(8)

dntol | ect (8)

dntopan(8)

dndat e(8)

dmdunp(8)

dmdunpj (8)

64

Description
Cancels some types of DMF requests by request ID.

Frees system interprocess communication (IPC)
resources and token files used by dm ockngr and its
clients when abnormal termination prevents orderly
exit processing.

Collects relevant details for problem analysis when
DMF software is not functioning properly. You should
run this command before submitting a bug report to
SGI Support, should this ever be necessary.

Provides detail about a COPAN MAID volume serial
number (VSN) and its associated metadata.

Performs calculations on dates for administrative
support scripts.

Creates a text copy of an inactive database file or a text
copy of an inactive complete daemon database.

Note: See "Run Certain Commands Only on a Copy of
the DMF Databases" on page 125.

Creates a text copy of DMF journal transactions.
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dnfill(8)

dm ocknygr (8)

dmmove(8)

dmvt r ee(8)

drmov_keyfil e(8)

drmov_| oadt apes(8)

drmov_makecart s(8)

drpr oj i d(8)
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Recalls migrated files to fill a percentage of a filesystem.
This command is mainly used in conjunction with
backup and restore commands to return a corrupted
filesystem to a previously known valid state.

Invokes the database lock manager. The lock manager
is an independent process that communicates with all
applications that use the DMF databases, mediates
record lock requests, and facilitates the automatic
transaction recovery mechanism.

Moves copies of a migrated file’s data to the specified
MSPs/VGs.

Moves files from one managed filesystem to another
without requiring that file data be recalled.

Creates the file of DMF OpenVault keys, ensuring that
the contents of the file are semantically correct and have
the correct file permissions. This command removes
any DMF keys in the file for the OpenVault server
system and adds new keys at the front of the file.

Scans a library for volumes not imported into the
OpenVault database and allows the user to select a
portion of them to be used by a VG. The selected
volumes are imported into the OpenVault database,
assigned to the DMF application, and added to the LS
database. This command can perform the equivalent
actions for the filesystem backup scripts; just use the
name of the associated task group instead of the name
of a VG.

Makes the volumes in one or more LS databases
accessible through OpenVault by importing into the
OpenVault database any volumes unknown to it and by
registering all volumes to the DMF application not yet
so assigned. This command can perform the equivalent
actions for the filesystem backup scripts; just use the
name of the associated task group instead of the name
of a VG.

Sets or displays a file’s site-defined project ID.
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dmyvi ew(8)
dnr epri (8)

dnr est or e(8)

A\

drsel ect (8)

drsort (8)
dnst at (8)

dnt apest at (8)

drmunput (8)

dnxf srest or e(8)

sgi-Itfs

t sreport (8)

Display information about the internal DMF processing
queues

Reprioritizes recall and dntopy request by daemon
request ID.

Restores DMF attributes to a file.

Caution: This command is intended to be used in
certain recovery scenarios; used incorrectly, it could
cause DMF file-consistency issues.You should use this
command only at the direction of SGI Support.

Selects migrated files based on given criteria. The
output of this command can be used as input to
dmmove(8).

Sorts files of blocked records.

Displays a variety of status information about the DMF
environment, including details about the requests
currently being processed by the daemon, statistics
about requests that have been processed since the
daemon last started, and details of current drive usage
by VGs.

Displays drive metrics for the entire DMF installation.
You execute this command as r oot from the DMF
server.

Recalls files and removes them from DMF management.
You execute this command as r oot .

Calls the xf sr est or e(8) command to restore files
backed up to volumes that were produced by DMF
administrative maintenance scripts.

Manages Linear Tape File System (LTFS) cartridges and
drives.

Displays information about tape drive errors, alerts,
and usage when the t s tape driver is used. The
t sreport command is included in the apd RPM.
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Chapter 2

DMF Licensing

This chapter discusses the following:

DMF License Types

"DMF License Types" on page 67

"Anticipating Your DMF Data Capacity Requirements" on page 69
"Displaying Current DMF Data Capacity Use" on page 72
"Parallel Data-Mover Option and Licensing" on page 74
"Mounting Services and Licensing" on page 74

"Gathering the Host Information" on page 74

"Obtaining the License Keys" on page 75

"Installing the License Keys" on page 75

"Verifying the License Keys" on page 75

"For More Information About Licensing" on page 79

DMF uses software licensing based on SGI License Keys (LK). A production DMF
environment requires that the following licenses are installed on the DMF server
node: 1

DMF server capability license.
One or more DMF Parallel Data-Mover Option capability licenses (if applicable).

One or more cumulative DMF data-capacity licenses (base and optional incremental),
available in different amounts, as shown in Table 2-1.

1 7o support training and functional demonstrations, DMF will run on a server with no license at all up to a maximum
stored capacity of 1 TB without TMF or OpenVault.
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At least one base data-capacity license is required. If multiple base data-capacity
licenses are installed, they are additive.

In order to install an incremental data-capacity license, the total data capacity
amount already installed (base plus incremental) must equal or exceed the amount
of the new incremental amount. For example, to install a new 100TB+ incremental
license, the environment must already be licensed for a total of 100 TB, which could
be accomplished by several licensing methods, including any of the following:

— One 100TB base license
— One 10TB base license plus nine 10TB+ incremental licenses

— Two 10TB base licenses plus eight 10TB+ incremental licenses

Note: Some combinations are more cost-effective than others. For details about
acquiring the proper set of licenses for your site, contact SGI Support.

Table 2-1 Data-Capacity License Amounts

Base Data-Capacity Amount Incremental Data-Capacity Amount
10TB 10TB+

100TB 100TB+

1PB 1PB+

10PB

In a high-availability (HA) environment, the passive DMF server requires the
following licenses: a DMF HA capability license and a set of Parallel Data-Mover
Option licenses and DMF data-capacity licenses equivalent to those on the active
DMF server. For example, an HA DMF environment using two parallel data-mover
nodes and an amount of managed data that requires two data-capacity licenses would
require the following, as shown in Figure 2-1:

= Active DMF server:

— 1 DMF server capability license

— 2 Parallel Data mover Option capability licenses
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— 2 DMF data-capacity licenses

e Passive DMF server:

— 1 DMF HA capability license

— 2 Parallel Data-Mover Option capability licenses

— 2 DMF data-capacity licenses

Active DMF server

DMF server capability

PDMO capability
PDMO capability

DMF data capacity
DMF data capacity

Passive DMF server

DMF HA capability

PDMO capability
PDMO capability

DMF data capacity
DMF data capacity

Figure 2-1 DMF Licenses

Parallel data mover node 1

| (no DMF license installed) |

Parallel data mover node 2

| (no DMF license installed) |

DMF client

| (no DMF license installed) |

Anticipating Your DMF Data Capacity Requirements

DMF charges data against the license capacity when a file is scheduled for migration,
either via a manual request (such as from a dnmput command) or via an automated
space-management operation (such as dnf sf r ee). The entire size of the file
(including holes) is used in this calculation, not the amount of data in the file. DMF
does not charge for files that are in regular state (REG).
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Note: DMF only charges for the size of the original file, no matter how many copies
are placed on DMF media; you can make as many copies as you like. The location of
copies and their specific migration state do not affect the capacity license. For
example, a dual-state file and an offline file are treated identically.

Therefore, you must install sufficient data-capacity licenses to cover the total size all
of the files in all managed filesystems that have a state other than regular.

DMF credits data to the license capacity if the original file is deleted, modified, or
removed from DMF management via a dnunput (1) command. The data in the DMF
copies will be maintained under DMF management until the database entry for the
file is hard-deleted, but its data will not count against the DMF license.

Figure 2-2 illustrates the concepts of the capacity license. In this example, 20 MB are
charged against the license:

= FileA has a size of 10 MB, but it has 9 MB of data and a 1-MB hole. It has been
migrated to three DMF copies in three VGs in a library server. Because the data
still resides in the managed filesystem, the file is dual-state (DUL). The license is
charged 10 MB for FileA.

< FileB has a size of 10 MB. It has been fully migrated to two copies, one on mspl
and another on msp2. No file data resides in the managed filesystem, so the file is
in offline state (OFL). The license is charged 10 MB for FileB.

= FileC has a size of 10 MB, but because it is in regular state, it is not charged at all
against the license.
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DMF-managed Filesystem Secondary Storage
FileA 10 MB FileA_copyl 10 MB
(9 MB data,1 MB hole) .
dual-state O invgl S

FileA_copy2 10 MB

in vg2 S

FileA_copy3 10 MB

invg3 =
Data charged =20 MB | <
FileB 10 MB FileB_copyl 10 MB
(10 MB data)
offline in mspl
FileB_copy2 10 MB
in msp2
FileC 10 MB
(10 MB data)
regular

Figure 2-2 Data that Counts Towards the Capacity License
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Displaying Current DMF Data Capacity Use

72

The dnmusage(8) command or the Show Usage page in DMF Manager (see "Showing
Current DMF Usage and Licensed Capacity" on page 205) will output information
about the current DMF license capacity and the total number of bytes being managed
by DMF.

There are two classes of DMF management displayed:

= Data Under DMF Management displays (for informational purposes) the total
number of bytes that have been written to the following:

— Library servers
— Disk cache manager media-specific processes (DCM MSP)

— Disk MSPs

Note: Cloud MSP and FTP MSP copies are not included.

These values are not the values charged against the DMF license.

= Data Charged to DMF License displays the total size of all existing files
(including holes) in the managed filesystems that are under any state of DMF
control, from migrating (M G to offline (OFL). Files in that are in regular (REG
state and the copies made by DMF do not apply against the license.

These values will be smaller than the first class, because they do not include the
following:

— Copies made by DMF to any LS or MSP

— Previously migrated files that have since been modified (and therefore placed
back into regular state) or deleted. (This type of file is considered soft-deleted
because its data might still reside on backup media. The file’s data remains
under DMF management until it has been hard-deleted, in case it is eventually
restored. Soft-deleted files are not charged against the license.)

Note: The values displayed may be as much as 2 minutes out of date. Actions taken
to delete files to get the filesystem usage back in compliance with the license will be

acted on immediately by the daemon, but there may be a delay before they appear in
the output of this command.
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For example:

# dmusage

Dat a Under DMF Management
(does not include cloud or FTP NMSPs)

Store Type Name Byt es Managed

Li brary Server | s_copan 1015263000000 (1TB)
Di sk MsP dcm 868163584 (868MB)
Total bytes managed 1016131163584 (1TB)

Data Charged to DMF License by Fil esystem

Mount Poi nt Byt es Managed

/dm usrl 511090800000 (511GB)
/ dm usr2 480055000000 (480GB)
/ dm usr3 9277697 (9MB)
/dm usr4 646822912 (646MB)
Total charged to license 991801900609 (991GB)
DMF |i cense capacity 10000000000000 (10TB)
Percent of |icense capacity 9

The DMF daemon compares the amount of data that DMF is currently managing
against the licensed capacity and takes action if the following thresholds are exceeded:

At 95%, the daemon will send a warning alert once per day.

At 100%, the daemon will send a critical alert once per day. DMF will continue to
function and will recall any data that has already been migrated, but further
migrations will not be allowed. The daemon will check once every 2 minutes to
see if the usage once again becomes legal (below capacity). This can be achieved
by either of the following:

— Deleting managed data

— Adding one or more capacity licenses in order to increase the cumulative
capacity total to the new desired limit.
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Note: In order to install an incremental capacity license, the total capacity
amount already installed (base plus incremental) must equal or exceed the
amount of the new incremental amount. See "DMF License Types" on page 67.

The daemon will issue another alert when the usage once again becomes legal
(below capacity).

Parallel Data-Mover Option and Licensing

Each active parallel data-mover node requires a corresponding license on the DMF
server. DMF will allow as many DMF parallel data-mover nodes to become active at
one time as there are DMF parallel data mover licenses in the DMF server’s license
file. (However, a parallel data mover license is not required for the DMF server’s
integrated data mover functionality.) No license is installed on the parallel
data-mover node itself.

Mounting Services and Licensing

Use of the TMF or OpenVault mounting service requires DMF licenses.

Gathering the Host Information

When you order DMF, you will receive entitlement IDs for the licenses you
purchased. You must submit the system host ID, host nhame, and entitlement IDs
when requesting your permanent DMF license keys.

To obtain the host information for a server, view the Licenses panel in DMF Manager.
See "Managing Licenses and Data Capacity with DMF Manager" on page 203.

You could also execute the following command:

[usr/sbin/lk_hostid
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For example, the following shows that the serial number is 000423d5f d92 and the
license ID is 23d5f d92:

# /usr/sbin/lk _hostid
000423d5f d92 23d5f d92 socket =1 core=2 processor=2

#The above is the default selected by | k_hostid. See bel ow for additional
#hosti d pairs.

2
#lnterface SN LI Driver ( Conment )
2
et hO 000423d5f d92 23d5fd92  el000
ethl 000423d5f d93 23d5fd93  el000

Obtaining the License Keys

To obtain your DMF license keys, see information provided in your customer letter
and the following web page:

http://www.sgi.com/support/licensing

Installing the License Keys

To install the license keys, copy them into the / et c/ | k/ keys. dat file or use the
Licenses panel in DMF Manager to add the licenses (see "Adding New Licenses" on
page 203).

Verifying the License Keys
You can verify your licenses in the following ways:
< "DMF Manager Licenses Panel" on page 76
e "dnflicense" on page 77

e "l k_verify" on page 77
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DMF Manager Licenses Panel

You can view the Licenses panel in DMF Manager to determine the validity of the
licenses, as shown in Figure 2-3. You must log in as the Admi n user to DMF Manager
in order to change licenses.

) DMF Manager - Mozilla Firefox (=] ]
File Edit Wiew History Bookmarks Tools  Help
‘ﬁ‘| L | a | ® | |5gi DMF Manager | + |
Configuration ¥ Starage ¥ Messages ¥ Statistics ¥ Help = Log In f
Overview | Licenses

| v

Please login as adwin to add or delete licenses.

Add license :

The following system information can be used to apply for software licenses from SGIL

Host Name: agni.ameticas. sgi.com
License ID: 0030487 b4725
System Type: SGl x86_B4

Showing licenses from /etc/lk’keys.dat:
Updated Licenses

© Product “ersion Begins Expires Walidity  Information
DMF_SERVER 5.000 2013-03-07  2013-06-08  ‘valid DMF B.% Server
DhF_Ha 5.000 2013-03-07  2013-06-08  ‘valid DMF B HA
DhF_PDRO 5.000 2013-03-07  2013-06-08  ‘valid DMF 6. POMO 1, attr=MODE 1
DMF_CARACITY 5.000 2013-03-07  2013-06-08  ‘valid DMF 6.5 10TE Base, att=TB=10
DMF_CARACITY 5.000 2013-03-07  2013-06-08  ‘valid DMF 6. 10TE IMCRM, att=TE=10+ i
DMF_CARACITY 5.000 2013-03-07  2013-06-08  ‘valid DMF 6.5 100TE Base, attr=TE=100
DMF_CARACITY 5.000 2013-03-07  2013-06-08  ‘valid DMF 6. 100TE INCRM, att=TB=100+
DMF_CARACITY 5.000 2013-03-07  2013-06-08  ‘valid DOMF 6. 1PB Base, attr=TE=1000
DMF_CARACITY 5.000 2013-03-07  2013-06-08  ‘valid DMF 6.5 1PB incrmt, attr=TE=1000+
DMF_CARACITY 5.000 2013-03-07  2013-06-08  ‘valid DMF 6. 10PE Base, att=TE=10000
MRAF ADACITY £ nnn AENENT | WRNAENS  walid FIRAE 5 % ANER ineret st=TR= 1000+ =l

Figure 2-3 Licenses

For more information, see "Managing Licenses and Data Capacity with DMF
Manager" on page 203.
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dnflicense

You can use the dnf | i cense(8) command to verify the license keys. To see more

output, use the - v option. For example:

# dnflicense -v

File /etc/lk/keys.dat, line 6 is a valid DM_SERVER |icense

File /etc/lk/keys.dat, line 24 is a valid DVF_PDMO | i cense

File /etc/lk/keys.dat, line 29 is a valid DVF_PDMO | i cense

File /etc/lk/keys.dat, line 12 is a valid DVF_CAPACI TY TB=100 | i cense
File /etc/lk/keys.dat, line 18 is a valid DVF_CAPACI TY TB=100+ |icense

Valid DMF |icense found.
DMF capacity is 200TB.

| k_verify

You can use the | k_veri f y(1) command with the - A option to verify LK licenses. To

see more output, use the - v option (you can use multiple times to display more

output). For example:

# Ik _verify -A -vvv

| k_check All Al : total found=4
1 /etc/lk/keys. dat: 004 product =DMF_SERVER, ver si on=6. 000, count =0, begDat e=1360172384,

expDat e=0, |icensel D=48bbb244, key=QPCGc978ut PANGO5MIPCEI 8sbj gSX3QE5,

info="DMF 6. X Server’, vendor="Silicon Gaphics International’, \

ref _i d=" 270506’

Verdict: SUCCESS. Nodel ock. Uncount ed.

Avail abl e since today.
No End Date.

Attribute 1 of 3 : info=DVF 6. X Server
Attribute 2 of 3 : vendor=Silicon G aphics International
Attribute 3 of 3 : ref_id=270506

2 /etc/lkl/keys. dat: 009 product =DMF_HA, versi on=6. 000, count=0, begDate=1360172520, \

expDat e=0, |icensel D=48bbb244, key=CT7LtCl/C8vYc2JwS6k5BI YoeSVHDKsm \

info="DVMF 6. X HA",vendor="Silicon Gaphics International’, ref_id=" 270507

Ver di ct : SUCCESS. Nodel ock. Uncount ed.
Avail abl e since today.
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No End Date.

Attribute 1 of 3 : info=DW 6.X HA
Attribute 2 of 3 : vendor=Silicon G aphics International
Attribute 3 of 3 : ref_id=270507

3 /etc/lk/keys. dat: 014 product =DM~_PDMD, ver si on=6. 000, count =0, begDate=1360172608, \
expDat e=0, |icensel D=48bbb244, key=C8goMDOVWWCt dl a8Xl sbwd4gi dnYs+zI C, \
info="DMF 6. X PDMO 1' ,attr="NODE 1', vendor="Silicon Gaphics International’, \
ref _i d=" 270508’

Verdict: SUCCESS. Nodel ock. Uncount ed.
Avail abl e since today.
No End Date.
Attribute 1 of 4 : info=DWVF 6. X PDMO 1
Attribute 2 of 4 : attr=NODE 1
Attribute 3 of 4 : vendor=Silicon G aphics International
Attribute 4 of 4 : ref_id=270508
4 [etc/lk/keys. dat: 020 pr oduct =DM~_CAPACI TY, versi on=6. 000, count=0, begDate=1360172697, \

expDat e=0, |icensel D=48bbb244, key=rn6Ji u3C2yZN8c0SNot 5hq/ 1HSh6wuS9, \
info=" DMF 6. X 10TB Base’,attr="TB=10", \
vendor="Silicon G aphics International’, ref_id=" 270509’

Verdict: SUCCESS. Nodel ock. Uncount ed.
Avail abl e since today.
No End Date.
Attribute 1 of 4 : info=DVF 6.X 10TB Base
Attribute 2 of 4 : attr=TB=10
Attribute 3 of 4 : vendor=Silicon G aphics International
Attribute 4 of 4 : ref_id=270509
| k_check All Al : total matched=4
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For More Information About Licensing

To request software keys or information about software licensing, see the following
web page:

http://www.sgi.com/support/licensing

If you do not have access to the web, contact your local Customer Support Center.
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Chapter 3

Best Practices for DMF

This chapter discusses the following:

"Best Practices for Installation, Upgrade, and Downgrade" on page 81
"Best Practices for Configuration” on page 87

"Best Practices for Administration" on page 123

"Best Practices for Backups" on page 137

"Best Practices for Optional Tasks" on page 138

Best Practices for Installation, Upgrade, and Downgrade

This section discusses the following:

"Use the Correct Mix of Software Releases" on page 81

"Install DMAPI" on page 82

"Do Not Use YAST to Configure Network Services" on page 83
"Upgrade Nodes in the Correct Order" on page 83

"Take Appropriate Steps when Upgrading DMF" on page 84

"Contact SGI Support to Downgrade After Using OpenVault™ 4.0 or Later" on
page 87

Use the Correct Mix of Software Releases
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In a production system, the active DMF server, the passive DMF server (in a
high-availability environment), and any DMF parallel data-mover nodes should run
the same versions of the following, as supported by a given InfiniteStorage Software
Platform (ISSP) release:

Operating system
DMF
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Install DMAPI

82

= CXFS (in a system with parallel data-mover nodes)
For details, see the ISSP release notes.

To support upgrading without having to take down the whole environment, nodes
can temporarily run different releases during the upgrade process, as provided by the
CXFS rolling upgrade procedure.

Caution: You must upgrade all CXFS server-capable administration nodes before
upgrading any CXFS client-only nodes (including any parallel data-mover nodes,
which are CXFS client-only nodes). Client-only nodes can temporarily run an earlier
release than the server-capable administration nodes, during the upgrade process.
Client-only nodes can never run a later release than the server-capable administration
nodes.

Operating a cluster with client-only nodes running a mixture of older and newer
CXFS versions may result in a performance loss. Relocation to a server-capable
administration node that is running an older CXFS version is not supported.

Although CXFS client-only nodes (including DMF parallel data-mover nodes) that are
not upgraded might continue to operate without problems, new functionality may not
be enabled until all nodes are upgraded; SGI does not provide support for any
problems encountered on the nodes that are not upgraded.

For details, see the section about CXFS release versions and rolling upgrades in the
CXFS 7 Administrator Guide for SGI InfiniteStorage.

Data Management APl (DMAPI) is the mechanism between the kernel and the XFS or
CXEFS filesystem for passing file management requests between the kernel and DMF.
Ensure that you have installed DMAPI and the appropriate patches, and that you
mount filesystems with the appropriate options. See "Use the Correct Mount Options"
on page 99.
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Do Not Use YAST to Configure Network Services

If you try to configure network services using YAST and you are using DHCP, YAST
will modify the / et ¢/ host s file to include the following entry, where host nane is
the name of your machine:

127. 0. 0. 2 hostname hostname

The above line will prevent ov_admi n(8) from working because there cannot be
multiple IP addresses defined for the DMF server hostname. You will see an error
such as the following:

The OpenVault server name "hostname" matches this host’s hostnane,
but network packets for this hosts’s |P address:
127.0.0.2
are not being accepted by any installed ethernet card, so there appears
to be a problemwith the configuration of /etc/hosts. Please correct
t his probl em before conti nui ng.

If you are using OpenVault, you should do one of the following:

< Remove the 127. 0. 0. 2 line from the / et c/ host s file prior to configuring
OpenVault

= Do not use YAST to configure network services

Upgrade Nodes in the Correct Order
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You should upgrade nodes in the following order:
1. Passive DMF server (if using HA)

OpenVault server

Active DMF server

Parallel data-mover nodes (if used)

o M >

DMF clients
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Take Appropriate Steps when Upgrading DMF

Note: If you are upgrading from DMF 3.9 or earlier, see the information about
upgrade caveats in the ISSP release note for more information.

To perform an upgrade, do the following:

1.
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Read the ISSP release note, DMF release note, and any late-breaking caveats on
the online download page. Pay particular attention to any installation and
upgrade caveats.

Stop all applications that are writing data to the managed filesystems.

Save the established DMF and mounting service configurations to an external
storage medium.

. Ensure that DMF is stopped. In an HA environment, see High Availability Guide

for SGI InfiniteStorage. In a non-HA environment, execute the following:

dnf server# service dnf stop

Caution: For instructions about starting and stopping DMF and the mounting
service in an HA environment, see High Availability Guide for SGI InfiniteStorage.

. Ensure that the applicable mounting service is stopped. In a non-HA

environment, execute the following (assuming for simplicity that the DMF server
is also the mounting-service server):

= TMF:
dnf server# service tnf stop
< OpenVault:
dnf server# service openvault stop

If the DMF administrative directories are in XFS filesystems, make a copy of the
f st ab(5) file. For example:

dnf server# cp /etc/fstab /myupgrade/fstab
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7. Make a copy of the following:
a. The DMF configuration file dnf . conf . For example:
dnf server# cp /etc/dnf/dnf.conf /myupgrade/dnf.conf
b. The mounting service configuration information:
< TMF: copy the t nf . confi g file to a safe location. For example:
dnfserver# cp /etc/tnf/tnf.config /myupgrade/tnf.config

= OpenVault (if the OpenVault configuration is set up on the boot partition
and not under a DMF administrative directory): create a compressed file
of the OpenVault configuration directory / var/ opt / openvaul t. For
example:

# cd /var/opt
# /bin/tar cf /nyupgrade/sonefile.tar openvaul t/*
# [usr/bin/conmpress /myupgrade/ sonmefile.tar

c. Networking files for export s(5), aut 0. mast er (5), and r esol ve. conf (5).
For example:

# cp /etc/exports /myupgrade/ exports
# cp /etc/auto. master /nyupgrade/ auto. master
# cp /etc/resolv.conf /myupgrade/resolv. conf

8. Upgrade the operating system software to the level supported by the version of
DMF that you are upgrading to, paying particular attention to any installation
and upgrade caveats in the release notes and any late-breaking caveats on the
online download page.

9. If your DMF administrative directories are in XFS filesystems, do the following:

Note: To avoid copying the f st ab information from a previous partition, do not
copy the saved / myupgr ade/ f st ab file to the new / et ¢ directory in the
upgraded system.

a. Use the cat (1) command to view the previous f st ab file:

# cat /myupgrade/fstab
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The following is an example of how DMF administrative directories and user
directories that are managed by DMF (in this case, / dnf usr 1 and
/ dnf usr 3) could be set up within / et ¢/ f st ab:

[ dev/ | xvni home [ dnf / hone xfs defaults 00
/ dev/| xvnljournal s /dnf/journal s xfs defaults 00
/ dev/ | xvni nove / nove xfs dmi , nt pt =/ nove 00
/ dev/ | xvni spool / dnf / spool xfs defaults 00
/ dev/| xvni cache / dnf/ cache xfs dmi , mt pt =/ dnf/ cache 00
/ dev/| xvnitnp /dnf/tnmp xfs defaults 00
/ dev/| xvni dnf usr 1 /dnfusrl xfs dmi , mt pt =/ dnfusr1 00
/ dev/| xvni dnf usr 3 /dnfusr3 xfs dmi , nmt pt =/ dnf usr 3 00

b. Verify the existence of the matching XFS devices on the upgraded system by
using the | s(1) command:

# |s -al /dev/lxvnr

c. Copy and paste the DMF administrative directory entry lines (those that
contain / dnf / directoryname) from the copy of the f st ab file
(/ myupgr ade/ f st ab) into the new / et c/ f st ab for the upgraded system.

10. Reestablish the files and directories copied in step 7 above to their normal
locations on the upgrade system. For example:

# cp / myupgrade/ dnf.conf /etc/dnf/dnf.conf

# cp / myupgrade/ exports /etc/exports

# cp / myupgrade/ aut o. mast er /etc/auto. master
# cp / myupgrade/resol v. conf /etc/resolv. conf

If TMF, also:
# cp /myupgrade/tnf.config /etc/tnf/tnf.config

If OpenVault (and if the OpenVault configuration is set up on the boot partition
and not under a DMF administrative directory), also do the following, for
example:

# cd /var/opt
# /bin/tar xf /myupgrade/sonefile.tar.zZ

11. Follow upgrade instructions in the ISSP release note to update the DMF and
mounting service software.
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12. Run the dntheck(8) command, which will identify any issues with using your
existing DMF configuration file with the upgraded software.

Contact SGI Support to Downgrade After Using OpenVault ™ 4.0 or Later

If you are running OpenVault and want to downgrade after using OpenVault 4.0 or
later, you must contact SGI support for assistance.

Best Practices for Configuration
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This section discusses the following:

"Plan Ahead for Disaster Recovery" on page 88

= "Ensure Quick Communication Among Nodes in the DMF Environment" on pag
91

= "Enable RSCN Suppression Appropriately” on page 93

< "Follow All DMF Requirements" on page 93

= "Use Supported Libraries and Tape Drives" on page 94

= "Use Sufficiently Fast Filesystems" on page 94

= "Configure Passwordless SSH" on page 94

= "Configure Filesystems and Directories Appropriately for DMF" on page 94
= "Migrate at Least Two Copies of a File" on page 100

- "Safely Make Changes to the DMF Configuration" on page 100

= "Use Inode-Resident Extended Attributes and 256-byte Inodes" on page 104
= "Limit Path Segment Extension Records" on page 104

< "Do Not Change Script Names" on page 104

= "Configure DMF Appropriately with CXFS™" on page 104

= "Improve Drive Performance with an Appropriate VG Zone Size" on page 105

= "Appropriately Force Small Files to Migrate" on page 107

(S
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"Add HBA Drivers to the i ni t rd Image" on page 107

"Set RECALL_NOTI FI CATI ON_RATE to 0 if CXFS Range Tokens are Disabled" on
page 107

"Set the xi net d t cpnux i nst ances Parameter Appropriately” on page 108
"Avoid Unintentional File Recall by Filesystem Browsers" on page 108
"Configure Appropriately for SGI 400 VTL or COPAN MAID Shelves" on page 109
"Use Migrate Groups Appropriately" on page 111

"Use Fast-Mount Cache Appropriately” on page 112

"Use Cloud Storage Appropriately” on page 114

"Minimize Access Times by Using NAME_FORMAT" on page 116

"Ensure that the Cache Copy is Recalled First" on page 116

"Use a Task Group to Run dmni gr at e Periodically” on page 116

"Restrict the Size of the Alerts and Performance Records Databases" on page 117
"Prevent Stalled-Recovery Timeout in a Non-HA Environment" on page 118
"Use Appropriate Tape Barcodes" on page 119

"Use dmar chi ve to Copy Archive File Data to Secondary Storage" on page 119
"Use an Appropriate Filesystem for a Disk MSP" on page 121

"Use Corresponding Drive-Group Names in OpenVault and DMF" on page 121
"Use a Private Network Interface in a Parallel Environment" on page 121
"Modify Partial-State Capability with Care" on page 122

"Use the Correct Child-Process Constraints for a DCM MSP" on page 122

"Explicitly Specify the Server on OpenVault Commands" on page 122

Plan Ahead for Disaster Recovery
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This section discusses the following:
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"Best Practices to Permit Future Disaster Recovery" on page 89
"When is Disaster Recovery Possible?" on page 89

"What Must Be Protected" on page 89

"Why Backups Are Needed" on page 90

"Recovery Possibilities" on page 91

"Best Practices for Performing Disaster Recovery" on page 91

Best Practices to Permit Future Disaster Recovery

The following are best practices that will permit disaster recovery if the need arises:

Always make multiple copies of migrated data on separate media (see "Migrate at
Least Two Copies of a File" on page 100)

Use the DMF integrated backup method, which includes a disaster-recovery
bundle that includes a backup filesystem with the DMF databases and
administrative files (see "Best Practices for Backups" on page 137)

Store backups and at least one data copy off-site to permit recovery in the case of
a physical disaster, such as a fire

When is Disaster Recovery Possible?

What Must Be Protected
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Disaster recovery is possible if you are using the integrated-backup method. Careful
planning and implementation will help you recover if a disaster occurs.

If the DMF database is lost or corrupt and the latest database backup file residing in
the backup filesystem becomes inaccessible (either due to filesystem corruption or
due the file being in an offline state), you must first restore access to the backup
filesystem and subsequently to the DMF database in order to restore the server.

The DMF system is composed of the following pieces:

DMF databases and administrative files, which store all of the details about how
and where file data was migrated to secondary storage. Each file is assigned a
unique key, known as a BFID. All transactions committed to the databases are also
stored in external journal files for a configurable period of time.
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= Filesystem inodes and directory structures, which remain in the managed
filesystem. DMF stores an extended attribute in each inode with information
specific to DMF, including the BFID. When files are migrated, the data moves
offline but the inode remains in the managed filesystem in order to provide
persistent access to the filesystem namespace. Because XFS and CXFS are
journaling filesystems, all metadata operations to the filesystem are also written to
an internal log area.

= File data, which is migrated to secondary storage

All of the above must be present in order for the DMF system to be whole, as
depicted in Figure 3-1.

Filesystem inodes

DMF databases

File data

Figure 3-1 Components Required by the DMF System

Why Backups Are Needed

When using DMF to make multiple copies of migrated data, you must still perform
regular backups in order to protect inodes, directory structures, and unmigrated files;
DMF moves only the data associated with files, not the file inodes or directories.

The managed filesystems and the DMF databases should be backed up on a frequent
and regular basis.
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Recovery Possibilities

If one migrated copy is lost, data is available from another migrated copy.

If just the DMF database is lost, no transactions will be lost if the journals are applied
to the last good database copy that can be restored from one of the backups.

If both the DMF database and the journals are lost, transactions after the last good
dump will be lost; however, with some effort, some of these lost transactions might be
reconstructed from the DMF logs and the inodes.

If the filesystem is corrupted, the dump files produced in the backup would be used
to restore the inodes.

Best Practices for Performing Disaster Recovery

See "Disaster Recovery Procedures" on page 650.

Ensure Quick Communication Among Nodes in the DMF Environment

DMF must be able to quickly communicate directly between every potential DMF
server node, parallel data-mover node, and potential OpenVault server node using IP
addresses (both IPv4 and IPv6) and logical names, without routing. You must
therefore ensure that all nodes have a consistent mapping of hostnames to IP
addresses, using one of the following methods:

= "Preferred Method: Consistent / et ¢/ host s File on All Nodes and Access Local
First" on page 91

= "Acceptable Method: Reliable DNS in a Dedicated HA cluster" on page 93

Each method has advantages and disadvantages, but the / et ¢/ host s method is
preferred because it is the fasted and simplest method.

Note: For simplicity, SGI recommends that you avoid the Network Information
Service (NIS).

Preferred Method: Consistent /et c/ hosts File on All Nodes and Access Local First
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A consistent and accurate / et ¢/ host s file provides the fastest look-up because it is
cached in memory, and is therefore the preferred method to ensure quick
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communication among cluster nodes. However, it requires a manual edit of static files
that must be updated individually, and a given file can be accidentally corrupted.

To use the / et ¢/ host s method, do the following:

1. For each node (every potential DMF server node, parallel data-mover node, and
potential OpenVault server node), decide if you want to specify the fully qualified
domain name or the simple hostname. This decision usually depends upon how
the clients are going to resolve names for their client/server programs (such as
NFS), how their default resolution is done, and so on. If you use the fully
gualified domain name for a particular node, then all of the nodes should use the
fully qualified name of that node when defining the IP/hostname information for
that node in their / et c/ host s files (IPv4 and IPv6).

2. Edit the / et ¢/ host s file so that it contains consistent entries for all nodes and
their private interfaces as well. The file has the following format, where
primary_hostname can be the simple hostname or the fully qualified domain name:

IP_address primary_hostname aliases
For example:
10 priv-serverl

.0.3.1
10.0.3.2 priv-server2
10.0.3.3 priv-clientl
190. 0. 2.1 serverl. exanpl e. com server1
190. 0. 2. 2 server 2. exanpl e. com server 2
190.0.2.3 clientl. exanple.comclientl

3. Add all of these IP addresses to the / et ¢/ host s file on each node.

4. Editthe / et c/ nsswi t ch. conf file so that local files are accessed before DNS
(or NIS). That is, the host s line in / et ¢/ nsswi t ch. conf must list fi | es first.
For example:

host s: files dns nis
(The order of dns and ni s is not significant to DMF, but fi | es must be first.)

For more information, see the host s(5) and r esol ve. conf (5) man pages.
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Acceptable Method: Reliable DNS in a Dedicated HA cluster

The domain name service (DNS) lets you have a single authoritative source for
mapping hostnames to IP addresses (IPv4 and IPv6) and avoids the need to manually
edit and update static files on every node. However, it can reduce availability if the
DN service becomes unreliable. If you choose to use the DNS method, you must
ensure that it is very reliable, which can involve more work.

To use the DNS method, do the following:

1. Use multiple DNS servers and set up a high-availability (HA) cluster specifically

for the DNS IP addresses. Do not include this HA service within a DMF HA
cluster; use a dedicated HA cluster.

2. Add the following line to the / et ¢/ r esol v. conf file so that the resolver will

rotate to another DNS server if the current server does not respond within 1
second:

options tineout:1 rotate

Note: Having multiple DNS servers is not sufficient, even with the above rotation
timeout. An HA cluster is required for reliability.

Enable RSCN Suppression Appropriately

See "Suppressing RSCN on Host Port HBAS" on page 177.

Follow All DMF Requirements
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Ensure that you follow all of the requirements for DMF listed in "Requirements” on
page 43:

"Server Node Requirements” on page 48

"Parallel Data-Mover Node Requirements" on page 48
"Mounting Service Requirements" on page 48
"License Requirements" on page 48

"DMAPI Requirement" on page 48
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= "SAN Switch Zoning or Separate SAN Fabric Requirement" on page 49
< "DMF Manager Requirements" on page 49

< "DMF SOAP Requirements" on page 50

= "DMF Direct Archiving Requirements" on page 50

= "Fast-Mount Cache Requirements" on page 50

= "Cloud Storage Requirements” on page 51

Use Supported Libraries and Tape Drives

For the list of supported TMF and OpenVault libraries and supported tape drives, see
the DMF release notes.

Use Sufficiently Fast Filesystems

A filesystem on which DMF operates must be fast-enough to permit efficient
streaming to/from all secondary storage media. This is particularly important for
tape drives, because slow 1/0 can lead to increased wear on the drive and cartridges
(due to excessive stopping and starting of the drive heads).

Configure Passwordless SSH

If you are running DMF in an HA environment or using the Parallel Data-Mover
Option, you should configure passwordless secure shell (SSH) so that DMF can
properly gather, distribute, and display information. See "Passwordless SSH
Configuration for DMF" on page 176.

Configure Filesystems and Directories Appropriately for DMF
This section discusses the following:

= "Do Not Place Administrative and Store Directories in a Managed Filesystem" on
page 95

= "Use Different Physical Devices for HOME_DIR and JOURNAL_DIR" on page 95

= "Avoid Root Filesystem Location for a Production System" on page 95

94 007-5484-016



DMF™ 6 Administrator Guide

= "Restrict Administrative and Store Directories to DMF Use" on page 95
= "Use CXFS Filesystems with the Parallel Data-Mover Option" on page 96
= "Sizing Guidelines" on page 96

= "Use the Correct Mount Options" on page 99

Also see "DMF Administrative and Store Directories” on page 44.

Do Not Place Administrative and Store Directories in a Managed Filesystem

A DMF administrative or store directory must not be in filesystem that is managed by
DMF.

Use Different Physical Devices for HOME_DIR and JOURNAL_DIR

To provide the best chance for database recovery, HOME_DIR must be on a different
physical device from JOURNAL_DIR.

Avoid Root Filesystem Location for a Production System

By default, the DMF daemon requires that a DMF administrative directory does not
reside in the root filesystem. For testing or demonstration purposes, you can override
this requirement for all but MOVE_FS and a DCM MSP STORE_DIRECTORY by using
the ADMDI R_I N_ROOTFS parameter; however, SGI does not recommend overriding
the requirement for a production system. See "base Object Parameters" on page 278.

Restrict Administrative and Store Directories to DMF Use
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You will place the DMF administrative and store directories on a general-purpose
RAID storage system.

In a production system, SGI in most cases recommends that you restrict these
directories to DMF use and make them the mount point of a filesystem, in order to
limit the loss of data in the case of a filesystem failure.

The following are required to be dedicated to DMF use and to be a filesystem mount
point:

MOVE_FS (if used)
DCM MSP STORE_DIRECTORY
DUMP_DESTINATION for integrated backups
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SGI suggests that other directories also be used exclusively by DMF and to be a
filesystem mountpoint, as shown in Table 3-1.

Table 3-1 DMF Exclusive Use of Filesystems

Required Suggested
STORE_DIRECTORY for a DCM MSP STORE_DIRECTORY for a disk
MSP
DUMP_DESTINATION for integrated backups HOME_DIR
MOVE_FS SPOOL_DIR
JOURNAL_DIR
TMP_DIR

DATABASE_COPIES
CACHE_DIR (if used)

Use CXFS Filesystems with the Parallel Data-Mover Option

Sizing Guidelines
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When using the Parallel Data-Mover Option, the following must be CXFS filesystems
or be in CXFS filesystems:

HOME_DIR
SPOOL_DIR

TMP_DIR

MOVE_FS

CACHE_DIR (if used)

DCM MSP STORE_DIRECTORY

Note: You must evaluate these guidelines in terms of the specifics at your site,
rounding up to allow margin for error.

The following sections provide guidelines for sizing the filesystems that DMF requires:

< "HOME_DIR Size" on page 97
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< "JOURNAL_DIR Size" on page 98

e "SPOOL_DIR Size" on page 98

< "TMP_DIR Size" on page 98

= "MOVE_FS Performance and Size" on page 98

In general, these filesystems should be sized in terms of gigabytes. Table 3-2 shows
the minimum recommended sizes.

Table 3-2 Minimum Sizes for DMF Directories

Directory Minimum Recommended Size (GB)
HOME_DIR 500

JOURNAL_DIR 75

SPOOL_DIR 200

TMP_DIR 500

MOVE_FS Capacity of one new volume

For individual guidelines and requirements for each directory, see the specific
parameter descriptions in Chapter 7, "DMF Configuration File" on page 271.

See also "Safely Make Changes to the DMF Configuration” on page 100.

HOME_DIR Size
HOME_DIR will require approximately the following:

= The daemon and LS databases require approximately 500 MB per 1 million
migrated files, per DMF copy. If you make two copies, they would require
approximately 1 GB (that is, 500 MB x 2).

= An alerts database of 1 MB can hold approximately 5,400 records.
= A performance records database of 1 MB can hold approximately 5,130 records

You can purge old records after specified period of time. See "Restrict the Size of the
Alerts and Performance Records Databases" on page 117.
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Note: Other database information (such as the OpenVault server database in an HA
configuration) requires an insignificant amount of space in comparison.

JOURNAL_DIR Size

JOURNAL_DIR will require approximately 500 MB per 1 million database operations
(such as migrate, recall, and hard delete). You can set the JOURNAL_RETENTI ON
parameter to purge old journals after a period of time. The absolute minimum value
should be the time since the last successful backup of the DMF databases.

SPOOL_DIR Size

SPOOL_DIR will require approximately 1 MB per 500 DMF requests. You can set the
LOG_RETENTI ON parameter to purge old logs after a period of time.

TMP_DIR Size
TMP_DIR is used for various temporary storage needs for DMF, such as the following:

< If you do not have a dedicated CACHE_DIR directory, cache merges will use
TMP_DIR. The | i br aryser ver object’s CACHE SPACE parameter controls how
much space is used for cache merges.

= If backups are being done to tape, a temporary snapshot of the DMF databases is
stored in TMP_DIR before being written to tape. (See HOVE_DI R for database size.)

e Therun_fil esystem scan. sh task places its output file in TMP_DIR by
default. This file is approximately 150 MB for every 1 million files contained in the
managed filesystems.

MOVE_FS Performance and Size

The MOVE_FS filesystem should have performance characteristics similar to the
primary managed filesystems because DMF will follow the same rules for drive
utilization as defined in the drive groups (DGs) and VGs (the DRI VE_MAXI MUMand
MAX_PUT_CHI LDREN parameters) when moving large numbers of files. A MOVE_FS
filesystem with slower bandwidth than what the DRI VE_MAXI MUMand
MAX_PUT_CHI LDREN parameters are tuned for may become overloaded with DMF
requests. In extreme cases, DMF can become backlogged on MOVE_FS and delay the
processing of user requests.
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The size of MOVE_FS should be approximately the capacity of a data cartridge,

including compression, times the MAX_PUT_CHI LDREN value.

For example:

500 GB native capacity * 1.6 compression * 3 drives = 2.4 TB

Use the Correct Mount Options

Table 3-3 on page 99 lists the appropriate mount options for managed filesystems and

filesystems that contain DMF administrative directories and store directories.

Table 3-3 Required and Suggested Mount Options

Directory/Filesystem

Required Mount Options

Suggested Mount Options

Managed filesystems
HOME_DIR
SPOOL_DIR
JOURNAL_DIR
TMP_DIR
DATABASE_COPIES

DUMP_DESTINATION
for disk backups

DUMP_DESTINATION
for integrated backups

DCM MSP
STORE_DIRECTORY

Disk MSP
STORE_DIRECTORY

CACHE_DIR
MOVE_FS

dm , nt pt =mountpoint

i node64

dmi , nt pt =mountpoint

dmi , nt pt =mountpoint, di r sync

di rsync

i node64

| ogbuf s=8, | ogbsi
| ogbuf s=8, | ogbsi
| ogbuf s=8, | ogbsi
| ogbuf s=8, | ogbsi
| ogbuf s=8, | ogbsi
| ogbuf s=8, | ogbsi
| ogbuf s=8, | ogbsi

| ogbuf s=8, | ogbsi

| ogbuf s=8, | ogbsi

| ogbuf s=8, | ogbsi

| ogbuf s=8, | ogbsi

ze=256k
ze=256k
ze=256k
ze=256k
ze=256k
ze=256k
ze=256k

ze=256k

ze=256k

ze=256k

ze=256k

dmi , nt pt =mountpoint, i node64, | ogbuf s=8, | ogbsi ze=256k
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Note the following:
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= SGI recommends that you do not mount any filesystems with dmi other than
those displayed above.

= Specify the actual filesystem mount point in nt pt =mountpoint.

= Use of the di r sync option will ensure the integrity and consistency of
STORE_DIRECTORY with the DMF daemon database in the event of a system
crash and thereby avoid potential data corruption.

e The |l ogbuf s=8, | ogbsi ze=256k mount options tune the XFS log. These
settings are especially important for performance on MOVE_FS, which will have
heavy metadata activity from the quantity of small files that pass through it.

For more information, see the mount (8) and f st ab(5) man pages.

Migrate at Least Two Copies of a File

When you migrate a file in a DMF configuration, SGI strongly recommends that you
make at least two secondary-storage copies of it on separate media to prevent file
data loss in the event that a migrated copy is lost.

Note the following:

= Storing multiple copies on the cloud via the CLOUD_REDUNDANCY setting for a
given cloud MSP does not ensure sufficient data protection in case of file loss. SGI
highly recommends that you store a second copy of data on another cloud MSP,
on tape, or on disk.

= Because the fast-mount cache configuration requires at least two copies (one to the
cache and one to a secondary-storage target), SGI therefore recommends that you
migrate at least three copies for this configuration (one to the cache and two to
secondary-storage targets). See "Use Fast-Mount Cache Appropriately” on page
112.

Safely Make Changes to the DMF Configuration
This section discusses the following:
= "Make and Mount the Required Filesystems First" on page 101
= "Use Sample DMF Configuration Files" on page 101
= "Back Up the DMF Configuration File" on page 102
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"Stop DMF Before Making Changes" on page 102

"Always Validate Your Changes" on page 103

Make and Mount the Required Filesystems First

You should make and mount the filesystems required for the DMF administrative
directories before making configuration changes. If you try to apply configuration
changes without having the filesystems referred to in the configuration file in place,
you will get errors. See "Configure Filesystems and Directories Appropriately for
DMF" on page 94

Use Sample DMF Configuration Files

DMF is shipped with sample configuration files in the following directory where
DMFVERSION is a variable that represents the DMF release version:

/usr/ shar e/ doc/ DMFVERSION/ i nf o/ sanpl e

The sample files use a variety of MSPs and LSs for different purposes:

dnf
dnf

dnf .
dnf .
dnf .
dnf .

.conf.

.conf.

conf

conf.
conf.

conf.

cl oud (cloud MSP)

copan_rai d (COPAN massive array of idle disks)

.copan_vt| (SGI 400 virtual tape library)!

di sk (disk MSP)
dcm(disk cache manager MSP)

f nt (fast-mount cache, such as for COPAN MAID in conjunction with

a physical tape library)

dnf
dnf
dnf
dnf

.conf.

ftp (FTP MSP)

.conf.jbfs (JBFS using an LS)

.conf.

.conf.

I's (LS)

par al | el (Parallel Data-Mover Option)

1 For historic reasons, the SGI 400 VTL is sometimes referred to as COPAN in literals and the graphical user interfaces.
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You can edit these files via a file editor such as vi (1) or DMF Manager (see "Setting
Up a New DMF Configuration File" on page 212). You should always validate your
changes; see "Always Validate Your Changes" on page 103.

You can use the information in Chapter 7, "DMF Configuration File" on page 271, and
in the dnf . conf (5) man page to customize your configuration.

Back Up the DMF Configuration File

After you have initially successfully configured DMF, make a backup copy of the
DMF configuration file (/ et ¢/ dnf / dnf . conf ) so that you can return to it in case of
failure. If you are using DMF Manager, it will automatically make a time-stamped
backup for you.

If you have an existing configuration, you should ensure that a good backup copy of
the DMF configuration file exists before making any configuration changes.

Stop DMF Before Making Changes

It is safest to make changes to the DMF configuration while DMF is stopped. (For
instructions about starting and stopping DMF and the mounting service in an HA
environment, see High Availability Guide for SGI InfiniteStorage.) If you choose to make
changes while DMF is running, be very cautious.

add, delete, or change the order of m gr at egr oup stanzas while DMF is running;

e Warning: Never change pathnames or server names in base object parameters or
making changes of this type can result in data corruption or data loss.

Do not change the following parameters while DMF is running:

ADMDI R_| N_ROOTFS
CACHE_DI R
COPAN_VSNS

DRI VE_GROUPS
EXPORT_METRI CS
GROUP_MVEMBERS
LI CENSE_FI LE
LS_NAMES
MSP_NAMES

MULTI PLI ER
OV_KEY_FI LE
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Always Validate Your Changes
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OV_SERVER
ROTATI ON_STRATEGY
SERVER_NAME

SERVI CES_PORT
SPOOL_DI R
TVP_DIR
VOLUVE_GROUPS

Before making changes to any parameter, see the information about it in Chapter 7,
"DMF Configuration File" on page 271.

SGI recommends that you always verify any configuration changes you make:

When using DMF Manager to make changes, select the following to verify the

changes:

Overview

> Configuration ...
> Validate Current Configuration

When using a file editing tool such as vi to directly edit the DMF configuration
file, you should do the following:

1.

Back up the current configuration file. For example:

# cp /etc/dnf/dnf.conf /etc/dnf/dnf.conf.$(date +%r%Pd)
Copy the current configuration to a test location. For example:

# cp /etc/dnf/dnf.conf /etc/dnf/dnf.conf.new

Edit / et ¢/ dnf/dnf . conf. new.

Run the dntheck(8) command on the test file:

# dncheck -i /etc/dnf/dnf.conf.new

Fix errors and rerun dntheck as needed until it passes without error.

Move the test file to the standard location, overwriting the current file:

# mv /etc/dnf/dnf.conf.new /etc/dnf/dnf.conf
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Use Inode-Resident Extended Attributes and 256—byte Inodes

SGI recommends that you configure your filesystems so that the extended attribute
used by DMF is always inode-resident and that you use 256-byte inodes and the
defaultattr2 (-i attr=2 option to nkf s. xf s) when possible. See "Inode Size
Configuration” on page 171.

Limit Path Segment Extension Records

You should configure your database record length to minimize the number of records
that require a path segment extension record. See "Daemon Database Record Length"
on page 173.

Do Not Change Script Names

Do not change the pathnames or script names of the DMF administrative tasks. For
more information, see "Automated Maintenance Tasks" on page 175.

Configure DMF Appropriately with CXFS ™

DMF must make all of its DMAPI interface calls through the CXFS active metadata
server. The CXFS client nodes do not provide a DMAPI interface to CXFS mounted
filesystems. A CXFS client routes all of its communication to DMF through the
metadata server. This generally requires that DMF run on the CXFS metadata server.
If DMF is managing a CXFS filesystem, DMF will ensure that the filesystem’s CXFS
metadata server is the DMF server and will use metadata server relocation if
necessary to achieve that configuration.

Note: DMF data-mover processes must run only on the DMF server node and any
parallel data-mover nodes. Do not run data-mover processes on CXFS standby
metadata server nodes.

To use DMF with CXFS, do the following:
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= For server-capable administration nodes, install the sgi - dmapi and
sgi - xf sprogs packages from the ISSP release. These are part of the software for
the DMF server and DMF parallel data mover. The DMF software will
automatically enable DMAPI, which is required to use the dmi mount option.

For CXFS client-only nodes, no additional software is required.

= When using the Parallel Data-Mover Option, install the software for the DMF
parallel data mover, which includes the required underlying CXFS client-only
software. (From the CXFS cluster point of view, the DMF parallel data-mover
node is a CXFS client-only node but one that is dedicated to DMF data mover
activities.) For more information, see:

"Parallel DMF Overview" on page 33

— "Parallel DMF Configuration Procedure" on page 485
= Use the dm option when mounting a filesystem to be managed.
= Start DMF on the CXFS active metadata server for each filesystem to be managed.
See also "SAN Switch Zoning or Separate SAN Fabric Requirement" on page 49.
For more information about CXFS, see:
e CXFS 7 Administrator Guide for SGI InfiniteStorage
e CXFS 7 Client-Only Guide for SGI InfiniteStorage

Improve Drive Performance with an Appropriate VG Zone Size
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When using an LS, it is critical that the zone size you specify for the VG (the
ZONE_SI ZE parameter) is appropriate for the media speed and average data
compression rate at your site. A value that is too small can cause poor write
performance because a volume mark is written at the end of each zone; a value that is
too large can reduce parallelism when migrating files.

The optimal zone size depends upon several site-specific factors. Answering the
following questions will help you determine the correct zone size for your site:

< How long does it take the drive to flush data to media?
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Note: Different drive types have different bandwidths, and the same drive type
can have different bandwidths with different cartridge types.

e How fast can the drive write data?

< What is the average data compression rate? If your data compresses well, the zone
size should be larger; if the data does not compress well, the zone size should be
smaller.

A good zone size is one where the time spent flushing data to media is not a

significant amount of the total 1/0 time. For increased write performance, choose a
zone size such that the average time to write a volume mark for the drive type is a
small percentage (such as 5%) of the time to write a zone at the drive’s native rate.

For example, suppose the following:

= The drive requires 2 seconds to flush the data to tape
= The drive writes data at 120 MB/s

= The average compression rate is 2 to 1

In order to waste no more than 5% of the full bandwidth of the drive flushing data to
media, the ZONE_SI ZE value in this case must be large enough to hold 40 seconds

(2 seconds / 0.05) worth of data in each zone. Because the drive writes at about

120 MB/s, then 40*120=4800 MB of data that can be written in 40 seconds. Not
considering compression, a good preliminary ZONE_SI ZE value is therefore 5g (5 GB).

Because the example site has a compression rate of 2 to 1, the preliminary

ZONE_SI ZE value should be multiplied by 2; the resulting ZONE_SI ZE value should
be 10g (10 GB), which is how much data will get written in 40 seconds while still
keeping the flush waste within 5% of the total bandwidth.

Note: The zone size influences the required cache space. The value for the
CACHE_SPACE parameter should be at least twice the value used for ZONE_SI ZE.
Increasing the ZONE_SI ZE value without also increasing CACHE_SPACE could cause
volume merging to become inefficient. Volume merges could have problems if the
ZONE_SI ZE value is larger than the CACHE SPACE value. For more information
about CACHE_SPACE, see "l i br ar yser ver Object Parameters" on page 393.

For more information about zone size, see the following:
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= ZONE_SI ZE parameter in "vol umegr oup Object” on page 410
= "Media Concepts" on page 534

= Appendix H, "Case Study: Impact of Zone Size on Tape Performance" on page 781

Appropriately Force Small Files to Migrate

If you want to quickly migrate small files, you should set TI MEQUT _FLUSH to a value
that is less than the default of 2 hours but greater than 15 minutes. See
"vol umegr oup Object Parameters" on page 411.

Caution: Do not set change TI MEQUT_FLUSH to fewer than 15 minutes or set
ZONE_SI ZE to an artificially low value for the purpose of migrating files more
quickly; either of these actions may have a negative impact on performance.

Add HBA Drivers to the i nitrd Image

The t s tape drive reads HBA information from sysf s just after being loaded in
order to discover controller information. To ensure that this information is available
when t s loads, SGI recommends that you add the HBA drivers to the i ni t rd image
so that they load early in the boot process. Do the following:

1. Add the HBA driver to the | Nl TRD_MODULES line in the
/et c/ sysconfi g/ kernel file. For example, to add the driver QLogic
QLA2200, you would include gl a2xxx in the | Nl TRD_MODULES line.

2. Create the initial RAM disk image so that it contains your modification:
# nkinitrd

3. Reboot the DMF server.

Set RECALL_NOTI FI CATI ON_RATE to 0 if CXFS Range Tokens are Disabled

In a CXFS environment if CXFS range tokens are disabled, you should specify a value
of 0 for the DMF configuration parameter RECALL_NOTI FI CATI ON_RATE in order to
avoid token thrashing, which can result in poor 1/0 transfer rates.
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Using 0 can slightly improve recall performance in cases where users do not need to
access files while they are coming online. (In this case, drmat r ¢ does not have to stop
and do an f sync every 30 seconds during the recall.) The optimum setting of
RECALL_NOTI FI CATI ON_RATE is dependent on many factors and must be
determined by trial and error. See "dndaenon Object" on page 289.

Set the xi netd t cprux i nst ances Parameter Appropriately

You must use a sufficient setting for the t cprmux i nst ances parameter in either the
/ et c/ xi netd. conf file or the / et c/ xi net d. d/ t cpnux file.

Each remote DMF client command will consume one instance of a t cprux service
while it is active. For that reason, SGI recommends that you add the i nst ances
parameter to / et ¢/ xi net d. d/ t cpnux rather than increasing the i nst ances
parameter in / et ¢/ xi net d. conf.

Determining the correct setting of this parameter depends on what the maximum
number of simultaneous remote DMF user commands might be combined with any
other xi net d t cpnmux services that will be used. See the xi net d(8) man page for
more information on setting the parameter.

Additionally, it is important that the t cpnux service is not disabled. If the following
configuration line exists in / et ¢/ xi net d. d/ t cprux, remove it:

di sabl e = yes

Avoid Unintentional File Recall by Filesystem Browsers

108

Graphical user interface (GUI) filesystem browsers (such as Windows Explorer,
GNOME™ Nautilus / File Manager) can unintentionally cause files to be recalled
because they read the first few blocks of the file in order to show the correct icon in
the view screen:

= Windows Explorer: if you follow the directions in "Modify Settings If Providing
File Access via Samba" on page 127, you can avoid this problem for Windows
Explorer.

= Nautilus and other filesystem browsers: these filesystem browsers may have
settings to prevent them from reading the file for thumbnail icons, but testing is
still required because the browser may still read the file for other reasons. Also,
file browser behavior may change in future releases, so you must retest after
upgrading. You should do one of the following for these filesystem browsers:
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— Do not use GUI filesystem browsers on a managed filesystem.

— Set the DMF policy to keep the number of kilobytes permanently on disk
required by your filesystem browser, to allow the reading activity to happen
without recalling files. Do the following:

1. Determine how many kilobytes are read by your filesystem browser.

2. Verify that the partial-files feature is enabled (see PARTI AL_STATE_FI LES
in "dndaenon Object” on page 289).

3. Use the r anges clause to keep the required number of bytes of each file
online. See:

< "ranges Clause" on page 383

= "Automated Space-Management Example" on page 386, and
"Automated Space-Management Using Ranges Example" on page 387

4. Repeat the above steps as needed after upgrading the filesystem browser.
See also:
= "Partial-State Files" on page 5

= Appendix G, "Considerations for Partial-State Files" on page 779

Configure Appropriately for SGI 400 VTL or COPAN MAID Shelves

You can use SGI 400 VTL shelves COPAN MAID shelves either as secondary storage
or a cache. For initial configuration, see:

e COPAN MAID for DMF Quick Start Guide
e SGI 400 VTL for DMF Quick Start Guide
To use DMF with SGI 400 VTL shelves or COPAN shelves, do the following:

= Within reason, create smaller volumes, so that hard-deletes will free-up volumes
without requiring merges. In general, a larger number of smaller-sized volumes
will result in fewer partially-full volumes in the DMF database (and therefore
more room for new data). This can potentially provide faster recalls of migrated
data because there are more volumes available for reading and writing (you
cannot simultaneously write to and read from the same volume). However, you
do not want to use volumes that are unreasonably small, as that might cause
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excessive mounts and unmounts. For size recommendations, see the Quick Start
for your system.

Set the volume size, so that you can use the dntapaci t y(8) command or its
display in DMF Manager to accurately estimate the remaining capacity of the
volumes on the COPAN shelves. See "Set Volume Size If You Want to Use
Capacity Features" on page 129.

Use the sample DMF configuration files:

— For secondary storage, use dnf . conf. copan_mai d or
dnf . conf. copan_vtl.

— For cache, use dnf . conf. f ntc. See "Use Fast-Mount Cache Appropriately” on
page 112.

Each sample file does the following:
— Uses one OpenVault library control program (LCP) per shelf
— Uses a shelf with a single DG and a single VG.

— Uses one or more migrate groups to combine multiple COPAN shelves into a
single destination for a migration request

Set the following parameters, which apply particularly to COPAN shelves,
appropriately according to the information in Chapter 7, "DMF Configuration File"
on page 271:

COPAN_VSNS
MAX_PUT_CHI LDREN
RESERVED VOLUMES
ZONE_SI ZE

Note: For COPAN shelves, a larger number for MAX_PUT_CHI LDREN may provide
more total write bandwidth, but the bandwidth increases will diminish rapidly
with additional children and all of the children will write more slowly. For
COPAN MAID, use a MAX_PUT_CHI LDREN value in the range 2- 6; for SGI 400
VTL, use a MAX_PUT_CHI LDREN value in the range 2- 4.

If creating backups via xf sdunp to disk for COPAN MAID, also set the following
parameters appropriately:
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COVPRESSI ON_TYPE
DUVP_COMPRESS
DUMP_CONCURRENCY
DUVP_DESTI NATI ON
DUMP_M RRORS

For COPAN MAID, use one VG per shelf.

Use Migrate Groups Appropriately
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If you use migrate groups (MGs), do the following:

Do not specify overlapping MSPs, VGs, or MGs on the same MSP/VG selection
parameter. You must ensure that the statement expands to a set of
non-overlapping MSPs and VGs when all of the MG members are considered. See:

"MSP/VG Selection Parameters for a Managed Filesystem" on page 374
"VG Selection Parameters for a DCM MSP STORE_DI RECTORY" on page 380

Never add, delete, or change the order or contents of i gr at egr oup stanzas
while DMF is running.

If you want to use a cloud/DCM/FTP MSP as a group member of an MG with a
sequential rotation strategy, it should be the last group member listed (because
these MSPs are never marked as full by DMF). See "mi gr at egr oup Object" on
page 426.

Do not include an MSP or VG that uses the | MPORT_ONLY parameter (meaning
that the MSP/VG is used only for recalls) in a m gr at egr oup stanza. The
dncheck command will flag this situation as an error.

If you specify a ROTATI ON_STRATEGY of SEQUENTI AL, all GROUP_MEMBERS
except the last should be able to report when they are full:

— For a disk MSP, you should specify FULL_THRESHOLD BYTES.
— For a VG, you should specify a non-zero value for RESERVED VOLUMES.

— Because a cloud/DCM/FTP MSP never reports that it is full, if used it must be
the last member in the GROUP_MEMBER list.

For more information, see:
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— "Configure Appropriately for SGI 400 VTL or COPAN MAID Shelves" on page
109

— "vol unegr oup Object" on page 410
— "msp Object for a Disk MSP" on page 466

Use Fast-Mount Cache Appropriately

Using a cache (such as COPAN MAID) in conjunction with other secondary-storage
migration targets (such as VGs in a physical tape library) is appropriate if your site
has a high turnover of relevant data and therefore the most recently migrated files are
also the most likely to be recalled.

To use fast-mount cache environment, do the following:

= Define a f ast mount cache object for each logically separate fast-mount cache. By
using multiple logical fast-mount caches, you can account for differences in the
following characteristics:

— The percentage of free volumes that must be available (minimum and target
values)

— File retention policies
— Physical library residency

= Set the CACHE_MEMBERS parameter to name one or more mi gr at egr oup and
vol umegr oup objects that constitute the fast-mount cache. The type of object you
name will control what DMF considers when determining whether the
free-volume threshold has been reached and the number of volumes to therefore
be freed (see FREE_VOLUME_M NI MUMand FREE_VOLUVME_TARGET below):

— If you name a i gr at egr oup object, DMF will consider the total number of
volumes that constitute that MG

— If you name a vol urmregr oup object, DMF will consider only the number of
volumes that constitute that VG

= Set the following vol unegr oup object parameters:
— Set RESERVED VOLUMES:
= 0 (the default) for a VG that is an independent member of a fast-mount

cache (that is, the VG is listed in CACHE _MEMBERS)
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= 1 for every VG that is part of an MG that is a member of a fast-mount
cache (that is, the MG is listed in CACHE_MEMBERS)

— Set MERGE_THRESHOLD to O for any VG that is part of a fast-mount cache
(whether it is the MG or the VG that is listed in CACHE_MEMBERS)

— Do not assign an ALLOCATI ON_GROUP parameter to any VG that is part of a
fast-mount cache (whether it is the MG or the VG that is listed in
CACHE_MEMBERS)

Ensure that the fast-mount cache is the first target chosen. See "Ensure that the
Cache Copy is Recalled First" on page 116.

Define two other VGs/MSPs (such as on physical tape) as secondary-storage
locations into which file data is copied at the time of initial migration, along with
the fast-mount cache location. These VGs and MSPs must not be on a DCM MSP
or on another fast-mount cache.

Note: One other VG/MSP is the minimum requirement, but SGI recommends two
so that the recommended two migrated copies will remain after the copy in the
fast-mount cache has been deleted.

Do not schedule merging tasks for the vol unmegr oup or m gr at egr oup objects
that represent the fast-mount cache.

If two separate fast-mount caches are configured, do not configure any policies
that would result in a file being migrated to more than one fast-mount cache.

Define a t askgr oup object for the fast-mount cache with a RUN_TASK object for
the run_f nc_free. sh script and the following parameters:

— Required to free the volume when full:

FREE_VOLUVE_M NI MUM
FREE_VOLUVE_TARGET

Note: Because the volumes can be freed immediately, normally you want to set
the above to relatively low values. You must set FREE_ VOLUME_M NI MUMso
that it is less than FREE_VOLUME_TARGET.
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— Optional to ensure that recently accessed files are copied to another volume in
the fast-mount cache before the original volume is emptied (which can result in
lower performance):

FI LE_RETENTI ON_DAYS

— Optional to minimize the competition for disk space by the MOVE_FS scratch
filesystem when using FI LE_RETENTI ON_DAYS:

FMC_MOVEFS
See:
= "dndaenon Object Parameters” on page 290
= "taskgroup Object Parameters" on page 312
= "taskgroup Object Example for Fast-Mount Cache Tasks" on page 339
« "drivegroup Object Parameters" on page 397
= "vol umegr oup Object" on page 410

= "Example: LS for Fast-Mount Cache" on page 439

Use Cloud Storage Appropriately
This section discusses the following:
= "Migrate a Second Copy Outside of the Cloud" on page 114
= "Use a Firewall" on page 115
= "Whitelist Only the DMF Server in a Private Cloud" on page 115
= "Use a Dedicated S3 Bucket" on page 115
= "Improve Throughput for S3" on page 115
Also see "Minimize Access Times by Using NAMVE_FORMAT" on page 116.

Migrate a Second Copy Outside of the Cloud

When using the cloud MSP, it is not sufficient from a DMF data-protection
perspective to have multiple copies stored in a single cloud using the cloud’s
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Use a Firewall

redundancy feature; to protect data, you must migrate a second copy to a different
cloud, tape, or disk storage. See "Migrate at Least Two Copies of a File" on page 100.

When setting up a firewall, you should add a rule that allows the DMF server to
initiate a TCP connection to the port listed in the CLOUD_HOST configuration
parameter; see "msp Object Parameters for a Cloud MSP" on page 449. The default
ports are 81 for Scality and 80 for Simple Storage Service (S3).

Note: You should also be aware of the security issues listed in "Cloud MSP
Limitations and Considerations" on page 572.

Whitelist Only the DMF Server in a Private Cloud

When setting up a private cloud in a production environment, you should use
i pt abl es rules on the cloud server that deny access by default but whitelist the
specific IP addresses that are authorized to use the service.

Use a Dedicated S3 Bucket

Improve Throughput for S3
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For simplicity when using the S3 cloud, use a bucket that is dedicated to the data
migrated by DMF. However, if other applications will use the same bucket, you can
use the CLOUD_BASE_PATH parameter to provide a prefix to the keys that will help
you identify them as data migrated by DMF. See "msp Object Parameters for a Cloud
MSP" on page 449.

For an S3 cloud MSP, see the following for more information about improving
throughput:

http://aws.amazon.com/articles/Amazon-S3/1904

Also see "NAME_FORMAT Details" on page 446 for information about minimizing
access times.
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Minimize Access Times by Using NAVE_FORVAT

The NAME_FORMAT configuration parameter for MSPs consists of substitution strings
that form a template for filenames used in secondary storage. You can customize the
substitution strings to provide a template that is suited to your site. See
"NAVE_FORMAT Details" on page 446.

Ensure that the Cache Copy is Recalled First

The fast-mount cache and DCM MSP copies must be used for recall before any other
copy in order to take advantage of their faster recall characteristics. To achieve this,
you must correctly specify the order of parameter values in the DMF configuration
file. Do the following:

e List any DCM MSP names first for the LS _NAMES parameter

= List any fast-mount cache LS, DG, and VG names first for the LS NAMES,
DRI VE_GROUPS, and VOLUME_CGROUPS parameters, respectively

For more information, see Chapter 7, "DMF Configuration File" on page 271.

Use a Task Group to Run dnmi gr at e Periodically
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Sites whose workflow involves ingesting many files throughout the day in an
unpredicatable pattern may find that relying on dnf sf r ee(8) alone to migrate these
files in insufficient. There may be many files that require migration just prior to
running the daily xf sdunp(8) task, and there may be many new files that require
migration.

To avoid these problems, you can use a t askgr oup object that calls the

run_dnmi gr at e. sh script to run the dmmi gr at e(8) command on a regular basis
throughout the day to cut down on the amount of work needed prior to an xf sdunp
run. The object that calls the task group determines the scope of the migration and
the location of the associated log messages

= If you reference the task from the dndaenon object, dnmi gr at e will be run on all
filesystems defined with automated space-management or user space-management
enabled. The log messages generated by the script will appear in the dndl og file.

= If you reference the task from either afi | esyst emobject or a DCM nsp object,
dmi gr at e will migrate data from that object only. Each object can reference the
same or different taskgroup objects. The log messages generated by the script will
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appear in the aut ol og file if the task is called from a fi | esyst emobject or in
the appropriate mspl og file if called from a DCM nsp object.

Note: If the same t askgr oup is referenced by multiple objects, then there will be
separate dmmi gr at e commands running simultaneously for multiple objects. This
may result in an unwanted spike in migration requests sent to the daemon.

You can modify the operation of dnmi gr at e by using the following configuration
parameters in the t askgr oup object to specify that it will be run with particular
dmni gr at e command-line options:

DVMM GRATE_M NI MUM_AGE (- m minutes)
DVM GRATE_TRI CKLE (- t)

DVM GRATE_VERBCSE (- v)

DVM GRATE_WAI T (- w)

Note: When enabled, DMM GRATE_TRI CKLE (ON by default) only limits the number
of requests submitted at a time by an individual dmi gr at e command. If you define
multiple t askgr oup objects containing the r un_dnmi gr at e. sh script that are
scheduled to run with overlapping times, it is still possible to flood the DMF daemon
with migration requests even if DMM GRATE_TRI CKLE is enabled. Therefore, SGI
recommends that you to call the t askgr oup object containing the

run_dnm gr at e. sh script from the dndaenon object in order to migrate files in all
managed filesystems with a single command.

For more information about these parameters, see:
= "taskgroup Object Parameters" on page 312
= "taskgroup Object Example for Periodic dmm gr at e Tasks" on page 341

e The dmm gr at e(8) man page

Restrict the Size of the Alerts and Performance Records Databases

You should configure tasks to automatically purge old records from the alerts and
performance databases, based on the age of the records and the size of the databases:

< run_renove_al erts. sh removes records from the alerts database according to
the following parameters:
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ALERT_RETENTI ON
MAX_ALERTDB_S| ZE
REMALERT PARAVS

< run_renove_perf. sh removes records from the performance database
according to the following parameters:

PERF_RETENTI ON
MAX_PERFDB_S| ZE
REMPERF_PARANMS

Note: If you configure a task group to run the above scripts, then you must specify at
least one of the retention or database-size parameters. For example, if you specify a
task group containing run_r enove_al erts. sh but you do not include either the
ALERT _RETENTI ON or the MAX_ALERTDB_SI ZE parameter, you will get an error.

The sample configuration files provide task groups with recommended starting values:
= An age of 4 weeks for alert and performance records

= A maximum alerts database size of 100 MB

< A maximum performance database size of 256 MB

However, you should modify these values as necessary for your site. SGI
recommends that the alerts and performance databases each be less than 512 MB. For
approximate size requirements, see "HOME_DIR Size"

See:
= "Overview of the Tasks" on page 304
= "taskgroup Object Parameters" on page 312

= "taskgroup Object Example for Removing Alerts and Performance Records" on
page 341

Prevent Stalled-Recovery Timeout in a Non-HA Environment
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If you use CXFS and DMF in a non-HA environment, you must disable the
stalled-recovery timeout feature for all potential CXFS metadata servers of managed
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filesystems. This will prevent a standby metadata server from experiencing a recovery
timeout while waiting for DMF to be manually started.

For example, add the following lines to the
/ et c/ modpr obe. d/ sgi - cxf s- xvm conf file on all potential CXFS metadata
servers for the managed filesystems:

# Di sabl e recovery tineout feature to allow for
# manual startup of DMF on the standby MDS during recovery
options sgi-cell cxfs_recovery_timeout_stall ed=0

See the information about the cxfs_recovery_ti meout _st al | ed system tunable
parameter in the CXFS 7 Administrator Guide for SGI InfiniteStorage.

Use Appropriate Tape Barcodes

A tape library must be set up to report 8—character barcodes to OpenVault: the first 6
characters provide a unique volume serial number (VSN) and the final 2 characters
indicate the media type (such as L5, which indicates LTO5 media). Many libraries
report 8 characters by default, but some libraries may require modification; for details,
see the information about supported libraries and tape drives in the DMF release note.

Use dmar chi ve to Copy Archive File Data to Secondary Storage

You can use the direct archiving feature to manually copy file data between a POSIX
filesystem (such as a Lustre™ filesystem) directly to DMF secondary storage by
configuring the POSIX filesystem for archive use in the DMF configuration

file and using the dmar chi ve(1) command. This POSIX filesystem cannot be
DMAPI-enabled (that is, it cannot be mounted with the dmi mount option) and is
known as an archive filesystem. When using this feature, DMF software copies the file
data to DMF secondary storage while placing the metadata in a filesystem that is
managed by DMF, as shown in Figure 3-2.
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Primary work area

Secondary storage

DMF filesystem

file data
Unmanaged dmarchive
filesystem
(such as Lustre) (copy or
retrieve)
metadata

Figure 3-2 Archiving Files from an Archive Filesystem to Secondary Storage

Figure 3-3 shows that the Lustre server is serving the /| ust r ef s/ wor k filesystem,
which is mounted on both the DMF server and the DMF client, allowing you to run
the dmar chi ve command. The DMF server is managing the / dnf filesystem, which

is NFS-mounted at / mt / dnf usr 1 on the DMF client.

Storage Infrastructure

Lustre server

/1 ustrefs/work

DMF server

FC switch

/1 ust refs/work
/ dnf

Figure 3-3 DMF Direct Archiving

Online
high-performance
disk

User Workload

DMF client
/I ustrefs/work
/ mt / dnf usrl

Without the dmar chi ve command, you would have to first manually copy the file to
a managed filesystem and then manually migrate the files. For example:

dnfclient%cp -a /lustrefs/work /mt/dnfusrl
dnfclient% dnput /mt/dnfusr1/ work/*
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However, using dmar chi ve on a DMF client, you can achieve the same results with a
single command:

dnfclient%dnmarchive -a /lustrefs/work /mt/dnfusrl

Using drrar chi ve, the file data will be copied directly to DMF secondary storage and
the file metadata will be copied to the specified managed filesystem (/ dnf) . The
dmar chi ve command recursively copies the entire directory structure (similar to cp
- a), so the metadata will reside in / dnf / wor k.

On retrieval, the data is copied directly from DMF secondary storage to the archive
filesystem. The dmar chi ve method is therefore more efficient because it requires less
time, bandwidth, and filesystem capacity.

Use an Appropriate Filesystem for a Disk MSP

If you use a disk MSP, the filesystem should be local for best performance and
reliability.

A remote filesystem mounted through NFS or a similar file-sharing protocol is
appropriate when testing or when transitioning to a DMF environment.

Use Corresponding Drive-Group Names in OpenVault and DMF

OpenVault and DMF each have a group of interchangeable devices known as a drive
group. Despite their use of the same terminology, a DMF drive group is different from
an OpenVault drive group, and need not use the same name. However, to avoid
confusion, SGI recommends that you use corresponding names for the DMF drive
group and the OpenVault drive group whenever possible.

Use a Private Network Interface in a Parallel Environment

To prevent the possibility of external attack when using the Parallel Data-Mover
Option, do the following:

= Set the | NTERFACE and MERGE | NTERFACE parameters to a private network. See
"node Object Parameters" on page 294.

= Do not use port scanners on the private network.
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Modify Partial-State Capability with Care

The partial-state file capability is turned on by default and an appropriate default
maximum number of regions is calculated at filesystem mount time.

You can use the MAX_MANAGED REG ONS parameter to configure the maximum
number of file regions on a per-filesystem basis, but you should use this parameter
cautiously. If set capriciously, filesystem scan times can increase greatly. For details
about using MAX_MANAGED REG ONS, see "fi | esyst emObject" on page 350.

To turn off the partial-state file feature, set the PARTI AL_STATE FI LES daemon
configuration parameter to of f. See "dnmdaenon Object Parameters” on page 290.

For additional details, see Appendix G, "Considerations for Partial-State Files" on
page 779.

Use the Correct Child-Process Constraints for a DCM MSP

If your environment uses a DCM MSP, you should ensure that you have appropriate
settings for the following parameters in the DMF configuration file:

= CH LD_NMAXI MUM
= GUARANTEED_ DELETES
= GUARANTEED_GETS

SGI recommends that you use a larger value for CH LD_MAXI MUMthan the default
with a DCM MSP in order to maximize throughput to the DCM STORE_DIRECTORY.
The value for CHI LD_MAXI MUMmust be greater than the sum of the values for
GUARANTEED DELETES and GUARANTEED_GETS.

See "msp Object Parameters for a DCM MSP" on page 460.

Explicitly Specify the Server on OpenVault Commands

122

To ensure that OpenVault communicates with the intended server, explicitly specify
the - S server option on OpenVault commands such as ov_adm n(8), ov_dcp(8),
ov_st at (8).
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Best Practices for Administration
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This section discusses the following:

"Stop and Start DMF Using the ser vi ce Command" on page 124

"Use a Time Synchronization Application" on page 124

"Monitor DMF Daily" on page 125

"Run Certain Commands Only on a Copy of the DMF Databases" on page 125
"Be Aware of Differences in an HA Environment" on page 125

"Start Site-Specific Configuration Parameters and Stanzas with “LOCAL_"" on page
125

"Use TMF Tracing" on page 126

"Run dntol | ect If You Suspect a Problem" on page 126

"Modify Settings If Providing File Access via Samba" on page 127
"Export from the Active CXFS Metadata Server" on page 128
"Disable Journaling When Loading an Empty Database" on page 128
"Use Sufficient Network Bandwidth for Socket Merges" on page 128
"Temporarily Disable Components Before Maintenance" on page 128
"Gracefully Stop the COPAN Disks and JBFS Disks" on page 129
"Reload STK ACSLS Cartridges Properly" on page 129

"Disable Zone Reclaim to Avoid System Stalls" on page 129

"Set Volume Size If You Want to Use Capacity Features" on page 129
"Monitor the Size of the PCP Metrics Archive" on page 130

"Be Aware that APl Commands Change Without Notice" on page 130
"Be Aware of Memory-Mapping Issues" on page 131

"Use a Task to Perform Hard-Deletes Periodically" on page 131
"Enable the Enhanced-NFS RPC Corruption Workaround Parameter if Needed" on
page 131
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= "Use the Appropriate Tool to Load Volumes to an Existing Environment" on page
132

= "Configure Fibre Channel Switches and Zones Appropriately" on page 132
= "Use dmove(8) Safely" on page 136
< "RHEL: Disable SELinux or Increase the Inode Size" on page 136

= "Apply Appropriate PostgreSQL Updates" on page 136

Stop and Start DMF Using the servi ce Command

To stop or start DMF, you should use the ser vi ce(8) command. See "Starting and
Stopping the DMF Environment" on page 181.

Use a Time Synchronization Application

You must ensure that all nodes that can manage DMF and OpenVault operations have
consistent time and time-zone settings. This includes the following:

= DMF server

= Passive DMF server (in an HA configuration)

= Parallel data-mover nodes (if using the Parallel Data-Mover Option)
= OpenVault server (if different from the DMF server)

SGI recommends that you use a time synchronization application on these nodes and
that you force synchronization at every boot. For example, if you use Network Time
Protocol (NTP), you should set the following in / et ¢/ sysconfi g/ nt p:

NTPD_FORCE_SYNC_ON_STARTUP="yes"

Note: If you are using an S3 cloud MSP, the DMF server clock and the S3 clock must
be within 15 minutes of each other, otherwise authentication errors will result due to
security requirements.
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Monitor DMF Daily

You should monitor DMF on a daily basis to ensure that it is operating properly and
that you find any problems in time to retrieve data.

DMF provides a number of automated tasks that you can configure to generate
reports about errors, activity, and status. Additionally, some serious error conditions
generate email messages. Examining this information on a timely basis is important
to ensure that DMF is operating properly and to diagnose potential problems.

Run Certain Commands Only on a Copy of the DMF Databases

You should run the following commands only on a copy of the DMF databases:
< dmdbcheck(8)
e dnmdunp(8)

If you run these commands on an active database (that is, on a database located in
the HOME_DIR directory while DMF is running), the results of the commands will be
unreliable because DMF may be actively changing the data while the command is
running.

Be Aware of Differences in an HA Environment

If you run DMF in a high-availability (HA) cluster, some configuration requirements

and administrative procedures differ from the information in this guide. For example,
in an HA environment you must first remove HA control of the resource group before
stopping DMF. For more information, see High Availability Guide for SGI InfiniteStorage.

Start Site-Specific Configuration Parameters and Stanzas with “ LOCAL_”
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If you choose to add site-specific parameters or object stanzas to the DMF
configuration file, you should begin the parameter name or stanza name with
“LOCAL_" (such as LOCAL_MYPARAM so that the names will not cause conflict with
future SGI DMF parameters and stanzas.
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Use TMF Tracing

Each TMF process writes debugging information to its own trace file, located in the
directory specified by the t race_di r ect ory parameter in the TMF configuration

file/etc/tnf/tnf.config. If you use TMF, you should leave TMF tracing on so
that this debugging information is available if problems occur.

The trace files are circular, meaning they only contain the most recent activity from a
TMF process. To change the amount of history available in a trace file, modify the
trace_fil e_si ze configuration parameter.

When TMF is restarted, any trace files from the previous instance of TMF are moved
to the directory specified int race_save_directory.

For more information, see TMF 6 Administrator Guide for SGI InfiniteStorage.

Run dntol | ect If You Suspect a Problem
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As soon as you suspect a problem with DMF, run the dntol | ect (8) command to
gather the relevant information about your DMF environment that will help you and
SGI analyze the problem.

Note: Take care to enter the correct number of previous days from which to gather
information, so that logs containing the first signs of trouble are included in the
collection.

For example, the will collect data for today only (0 previous days):
server# dnctollect -b 0

If the problem started the previous day, you would want to collect data from that day
as well (1 previous day):

server# dnctollect -b 1
Specify a larger number of prior days to cover a longer time period, as required.

Also see Chapter 19, "Troubleshooting" on page 641.
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Modify Settings If Providing File Access via Samba

You can avoid unnecessary Windows SMB request timeouts by setting the

SessTi meout , Ext endedSessTi neout , and

Server sWt hExt endedSessTi meout registry parameters on every Windows client
system to the values appropriate for a DMF environment. This is especially important
for slower mounting/positioning libraries and tape drives. For example:

SessTi neout =300
Ext endedSessTi neout =1000
Server sWt hExt endedSessTi nmeout =value

Where value specifies all possible Samba server names and IP addresses, separated by
a new line, such as in the following formats:

SambaServerName
SambaServerName.domainname.com
SambaServerlPaddressl
SambaServerIPaddress2

For details, see the following:

http://blogs.msdn.com/b/openspecification/archive/2013/03/19/ cifs-and-smb-timeouts-in-windows.aspx
http://blogs.msdn.com/b/openspecification/archive/2013/03/27/smb-2-x-and-smb-3-0-timeouts-in-windows.aspx
http://technet.microsoft.com/en-au/library/cc938292.aspx
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The Windows Explorer desktop can show which files in an SMB/CIFS network share
are in a fully or partially offline state. If so enabled, Windows Explorer overlays a
small black clock on top of a migrated file’s normal icon; the black clock symbol
indicates that there may be a delay in accessing the contents of the file. (This feature
is disabled by default.)

To enable this feature, do the following:

1. Install the sgi - samba RPMs from ISSP.

Note: This feature is not available in community Samba.

2. Add the following line to the Samba configuration file / et ¢/ sanba/ snmb. conf
on the DMF server:

drmapi support = Yes

3. Restart the snmb daemon on the DMF server:
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Caution: For instructions about starting and stopping DMF and the mounting
service in an HA environment, see High Availability Guide for SGI InfiniteStorage.

server# service snb restart

For more information, see the snb. conf (5) man page.

Export from the Active CXFS Metadata Server

When exporting a managed filesystem using enhanced Samba in a CXFS
environment, you should perform the CIFS export from the active CXFS metadata
server in order to realize the full benefit of enhanced Samba.

Disable Journaling When Loading an Empty Database

If you are loading an empty database, you should disable journaling in order to
eliminate unnecessary overhead. To do this, use the -j option to the dndadm(8) and
dntat adm8) commands. For example:

# dmdadm -j -u -c "load /dnf/scratch/daenon.txt"
# dncatadm -j -mls -u -c "load /dnf/scratch/ls_cat_txt" > /dnf/tnp/load.|s.db.out 2>&1

Use Sufficient Network Bandwidth for Socket Merges

If you perform a merge using a socket, you must ensure that the network has
sufficient bandwidth. For more information, contact SGI technical support.

Temporarily Disable Components Before Maintenance

Before you perform maintenance on tape drives, a tape library, a COPAN shelf, or a
JBFS enclosure, you can perform steps that will allow DMF to quit using the
component. You can then verify that the component is currently unused and will no
longer accept new work. See "Temporarily Disabling Components" on page 589.
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Gracefully Stop the COPAN Disks and JBFS Disks

Before stopping COPAN disk or JBFS disks, you should ensure that DMF is not using
any of its virtual tape drives and then stop the OpenVault LCPs associated with the
disks. See "Stop the COPAN VTL" on page 595.

Reload STK ACSLS Cartridges Properly

Disable Zone Reclaim

After you load tape cartridges into a StorageTek tape library controlled by Automated
Cartridge System Library Software (ACSLS) via the cartridge access port, you must
manually cancel all prior ACSLS ent er requests. This will allow OpenVault to
update the DMF database.

to Avoid System Stalls

To avoid transient system stalls on DMF servers and all parallel data-mover nodes,
you should disable zone reclaim by adding the following line to the
/etc/sysctl.conf file:

vm zone_reclaimnmode = 0
To make this change take effect, enter the following:
# sysctl -p

For more information about this kernel parameter, refer to the
Docurent ati on/ sysct/vm t xt file in the Linux kernel source.

Note: For large NUMA compute servers, whose typical workload is HPC
applications, you should consider whether the benefits of memory locality outweigh
the cost of memory reclaim.

Set Volume Size If You Want to Use Capacity Features
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If you want to use features such as the dncapaci t y(8) command and its display via
DMF Manager (which are particularly useful features for COPAN MAID and SGI 400
VTL), you should set the size of volumes in the DMF database. Do one of following:

= Use the - s tapesize option to dnov_| oadt apes(8) when loading new volumes to
set the size in bytes. For example:
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# dnmov_| oadtapes -t U trium-800 -1 CO00 -s 20000000000 dunp_t asks

= Use the dnvol adn(8) command with the updat e directive to modify the t s field
to set the size in bytes. For example:

# dmvol adm -mvtl _|'s -c "update COOX1Z tapesi ze 20000000000"

= Specify the cartridge size on the Add Volumes dialog in DMF Manager to set the
size in bytes. See "Managing Volumes" on page 229.

Monitor the Size of the PCP Metrics Archive

PCP continuously gathers DMF performance metrics for display in DMF Manager.
These metrics are stored in / var/1i b/ pcp-storage/ archi ves.

Note: In an HA environment, the PCP metrics archive is stored in the directory
specified by the dnf man_set up_ha script. For more information, see the section
about configuring DMF for HA in High Availability Guide for SGI InfiniteStorage.

Each month, DMF performs a data-reduction process on the metrics gathered for the
month. This reduces the size of the archives while retaining a consistent amount of
information. Although the size of the archive has a bounded maximum, this can still
be quite large depending on the configuration of the server and how many clients
access it. For example, a server with a large number of filesystems could generate up
to 100 Mbytes of archives per day. You should initially allow around 2 GB of space in
/var/1ib/pcp-storage/ archi ves for archive storage and monitor the actual
usage for the first few weeks of operation.

Be Aware that API Commands Change Without Notice

DMF uses several undocumented commands as an internal API layer. These
commands can change or be removed without notice.

Note: If you require functionality that is not provided by the standard set of
documented DMF administrator and user commands, contact SGI Support to suggest
a request for enhancement.
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Be Aware of Memory-Mapping Issues

On Linux nodes, memory-mapping an offline file in a DMF filesystem may cause
other processes such as ps(1) to block while DMF is making the file online.

There are also memory-mapping issues with CXFS clients running Red Hat Enterprise
Linux (RHEL) or Windows; for more information, see the CXFS 7 Administrator Guide
for SGI InfiniteStorage.

Use a Task to Perform Hard-Deletes Periodically

To avoid reaching the maximum DMF database size (4 billion records), you should
configure the run_har d_del et es. sh task to periodically delete database records
that have become eligible for hard-deletion. Otherwise, the daemon database can
continue to grow in size as obsolete records accumulate.

See:
= "taskgroup Object" on page 304
= "Cleaning Up Obsolete Database Entries" on page 586

Enable the Enhanced-NFS RPC Corruption Workaround Parameter if Needed
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A Linux NFS-client data corruption bug was fixed in Linux kernel version 2.6.37 with
commit ID f 5f c3¢c50c99a7df 2bf 908df e66f 112d35178ee07. If you are running
Linux NFS clients with a prior release, you must avoid the problem by using a
system-tunable kernel parameter that is available in enhanced NFS. Contact your
Linux NFS client OS distribution provider to determine whether or not you must
make this change.

Note: Enabling the parameter can have a negative impact on benchmarking and code
compiles over NFS. Therefore, the parameter is disabled (set to 0) by default. You
should enable it only if the kernel version on any of your Linux NFS clients contains
the corruption bug.

If required, the parameter that you must enable (set to 1) on the enhanced-NFS server
is nf sd_wor kar ound_nf s3_xdr _readres_corrupti on. Do the following:
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1. Add the following line to the / et ¢/ nodpr obe. conf file on the enhanded-NFS
server:

options nfsd nfsd_workaround_nfs3_xdr_readres_corruption=1
2. Reboot the enhanced-NFS server.

For more information about the bug and the enhanced-NFS
nf sd_wor kar ound_nf s3_xdr _readres_corrupti on parameter, see the section
about enhanced NFS in the ISSP release note.

Use the Appropriate Tool to Load Volumes to an Existing Environment

Table 3-4 describes the tools you should use to load volumes to an existing DMF and
OpenVault environment.

Table 3-4 Tools to Load Volumes to an Existing DMF/OpenVault Environment

Volumes Already in

Volumes Already in DMF? OpenVault? Tool to Use
No No dnov_| oadt apes
Yes No dmov_nmakecarts
No Yes dnmvol adm

Configure Fibre Channel Switches and Zones Appropriately

132

You must configure Fibre Channel switches appropriately to ensure that tapes will not
be inappropriately overwritten, potentially resulting in data loss. This is particularly
important when using the Parallel Data-Mover Option. This section discusses the
following:

"Ensure that You Follow the Switch Requirements" on page 133

"Segregate Tape and Disk HBASs" on page 133

"Suppress Change Notification for Switch Ports Connected to Nodes" on page 133

"Use N- port Topology for LSI Ports Used with Tape Drives" on page 133
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= "Avoid Bottlenecks when Tape Drives and Host Port Speeds Do Not Match" on
page 134

Ensure that You Follow the Switch Requirements

See "SAN Switch Zoning or Separate SAN Fabric Requirement” on page 49.

Segregate Tape and Disk HBAs

Never mix tape and disk access via the same HBA port. SGI also recommends that
you do not mix tape and disk access on a given multiport card; this recommendation
may not apply to some newer multiport cards.

Use separate physical SAN switches or switch zoning to logically separate tape and
disk SAN fabrics. See "SAN Switch Zoning or Separate SAN Fabric Requirement" on
page 49.

Suppress Change Notification for Switch Ports Connected to Nodes

To prevent unnecessary interruptions, enable the suppression of change notification if
the port is connected to a host HBA and disable the suppression for all other ports.
See:

= "Suppressing RSCN on Host Port HBAS" on page 177
= "QLogic® Fibre Channel Switch" on page 178

Use N- port Topology for LSI Ports Used with Tape Drives

During error recovery, a bus reset will cause the LSI Fibre Channel port to renegotiate
its connection with the Fibre Channel switch. This renegotiation can result in the LSI
host port acquiring a different port ID. Should this happen, reservation conflicts or
errors that result in the tape driving transitioning to swdn can occur. To avoid this
problem, use | si util to set the link topology to N- port for all LSI Fibre Channel
ports used with tape drives, which eliminates the possibility that the host adapter
port could acquire a different port ID.
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Avoid Bottlenecks when Tape Drives and Host Port Speeds Do Not Match

134

Note: This section does not apply to STK drives. For those drives, the only control is
the size of the tape drive 1/0 request, which DMF determines. STK 4-Gbit adapters
perform at approximately 200 MB/s.

If you have one 4-Gbit host port and are writing data to multiple 2-Gbit tape drives,
the aggregate desired bandwidth on the host port is greater than the data rate of the
Fibre Channel (FC) adapters on the tape drives. This can cause the switch’s frame
buffers to fill up, causing the switch to stop accepting data from the 4-Gbit HBA,
dropping the effective data rate close to that of a 2-Gbit HBA.

You can correct this situation by changing the maximum burst size (bur st _si ze) for
the tape drive. The maximum burst size specifies the maximum amount of data that
the port can transfer during a single operation. It should be double the switch port
buffering (after unit conversions, because maximum burst size is in units of 512
bytes). For example, a Brocade 4100 switch has at least 32 KB of buffering per port, so
you would start with a value of 128.

Note: Determining the optimum value for bur st _si ze depends upon many
site-specific factors, including HBA speed, switch speed, tape speed, and number of
tapes per port; it may take some trial-and-error to set optimally. SGI suggests
beginning by using a value of 64 or 128, which have been shown to improve results
without negative impact.

Before changing the maximum burst size, ensure that you have stopped DMF, APD,
and the TMF or OpenVault mounting service.

If you have installed the optional sdpar mRPM from RHEL or SLES, you can use the
sdpar mcommand to set the burst size:

# sdparm -t fcp --set MBS=burstsize /dev/ sgNN
You can test the effects of changing the burst size by doing the following:

1. Ensure that the services for DMF, APD, and the TMF or OpenVault are stopped.
(In an HA environment, see High Availability Guide for SGI InfiniteStorage.)

2. Ensure you have two 2-Gbit tape drives on 4-Gbit FC switch with one 4-Gbit
host connection.
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3. Set the maximum burst size to 0 (no limit) on both drives. For example:
# sdparm -t fcp --set MBS=0 /dev/sg0
4. Load scratch tapes on the drives.

5. Enter the following for each drive separately and then both drives in parallel and
monitor performance with SGI Performance Co-Pilot™ (PCP™) or an FC switch
tool:

# dd if=/dev/zero of=/dev/ts/... bs=256k
6. Change maximum burst size. For example, to set it to 128:
# sdparm -t fcp --set MBS=128 /dev/sg0

7. Enter the following for each drive separately and then both drives in parallel and
monitor performance with PCP or an FC switch tool:

# dd if=/dev/zero of=/dev/ts/... bs=256k

To determine the current maximum burst size, use the sgi nf o - Dcommand. For
example:

# sginfo -D /dev/sg0

Di sconnect - Reconnect nobde page (0x2)
Buffer full ratio 0
Buf fer enpty ratio 0
Bus Inactivity Limt (SAS: 100us) O
Di sconnect Time Linit 0
Connect Tine Linmt (SAS: 100us) 0
Maxi mum Bur st Si ze 128
ENMDP 0
Fair Arbitration (fcp:faa,fab,fac) 0
DI WM 0
DTDC 0
First Burst Size 0

You can also use the sdpar m - - get command. For example:
# sdparm -t fcp --get MBS /dev/sg0

For more information about sdpar m see:
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Use dmove(8) Safely

http://freshmeat.net/projects/sdparm/
http://dag.wieers.com/rpm/packages/sdparm/

Unless you specify the - d option, dnmrove(8) will delete existing copies from
MSPs/VG that are not listed in the final set of arguments on the command line.
Therefore, when issuing a dnmove command, it is a best practice to always explicitly
state all of the MSPs/VGs from which a copy should be deleted (which may be - d
none if no copy should be deleted) and all of the MSPs/VGs into which a copy
should be placed/retained. For an example, see "Replacing a Bad DMF Copy with a
Good DMF Copy" on page 642. For details about the command, see the dnmrove(8)
man page.

RHEL: Disable SELinux or Increase the Inode Size

By default, Security-Enhanced Linux (SELinux) is enabled on RHEL systems. Because
SELinux uses extended attributes, using the default inode size (256) with SELinux
enabled causes all DMF attributes to be stored outside the inode, which potentially
slows down most DMF operations.

If you are running DMF with RHEL, you should do one of the following for best
performance:

= If SELinux is unnecessary, disable it by setting the following in the
[ etc/sysconfig/selinux file:

SELI NUX=di sabl ed

= If you require SELinux, increase the inode size for the filesystems managed by
DMF to 512 by using the -i si ze=512 option to the nkf s. xf s command. For
more information, see the nkf s. xf s(8) man page.

Apply Appropriate PostgreSQL Updates
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You should apply all future security updates and bugfixes in the PostgreSQL 9.3.X
series.
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Note: DMF requires the PostgreSQL 9.3.X series. Do not manually upgrade to
another major version (such as 9.4.X).

Best Practices for Backups

This section discusses the following:

"Back Up Migrated Filesystems and DMF Databases" on page 137

= "Migrate All Files Before Performing a Backup" on page 137

= "Use the Integrated Backup Method" on page 138

= "Use a Remote Location for the Disaster-Recovery Bundle" on page 138

= "Retain Log and Journal Files Between Full Backups" on page 138

Back Up Migrated Filesystems and DMF Databases

When using DMF, you must still perform regular backups to protect inodes, directory
structures, and unmigrated files; DMF moves only the data associated with files, not
the file inodes or directories. You can configure DMF to automatically run backups of
your managed filesystems.

You must also back up the daemon database and the LS database regularly using the
run_copy_dat abases. sh task.

See:

= "Administration Tasks" on page 51

= "taskgroup Object" on page 304

= Chapter 4, "Backups and DMF" on page 141

Migrate All Files Before Performing a Backup

You can greatly reduce the amount of time it takes to back up filesystems by
configuring DMF to migrate all files in the managed filesystems by setting the
DUMP_M GRATE_FI RST parameter to yes. See "Migrate All Files First" on page 146.
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Use the Integrated Backup Method

When using DMF, you must still perform regular backups to protect inodes, directory
structures, and unmigrated files; DMF moves only the data associated with files, not
the file inodes or directories. The DMF integrated backup method is the preferred
backup method. In this method, DMF is configured to migrate file data to the backup
media before using xf sdunp to dump the remaining file metadata and directory
structure so that both dump size and the dump time are reduced. For filesystems not
managed by DMF, DMF dumps file data, file metadata, and directory structure.

For information about converting an existing DMF configuration to this method, see
"Converting to Integrated Backups" on page 157

Use a Remote Location for the Disaster-Recovery Bundle

For data security SGI recommends that you specify a remote location for the
disaster-recovery bundle mirror when using the integrated-backup method. See the
DUMP_DR_M RRORS configuration parameter in "t askgr oup Object Parameters” on
page 312

Retain Log and Journal Files Between Full Backups

You must retain DMF log and journal files between full backups of the DMF
databases. After a full backup, you may remove old journal and log files to prevent
the spool directory from filling. You can use the run_r enove_| ogs. sh and
run_renove_j our nal s. sh tasks to schedule automatic removal of the old files
after the backup completes. See "t askgr oup Object" on page 304.

Best Practices for Optional Tasks
This section discusses the following:
= "Balance Data Among Libraries" on page 139
= "Prevent Recalls From Waiting for a Busy Volume" on page 140

= "Use the Immutable Bit if You Want to Prevent File Modification" on page 140
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Balance Data Among Libraries
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If you want to balance migrated data among libraries, you can use configurations
such as the following:

Suppose you have two libraries and you want to make two copies of the migrated
data. You would use a VG for each library (I i blvg and | i b2vg) and the
following statement for VG selection:

SELECT_VG liblvg |lib2vg
One copy would go to each library.
See "MSP/VG Selection Parameters for a Managed Filesystem" on page 374.

Suppose you have four libraries and you want to make two copies of the migrated
data. You can use two migrate groups, each with two VGs, and a rotation strategy
of ROUND_ROBI N_BY_BYTES:

ngl
l'iblvg
i b2vg
ng2
i b3vg
i b4dvg

You would use the following statement for VG selection:
SELECT_VG ngl ng2

One copy of would go to either | i blvg or | i b2vg, the other copy would go to
either | i b3vg or | i b4vg.

For more information, see:
"Migrate Groups" on page 42
"Use Migrate Groups Appropriately" on page 111
— "mi gr at egr oup Object Example with Multiple MGs" on page 431
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Prevent Recalls From Waiting for a Busy Volume

If you want to prevent recall requests from waiting for a volume that is busy because
it is being written to, you can use the configuration parameters FORWARD RECALLS
and GET_WAI T_TI ME in the vol urmegr oup stanza.

For example, to allow DMF to continue writing to the volume for only up to 1 hour
(3600 seconds) after receiving a recall request and to direct recall requests to another
VG if this VG is writing to the volume, you would include the following parameters:

GET_WAI T_TI ME 3600
FORWARD RECALLS N

For more information about these parameters, see "vol unegr oup Object" on page 410.

Use the Immutable Bit if You Want to Prevent File Modification
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If you want to prevent a file from being changed or deleted even by the r oot user,
use the XFS immutable bit. For more information, see the chat t r (8) command.
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Backups and DMF

This section discusses the following:

"DMF Requirement for Backups" on page 141

"Dump Scripts" on page 141

"Site-Specific Factors to Consider" on page 144
"Media-Specific Requirements" on page 144
"Considerations for Optimizing Backups" on page 145
"Integrated-Backup Method" on page 148

"Other Backup Methods" on page 161

DMF Requirement for Backups

Dump Scripts
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The fact that DMF maintains copies of data on another medium does not mean that it
is a backup system. The copies made by DMF may become inaccessible if there is a
failure and proper backups have not been made.

In addition, although using RAID may protect you against the failure of one disk
spindle, data can still be endangered by software problems, human error, or hardware
failure.

Therefore, backups are essential.

DMF provides the following scripts that you can add to a t askgr oup object:

“run_full _dunp. sh" on page 142
"run_partial _dunp. sh" on page 143
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run_full _dunp. sh

[fusr/lib/dnf/run_full_dunp.sh dmdaemon taskgroup [ prune]

142

The run_ful | _dunp. sh script performs a full backup of configured filesystems at
intervals specified by a time expression when configured as part of a dump
t askgr oup object.

You can invoke this script manually by using the following command line:

where:

dmdaemon
taskgroup

prune

Indicates the name of the dndaenon object

Indicates the name of the t askgr oup object

Indicates the type of prune action to be performed, one of the following:

prune-files

prune-inv

(integrated backups only) Removes
orphaned filesystem dumps from the
backup filesystem that have no
corresponding entry in the xf sdunp
inventory. For safety reasons, this type of
prune will not remove any other files, so
there could still be other orphaned
backup files in the backup filesystem
(such as database, configurations, and
inventories); these files will eventually be
removed after their age exceeds the
DUMP_RETENTI ON period. Before using
this argument, ensure that the orphaned
filesystem dump is no longer required to
restore a filesystem; see the Caution
below.

(integrated backups only) Removes
orphaned inventory entries from the

xf sdunp inventory. Orphaned inventory
entries do not have corresponding dump
files in the backup filesystem. Before
using this argument, ensure that the
entries do not correspond to dump files
that might still be restored to the backup
filesystem; see the Caution below.

007-5484-016



DMF™ 6 Administrator Guide

prune-only Removes expired dumps based on the
DUMP_RETENTI ON value

The prune-fil es and prune-i nv arguments are typically used to
resolve consistency errors reported by an integrated backup session.

Caution: The prune-inv and prune-fil es arguments do not prune
A based on the DUMP_RETENTI ON value and hence could cause important

filesystem dumps or xf sdunp inventory entries to be removed even

though they might still be required to restore filesystem components.

run_partial _dunp. sh

The run_partial _dunp. sh script performs an incremental backup.

Note: If the DUMP_MAX_FI LESPACE configuration parameter is defined (in any
configuration object that applies to the filesystem) but the UPDATE_CTI ME
configuration parameter is undefined or set to OFF, then run_parti al _dunp. sh
will for safety reasons perform a full (level-0) backup for a managed filesystem. See
"DUMP_MAX_FI LESPACE Requires UPDATE_CTI ME for Incremental Backups" on page
148.

You can invoke this script manually by using the following command line:

Jfusr/lib/dnf/run_partial _dunp.sh dmdaemon taskgroup

where:
dmdaemon Indicates the name of the dndaenon object
taskgroup Indicates the name of the t askgr oup object
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Site-Specific Factors to Consider

Backup requirements depend upon a number of very site-specific factors, including
the following:

= The amount of data that is migrated and the amount of data that is not migrated
at the time a backup takes place

= The number of inodes
= The size of the DMF databases (see "HOME_DIR Size" on page 97)
= The backup methodology for using full and/or incremental backups
< Amount of space occupied by each dump, which in turn depends on:
— Size of DMF database
— Number of inodes
— Amount of space occupied by regular files
— Your choice of full versus incremental backups

= The desired amount of time you want to retain dumps

Media-Specific Requirements
This section discusses the following:
= "Backups using Physical Tapes and SGI 400 VTL Tapes" on page 144
= "Backups using COPAN MAID" on page 145

Backups using Physical Tapes and SGI 400 VTL Tapes

The number of physical or virtual backup tapes that will be used depends upon the
retention period and the information in "Site-Specific Factors to Consider" on page 144.

Tapes are recycled after the retention period is completed, therefore you must have
more backup tapes than are required to fulfill the retention period (at least one extra
tape). Assuming that backups are done daily, the minimum number of tapes required
is:
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Retention_Period_In_Days + 1 = # Backup_Tapes
For example, using a retention period of 4 weeks (28 days):
28 + 1 = 29 tapes

So long as each day’s backup can fit onto one tape, this means that at a minimum 29
backup tapes are required, assuming that backups are performed each day.

Note: You should monitor the backup report daily to verify that there are sufficient
tapes available for future backups. If it turns out that a given day requires multiple
backup tapes for the set of backups for that day’s backup, you must empty previously
used backup tapes or add more backup tapes.

Backups using COPAN MAID

The amount of space that your site will require for the backups created by each day’s
backup depends upon the information discussed in "Site-Specific Factors to Consider"
on page 144. This amount is the Dump_Space_Needed_Per_Day value.

The approximate formula for the amount of disk space that you must reserve for
backups is:

Dump_Space_Needed_Per_Day * ( Retention_Period_In_Days + 1) = Reserved_Space

You can allocate the Reserved_Space on a reserved portion of the RAID set that is not
managed by DMF). If you prefer, you could allocate space on physical tapes instead.
For more information, see COPAN MAID for DMF Quick Start Guide.

Considerations for Optimizing Backups
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This section discusses the following:
=« "Migrate All Files First" on page 146
= "Consistent Backup Completing Times via DUMP_MAX_FI LESPACE" on page 147

= "DUWMP_NMAX_FI LESPACE Requires UPDATE_CTI ME for Incremental Backups” on
page 148
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Migrate All Files First

146

You can greatly reduce the amount of time it takes to back up filesystems by
configuring DMF to migrate all files. To do this, set the DUMP_M GRATE_FI RST
parameter to yes, which specifies that the dnmmi gr at e command is run before the
dumps are done to ensure that all migratable files in the managed filesystems are
migrated. For more information, see the description of the parameter in the following
sections:

= "dunpgr oup Object Parameters" on page 343 (integrated-backup context only)
< "fil esyst emObject Parameters" on page 351 (integrated-backup context only)
= "taskgroup Object Parameters" on page 312

Migrating all files before performing a backup has the following benefits:

= The backup image will be smaller because it contains just the metadata
information, not the file data itself

= The backup will complete more quickly because:
— It is reading just the metadata

— There is less time spent performing random disk seeks to back up the data of
unmigrated files

For any files that you want to remain permanently on disk (that is, permanently
dual-state), you can assign a negative priority weight to those files. The result is that
when the filesystem is filled up, DMF will never free the blocks for these files. The
files therefore are always dual-state, ready to be used. When the filesystem is backed
up, the backup facility will recognize that they are dual-state and therefore back them
up as offline. The net effect is that there is no file data in the backup at all for these
files, just their inodes, while keeping the files always available. In the case of millions
of small files, this speed-up of the backup process can be dramatic. For example, for a
filesystem with a large number of small files (files of up to 64 KB), you could assign
the following AGE_WEI GHT value:

AGE_W\EI GHT -1 0 when space < 64k
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Be aware of the following:

= For extremely small files (under a few hundred bytes), the disk space required for
DMF database entries may exceed the size of the original file. For extremely large
numbers of such files, this issue should be considered.

= The space value in a when clause, as used above, refers to the space the file
occupies on disk, which for sparse files may actually be smaller than the size of
the file as shown by I s -1. The space value will be rounded upward to a
multiple of the disk blocksize defined by nkf s(8); the default is 4096 bytes. For
example, attempting to discriminate between files above or below 1000 bytes
based on their space value is futile because all non-empty files will have a space
value that is a multiple of (typically) 4096 bytes.

If you use negative weights with AGE_WEI GHT or SPACE_WEI GHT, DMF automatic
migration will never free the space for these files but a user can still do a dnput -r
to manually free the space.

However, if you do not want files to migrate for any reason, then you must continue
to use the SELECT_VG method despite the slower and larger backups.

Consistent Backup Completing Times via  DUMP_MAX_FI LESPACE
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If you do not first migrate all files before performing a backup (see "Migrate All Files
First" on page 146) but you still want to make your backup completion times
consistent, you can use the DUMP_MAX_FI LESPACE configuration parameter on
specific f i | esyst emobijects to restrict the size of regular files that are included in
the dumps. For example, you could set DUMP_MAX_FI LESPACE to 1K to prevent all
regular files exceeding 1 KB from being backed up; this assumes that although most
regular-state files will be skipped in the next backup, they will soon be migrated, and
then their inodes only will be included in a later backup. Using this method will also
require setting UPDATE_CTI ME if using incremental backups; see

"DUMP_MAX_FI LESPACE Requires UPDATE_CTI ME for Incremental Backups" on page
148

Caution: This parameter is also available for the dunpgr oup and t askgr oup objects,
but it can be dangerous because files are omitted silently and the limit applies to all
of the filesystems specified by an object (which by default is all filesystems for the

t askgr oup object). . Therefore SGI recommends that you set this limit only for
specific f i | esyst emobijects.
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DUMP_AX_FI LESPACE Requires UPDATE_CTI ME for Incremental Backups

If you set the DUMP_MAX_FI LESPACE configuration parameter and you want to
perform incremental backups of a managed filesystem, then you must also set the
UPDATE_CTI ME configuration parameter to ON. This is required to avoid the situation
in which a file is never backed up, due to the default way in which timestamps are
changed on files.

Note: If you set DUMP_MAX_ FI LESPACE in any configuration object that applies to
the filesystem without setting UPDATE_CTI ME to ON, DMF will always perform full
(level-0) backups.

The run_partial _dunp. sh script for safety reasons performs a full (level-0)
backup for a managed filesystem when both of the following conditions are true:

e The DUMP_MAX_FI LESPACE configuration parameter is defined in the t askgr oup
object for tape/disk backups or in the dunpgr oup, fil esyst em or t askgr oup
object for integrated backups

= The UPDATE_CTI ME configuration parameter is undefined or set to OFF for the
filesystem

See:

< "dunpgr oup Object Parameters" on page 343
< "fil esyst emObject Parameters" on page 351
= "taskgroup Object Parameters" on page 312

< "fil esyst emObject Example for Incremental Backups that Restrict File Size" on
page 362

Integrated-Backup Method
This section discusses the following:
= "Overview of Integrated Backup" on page 149
= "Contents of the Integrated Backup" on page 149
= "Size of the Backup Filesystems" on page 153
< "DR Bundle Locations" on page 154
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= "Configuring Integrated Backups" on page 154
= "Converting to Integrated Backups" on page 157

= "Consideration for Integrated Backups: Restored Database May Point to Freed
Space" on page 160

= "Monitoring Backup Reports for Integrated Backups" on page 160

Overview of Integrated Backup

The integrated-backup method provides a fast, safe, and efficient backup method for
DMF. Dumps are sent to a backup filesystem from which the dump data is then
migrated to multiple volumes, providing redundancy.

A policy for the backup filesystem must be configured to ensure the following:

= Temporary files produced by the integrated-backup method (which have a project
ID of 4136) are excluded from migration. This is required under the following
conditions:

— If DUMP_WORKSPACE is not set

— If DUMP_WORKSPACE is explicitly set to a location inside the backup filesystem
(the filesystem that has USE_AS DUMP_DEST set to ON)

= All appropriate files are migrated to at least two separate locations. The separate
locations can be defined using any combination of volume groups (VGS),
media-specific processes (MSPs), or migrate groups (MGs).

The integrated-backup method is the preferred backup method. It applies to basic
DMF, DMF in an HA environment, and DMF using the Parallel Data-Mover Option
(Parallel DMF).

Contents of the Integrated Backup
An integrated backup consists of the following:

e The dunps. db database stored in HOME_DIR/ backups (such as
/ hone/ dnf / backups) that contains status information about dumps and
information about the backup filesystem
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= A backup filesystem, such as / dnf _backups (defined by the fi | esyst emobject
in the DMF configuration file and labeled with the DUMP_DESTI NATI ON
parameter), that contains the following:

— Dumps of the following:
= Each of the filesystems configured for backup
= XFS inventory
= DMF databases
— Configuration bundle containing the following files:
= DMF configuration file
= Tape-driver configuration file
= /etc/fstab file
= License file
= Mount information
= Usage details and UUID of filesystems

= OpenVault configuration

Note: OpenVault maintains a history of its configurations. Because backing
up the current configuration could create an inconsistent copy, the backup
process saves the last snapshot of the OpenVault configuration.

However, restoring the OpenVault configuration might not always produce
the desired result. If the device paths change between the time the
configuration was created and the time when the configuration is restored,
OpenVault configuration would be invalid. In such cases, manual
intervention is required to create a similar configuration from scratch.

— Disaster-recovery bundle (referred to as the DR bundle) containing the
following:

= A copy of the above configuration bundle

= XFS inventory
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= A dump of the backup filesystem

= Disaster-recovery database (containing the DMF database entries that
correspond to the backup filesystem)

Note: The files specified by the FTP_PASSWORD and CLOUD_PASSWORD configuration
parameters are not included in the backup. You should keep the contents of those
files in a safe location. You can also use the DUMP_M SC_LOCATI ONS configuration
parameter to include them in the dump. See "t askgr oup Object Parameters" on page
312.

Figure 4-1 describes the backup process.
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Thread 1
Validation and setup Thread 2

Dump filesystems
not managed by DMF

Save configuration files

Thread 3

| Migrate managed-filesystem 1 Ii

| Dump managed-filesystem f1 | | Migrate DCM d1 |

A

y A
| Database snapshot/copy |

v

| Prune old dumps from disk and inventory|

| Save XFS inventory |

v

|Store filesystem information and dump records in HOME_DIR/backups.|

v

| Migrate regular files from the backup filesystem |

v

| Dump backup filesystem |

!

Extract metadata for files in the dump
backup filesystem and store it in a
disaster-recovery database

v

Create a disaster-recovery bundle consisting of:
- Configuration files
- Backup filesystem dump
- Disaster-recovery database

{

Disaster-recovery bundle is sent to multiple destinations

Figure 4-1 DMF Integrated Backups
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Figure 4-2 represents the directory structure of the backup filesystem and the location
used to store the backup database.

/dmf_backups HOME_DIR/backups
1
1
1
1
configs current inventories previous | dumps.db
(configuration (hard links to databases | | filesystems (inventory (hard links to I | (dump status and
bundles) files produced archives) files produced | ' | dump filesystem
during the last during the : information)
completed dump) previous-to-last | |
1
1

completed dump)

misc
(used if DUMP_MISC_LOCATIONS
is configured)

filesystem1-UUID filesystem2-UUID
(filesystem1-dump-files) | | (filesystem2-dump-files)

Figure 4-2 Integrated Backup Directory Structures

Size of the Backup Filesystems
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Eventually, all of the files in the filesystem that is defined to hold DMF backups (such
as / dnf _backups) are migrated. The size of the backup filesystem should be such
that it is able to hold the files that are created before migration and it should also be
able to hold the recalled files during a filesystem restore or disaster-recovery process.
As a guideline, the backup filesystem should be large enough to hold the following:

= The DMF databases
= The dumps of filesystems that are configured for backup

= An additional 50-100 GB for other backup components
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DR Bundle Locations
The DR bundle must be sent to a safe remote location, at least one of the following:

= A remote mirror specified by the DUMP_DR M RRORS configuration parameter.
The mirror location requires the following:

— If using scp(l), the node must permit passwordless login.

— If using NFS, the mirrored filesystem must be mounted so that the r oot user
is able to access the filesystem with r oot privileges (that is, with r oot
squashing disabled).

Caution: A local mirror is permitted but not recommended because it could be at

A risk in a disaster, such as a fire. Without a working mirror location, you are in
danger of losing the ability to restore filesystems because the / dnf _backups
filesystem and its metadata are part of the DR bundle.

= Cloud storage, using a preconfigured site-specific script

For additional safety or testing purposes, the DR bundle may also be sent in an email
to the address specified by the DUMP_DR_EMAI L configuration parameter. (The email
contains the DR bundle plus information on how to restore a lost bundle from copies
on the volume.) If used, you must ensure that you allows a sufficiently large email
size limit in the sendmai | configuration.

Configuring Integrated Backups
This section discusses the following:
= "Precedence of Objects for Integrated Backups" on page 154

= "Procedure to Configure Objects for Integrated Backups" on page 156

Precedence of Objects for Integrated Backups

Some parameters can be defined in multiple objects in the DMF configuration file. For
each filesystem using integrated backups, you can define the following parameters in
the dunpgr oup object, fi | esyst emobject, and t askgr oup object:

DUVP_COMVPRESS
DUVP_MAX_FI LESPACE
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DUVP_M GRATE_FI RST
DUVP_STREANMS
DUVP_XFSDUMP_PARANG

In addition, you can define DUMP_FLUSH DCM FI RST in the msp object for a DCM
MSP and the t askgr oup object.

If you define a given parameter in more than one object, the object order of
precedence is as follows:

= Top precedence:

— A dunpgr oup object that is included in a DUMP_CGROUPS parameter of a
t askgr oup object that applies to integrated backups.

— An rsp object for a DCM MSP that applies to integrated backups

< Medium precedence: A fil esyst emobject for a managed filesystem that is
configured to be backed up as part of at askgr oup object that applies to
integrated backups.

e Least precedence: At askgr oup object that applies to integrated backups.

For example, if DUMP_COVPRESS is defined in multiple objects, the value in the
dunpgr oup object overrides the value in the fi | esyst emobject, which overrides
the value in t askgr oup object.

Strongest msp for
BT LU DCM MSP

filesystem

Weakest
taskgroup

Figure 4-3 Order of Precedence for Dump Parameters
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Procedure to Configure Objects for Integrated Backups
To enable integrated backups, do the following:
1. Configure a fi |l esyst emobject for the dump destination.
2. Configure two pol i cy objects for the backup filesystem:
< A policy object that defines free-space and migration thresholds

< A policy object that contains the following one or more
SELECT V&/SELECT_MSP parameters:

— If DUMP_WORKSPACE is not set or if it is explicitly set to a location inside
the backup filesystem (the filesystem that has USE_AS DUMP_DEST set to
ON), then you must prevent the migration of temporary files produced by
the integrated-backup method. These temporary files have a project ID of
4136. To accomplish this, set the first SELECT VG/SELECT_MSP
parameter to the following value:

none when projid = 4136

Note: The order of SELECT_VG&/SELECT _MSP parameters is important. If
this function is required, it must be the first SELECT V& SELECT _MSP
parameter in the stanza.

— At least one SELECT_V&/SELECT _MSP parameter that defines at least two
locations for the migrated data.

For example:

define backup_vg_policy

TYPE policy
SELECT_VG none when projid = 4136
SELECT_VG bvgla bvglb

enddef

3. Configure a single backup t askgr oup (such as dunp_t asks) that runs a set of
tasks (run_ful | _dunp. sh, run_parti al _dunp. sh, and
run_har d_del et es. sh) on the managed filesystems.

4. If you want to apply different characteristics (such as the number of xf sdunp
streams or the compression type) to specific managed filesystems, you can do so
by setting various DUMP_* parameters in the fi | esyst emor dunpgr oup objects
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for those specific filesystems; see "Precedence of Objects for Integrated Backups"”
on page 154.

5. (HA or Parallel DMF only) Copy the certificate file to all DMF nodes.

In an environment using HA or Parallel DMF, the backup process will collect
information from all potential DMF servers and all parallel data-mover nodes
using a xi net d-based communication mechanism that uses SSL certificates for
authentication. To achieve this, you must run the ov_nakecert (8) command on
the active DMF server and manually copy the resulting certificate file to the
passive DMF server (in an HA configuration) and any parallel data-mover nodes.
For more information, see the ov_nakecert (8) command.

For details, see:

= "Precedence of Objects for Integrated Backups" on page 154
= "taskgroup Object" on page 304

< "dunpgr oup Object" on page 342

< "fil esyst emObject" on page 350

= "pol i cy Object" on page 364

Converting to Integrated Backups
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If you want to convert an existing system to integrated backups, do the following:

1. Prepare for the conversion by executing the following command, depending upon
your current nonintegrated backup method:

= Disk backups:
# [ usr/sbin/dnconvert backup

= Tape backups (or a mix of disk and tape):

# [usr/sbin/dnconvertbackup [-V VG _or AG [-] LS]]
where:
-1 LS Specifies the library server to which freed-up

tapes will be added for the specified VG or AG
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-V VG_or_AG Specifies the VG or AG to which freed-up tapes
will be added.

The first time that you execute dntonvert backup, it does the following:

a.

Adds a daily cr on(8) job that performs prune-only runs of existing
nonintegrated disk and tape backup tasks.

Saves a copy of the DMF configuration file in the
HOME_DIR/ convert backup directory. Arguments passed to
dmconvertbackup are also stored in this copy of the DMF configuration.

Saves a copy of the files specified by the DUMP_TAPES configuration
parameter (for nonintegrated tape-based backups only) in the
HOME_DIR/ convert backup directory.

Prunes dumps from nonintegrated backups according to their respective
DUMP_RETENTI ON values.

Optionally returns any freed-up tapes to the specified volume group (VG) or
allocation group (AG) in the specified library server (LS).

Note: Subsequent executions of this command perform step 1d through step le
until there are no dumps from nonintegrated backups in the XFS dump inventory.
At that point, the command removes the daily cr on job that calls this command
and removes the HOME_DIR/ convert backup directory.

For example:

a.

To install a cr on job that prunes nonintegrated disk and tape dumps based on
the DUMP_RETENTI ON values configured in their respective task groups:

# dntonvert backup

To install a cron job as described above and also return tapes thus freed up to
AG nyag in LS nyl s:

# dntonvertbackup -V myag -| nyls

2. Make changes to the DMF configuration file. For example:

Delete the nonintegrated t askgr oup objects that pertain to backups.
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Create a new t askgr oup object for the integrated backups. This new object
must have a unique name that differs from the nonintegrated t askgr oup
names. For example, you could use i nt egr at ed_dunpt asks.

Note: You must use a new, unique name for the integrated backup

t askgr oup because the command uses the names of the nonintegrated
backup t askgr oup objects to determine if there is a nonintegrated backup
still to be pruned from the xf sdunp inventory entries.

If you want to use dump parameter values that differ between filesystems,
you can include those parameters in the fi | esyst emor dunpgr oup objects.
See "Precedence of Objects for Integrated Backups" on page 154.

Configure two VGs sharing one AG (specified above)

Define backup_vg_pol i cy to exclude temporary files produced by the
integrated-backup method (which have project ID 4136) and to use two VG
locations for the migrated files. For example:

defi ne backup_vg_policy

TYPE policy
SELECT_VG none when projid = 4136
SELECT_VG bg_vgl bg_vg2

Use a managed filesystem as the backup filesystem. This filesystem is used as
the DUMP_DESTI NATI ON value for the integrated-backup t askgr oup object.
This filesystem object must set USE_AS DUMP_DEST to ON and use the
backup_vg_pol i cy defined in the above step. The following is an example
excerpt:

define /dnf_backups

TYPE filesystem
M GRATI ON_LEVEL auto
POLI Cl ES backup_space_pol i cy backup_vg_policy
USE_AS_DUMP_DEST on
enddef

define integrated_dunptasks

TYPE t askgroup
DUMP_DESTI NATI ON / dnf _backups
DUMP_DR_M RRORS root @rynmachi ne: /tnp/ mymrrors
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DUMP_DR_EMAI L adm n@onpany. com
enddef

See also:
= "taskgroup Object Example for Integrated Backups" on page 332
= "dunpgr oup Object Example for Integrated Backups" on page 345

< "fil esyst emObject Example for Integrated Backups" on page 362

Consideration for Integrated Backups: Restored Database May Point to Freed Space

If DMF database is corrupt or lost and must be restored from a period older than
HFREE_TIME, it is possible that the entries in the older database copy point to the
space that has already been freed. This could lead to an incomplete DMF recovery
and partial data loss. Although you would normally immediately notice a problem
requiring disaster recovery actions, it is possible for a problem to go undetected for
some time. Therefore, you should set HFREE_TI ME to a value that is large enough to
accommodate the use of an older DR bundle. Assuming that full backups are done
weekly, SGI recommends setting HFREE_TI ME to 1209600 (2 weeks).

Note: The value of the MERGE_THRESHOLD parameter for the vol unegr oup object
and the THRESHOLD parameter for the t askgr oup object determine when sparsely
occupied tapes are merged. Any successful tape merge effectively invalidates the
previous DMF database backups and DR bundles; therefore, setting an appropriate
HFREE_TI ME helps keep enough DMF database backups and DR bundles valid for
disaster recovery.

Monitoring Backup Reports for Integrated Backups

You should monitor the backup report daily to verify that there is sufficient storage
space for future backups. Integrated backups regularly prune older backups based on
DUMP_RETENTI ON time, but to free up space after pruning, it is important to run
hard deletes followed by periodic volume merges.
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Other Backup Methods

This section discusses nonintegrated disk backups and nonintegrated tape backups:

"Report Monitoring for Nonintegrated Tape Backups" on page 161

= "Storage Used by an FTP MSP or a Standard Disk MSP for Nonintegrated
Backups" on page 161

= "Filesystems Used by a DCM MSP for Nonintegrated Backups" on page 161

= "DMF’s Private Filesystems and Nonintegrated Backups" on page 163

Report Monitoring for Nonintegrated Tape Backups

You should monitor the tape backup report daily to verify that there are sufficient
tapes available for future backups. If it turns out that a given day requires multiple
backup tapes for the set of backups for that day’s backup, you must empty previously
used backup tapes or add more backup tapes.

Storage Used by an FTP MSP or a Standard Disk MSP for Nonintegrated Backups

If you are depending on an FTP MSP or a standard disk MSP to provide copies of
your offline files in order to safeguard your data, then they should also be backed up.

If you use them just to hold extra copies for convenience or to speed data access, they
need not be backed up. But you should consider how you would handle their loss.
You would probably need to remove references to lost copies from the DMF daemon
database, using dnmdadm which can only be done when the daemon is not running.

Filesystems Used by a DCM MSP for Nonintegrated Backups
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A DCM MSP differs from a disk MSP in that it uses DMAPI to manage the files. It
will not operate properly if the files are reloaded by a package that cannot also restore
the DMAPI information associated with each file.

Note: For simplicity, this discussion assumes that the site wishes to keep two copies
of migrated files at all times to guard against media problems. (Keeping only one
copy is considered risky, and keeping more than two copies is frequently impractical.)
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The DCM MSP can have one of the following configurations:

A DCM MSP may be holding an extra copy of files in addition to the normal
number of tape-based or MAID-based copies. That is, after the initial migration
has completed, there will be two lower-tier copies and a third in the cache. The
DCM MSP may easily remove this third copy from the cache after some period of
time, just leaving two lower-tier copies. With this configuration, there is normally
no need to back up the cache filesystem.

The initial migration could result in one cache copy and one on lower tier. Later
on, when the cache has to be flushed, a second lower-tier copy is written by the
DCM MSP before the cache-resident one is deleted. If the file is hard-deleted before
the cache flushes, the second lower-tier copy will never be made, thereby saving
time and lower-tier space. The tradeoff is that cache-flushing is slower and the
cache filesystem should be backed up; otherwise a media problem in conjunction
with a disk failure would result in data loss. With this configuration, the cache
filesystem should be backed up. Otherwise, the loss of the cache disk could leave
you with just one copy of data on a lower tier. This is considered to be risky.

For both configurations, any backups require the use of a backup package that is
aware of DMF (as listed in Appendix D, "Third-Party Backup Package Configuration"
on page 767) to back up the cache.

Touserun_full _dunp.shorrun_partial _dunp. sh to back up any of these
filesystems, include the pathname of its mountpoint in the DUMP_FI LE_SYSTEMS
parameter.
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DMF’s Private Filesystems and Nonintegrated Backups

The following DMF private filesystems do not require a backup package that is aware
of DMF when using nonintegrated backups:

HOME_DIR
JOURNAL_DIR
SPOOL_DIR
TMP_DIR
CACHE_DIR
MOVE_FS

Take care when backing up the databases in HOME_DIR if there is any DMF activity
going on while the backup is underway, due to the risk of making the copy of the
database while it is being updated. A safe technique is to take a snapshot of the
databases with dnsnap and back up the snapshot. The run_ful I _dunp. sh or
run_partial _dunp. sh script does this automatically.

The journal files in JOURNAL_DIR should also be backed up if you keep older
snapshots of the databases that may have to be reloaded and brought up-to-date with
dmdbr ecover . Preferably, journals should be backed up when DMF activity (apart
from recalls) is minimal. The run_ful I _dunp. sh and run_parti al _dunp. sh
scripts and parameters DUMP_M GRATE_FI RST and DUMP_FLUSH _DCM FI RST help
achieve this by processing any queued up migration requests immediately before
starting the backup.

SPOOL_DIR contains log files that may be of use for problem diagnosis, as well as
history files controlling things like media error recovery and reporting scripts. The
loss of these files will not endanger user data, although DMF may act a little

differently for a while until it reestablishes them. Back up SPOOL_DIR if you can.

The TMP_DIR, CACHE_DIR, and MOVE_FS filesystems do not require backup.

Touserun_full _dunp.shorrun_partial _dunp. sh to back up any of these
filesystems, simply include the pathnames of their mountpoints in the
DUMP_FI LE_SYSTEMS parameter.
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Chapter 5

Installing and Configuring the DMF Environment

This chapter discusses the following:

"Overview of the Installation and Configuration Steps" on page 165
"Installation and Configuration Considerations" on page 169
"Starting and Stopping the DMF Environment" on page 181

"Using Out-of-Library Tapes" on page 184

"Customizing DMF" on page 186

"Importing Data From Other HSMs " on page 189

Overview of the Installation and Configuration Steps
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To install and configure the DMF environment, perform the following steps:

Note: Also see:

COPAN MAID for DMF Quick Start Guide
SGI 400 VTL for DMF Quick Start Guide

Procedure 5-1 Configuring the DMF Environment

1. Read "Installation and Configuration Considerations" on page 169.

2. Ensure that the DMF server is running the xi net d(8) daemon. If it has been

disabled, you must reenable it at boot time via the following command:
dnf server# chkconfig xinetd on

If xi netd is not running, you can start it immediately via the following
command:

dnf server# service xinetd start

See also "Set the xi net d t cprux i nst ances Parameter Appropriately” on page

108.
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3.

Install the DMF server software (which includes the software for TMF and
OpenVault) according to the instructions in the SGI InfiniteStorage Software
Platform release note and any late-breaking caveats posted to the online download
page for the release:

https://support.sgi.com
See "ISSP DMF Software" on page 169.

4. Determine the DMF drive groups that you want to use.

5. Start the i dent service on the DMF server:
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RHEL:

a. Configure the aut h service to start when the xi net d service is started:

dnf server-rhel # chkconfig auth on

b. Modify the / et ¢/ xi net d. d/ pi dent d file and add the only_from

option to ensure that only the PostgreSQL database server will connect and
use pi dent d. The PostgreSQL server is the host nane value for the DMF
server (or its IP address); in an HA environment, use the virtual hostname.

For example, in a non-HA environment if the DMF server host nane is
dnf server:

only_from = dnfserver

For example, in an HA environment if the virtual hostname used for the
active DMF server is vi rt ual - server:

only from= virtual -server

Verify that the ser ver _ar gs parameter in the / et c/ xi net d. d/ aut h file
does not contain - E in its argument list.

If - E is present, edit the file to remove it and then restart the xi net d
service:

dnfserver-rhel # service xinetd restart

SLES:

a. Configure the pi dent d service to start when the xi net d service is started:

dnf server-sl es# chkconfig pidentd on
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b. Modify the / et ¢/ xi net d. d/ aut h file and add the onl y_f r omoption to
ensure that only the PostgreSQL database server will connect and use
aut h. The PostgreSQL server is the host name value for the DMF server
(or its IP address); in an HA environment, use the virtual hostname.

For example, in a non-HA environment if the DMF server host nane is
dnf server:

only_from = dnfserver

For example, in an HA environment if the virtual hostname for the DMF
server is vi rtual - server:

only from= virtual -server

c. Verify that the ser ver _ar gs parameter in the file
/ et c/ xi net d. d/ pi dent d does not contain - E in its argument list.

If - E is present, edit the file to remove it and then restart the xi net d
service:

dnf server-sl es# service xinetd restart

Configure the TMF or OpenVault mounting service (if used) according to the
following documentation:

e TMF 6 Administrator Guide for SGI InfiniteStorage
= OpenVault Administrator Guide for SGI InfiniteStorage

Determine how you want to complete periodic maintenance tasks. See
"Automated Maintenance Tasks" on page 175.

Make and mount the filesystems required for the DMF administrative directories.
See "Configure Filesystems and Directories Appropriately for DMF" on page 94.

Install the DMF license (and optional DMF Parallel Data-Mover Option license)
on the primary DMF server and the passive DMF server (if applicable). See
Chapter 2, "DMF Licensing" on page 67 and "Managing Licenses and Data
Capacity with DMF Manager" on page 203.

Note: Nodes running DMF client software do not require a DMF license.

Create or modify your configuration file and define objects for the following:
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See "Configuring DMF with DMF Manager" on page 210.

Pathname and file size parameters necessary for DMF operation (the base

object)

DMF daemon

Daemon maintenance tasks

Filesystems

Automated space management

Media-specific process (MSP) or library server (LS)

MSP/LS maintenance tasks

Also see " Object Definitions" on page 272.

11. Verify the configuration by selecting the following in DMF Manager, select the
following:

Overview

> Configuration ...
> Validate Current Configuration

If there are errors, fix them and repeat the validation until there are no errors.

12. If you are using the DMF Parallel Data-Mover Option, see "Parallel DMF
Configuration Procedure" on page 485 and the SGI InfiniteStorage Software Platform
release note.

13. Start the DMF environment. See "Starting and Stopping the DMF Environment”
on page 181.

14. If you want to install the DMF client packages on other systems, see the SGI
InfiniteStorage Software Platform release note and the client installation instructions.

To administer and monitor DMF, see Chapter 6, "DMF Manager" on page 191.
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Installation and Configuration Considerations

ISSP DMF Software
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This section discusses the configuration considerations that will affect your system:

"ISSP DMF Software" on page 169

"Mounting Service Considerations" on page 170

"Inode Size Configuration” on page 171

"Daemon Database Record Length" on page 173
"Interprocess Communication Parameters" on page 175
"Automated Maintenance Tasks" on page 175
"Networking Considerations for Parallel Data-Mover Option" on page 176
"Passwordless SSH Configuration for DMF" on page 176
"Suppressing RSCN on Host Port HBAS" on page 177
"QLogic® Fibre Channel Switch" on page 178

"IPv6" on page 181

The ISSP release includes the following DMF software:

DMF Server, which provides:

— The full set of DMF server functionality, including the DMF daemon,
infrastructure, user and administrator commands, and all man pages. This
applies to SGI x86_64 servers running the operating system as specified in the
ISSP and DMF release notes. You should install this software only on those
machines that can be the DMF server.

— Client installers, which download the client software onto the DMF server so
that you can later transfer the DMF client software to the DMF client nodes.
The client packages are installed along with their installation instructions on
the DMF server in the following directory:

/opt/dnf/client-di st/ DMFVERSIONY/ clientOS/ clientarchitecture
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The client software contains a limited set of DMF functionality. This applies to
all supported operating systems. You should install this software on machines
from which you want to give users access to DMF operations, such as
migrating and recalling files..

< DMF Parallel Data-Mover, which provides the infrastructure for parallel
data-mover nodes to move data offline and retrieve it, plus the required
underlying CXFS client-only software.

Only one group of software can be installed on a given machine.

Mounting Service Considerations

170

Mounting services are available through OpenVault or the Tape Management Facility
(TMF)

The LS checks the availability of the mounting service when it is started and after
each occurrence in which an LS data-mover process was unable to reserve its drive.
The data-mover process may be either:

= A write child that migrates data to secondary storage
= A read child that recalls data from secondary storage
If the mounting service is unavailable, the LS does not start any new child processes:

= For OpenVault, the LS sends an e-mail message to the administrator, asking that
OpenVault be started. It then periodically polls OpenVault until it becomes
available, at which time child processes are again allowed to run.

= For TMF, the LS attempts to initiate t ndaenon if it is not up (based on the exit
status of t nst at ) and waits until a TMF device in the confi gur ati on
pendi ng state is configured up before it resumes processing. If TMF cannot be
started or if no devices are configured up, the LS sends e-mail to the administrator
and polls TMF until a drive becomes available.

You can use MAX_M5_RESTARTS to configure the number of automatic restarts.

See also Chapter 9, "Mounting Service Configuration Tasks" on page 491
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Inode Size Configuration

007-5484-016

In managed filesystems and disk cache manager (DCM) MSP STORE_DIRECTORY
filesystems, DMF state information is kept within a filesystem structure called an
extended attribute.

Extended attributes can be either inside the inode or in attribute blocks associated
with the inode. DMF runs much faster when the extended attribute is inside the
inode, because this minimizes the number of disk references that are required to
determine DMF information. In certain circumstances, there can be a large
performance difference between an inode-resident extended attribute and a
non-resident extended attribute.

The size of inodes within a filesystem impacts how much room is available inside the
inode for storing extended attributes. Smaller inode sizes have much less room
available for attributes. Likewise, the legacy inode attribute format (-i attr=1
option to nkf s. xf s) results in less available extended attribute space than does the
current default format (-i att r =2 option).

SGI recommends that you configure your filesystems so that the extended attribute is
always inode-resident. Whenever both 256-byte and 512-byte inode sizes will work,

you should use the 256-byte inode size (-i si ze=256 option to nkf s. xf s) because
the inode scans will be up to twice as fast. SGI also highly recommends that you use
attr2 (-i attr=2 option) when possible if it allows 256-byte inode sizes to be used.

For optimal performance, you should create any DCM MSP filesystems with 256-byte
inode sizes and at t r 2 attribute format. (For other filesystems for DMF administrative
directories, the inode size does not matter.) For best performance, you should use

512-byte inode sizes for managed filesystems only under the following circumstances:

= If users require other XFS attributes such as ACLs or other user-specified attributes

= If the filesystem will have large numbers of partial-state files with more
partial-state regions than will fit in a 256-byte inode

If you must have a 512-byte inode size for a managed filesystem, you can do so by
using the Linux nkf s. xf s command with the -i si ze=512 option. (Filesystems
that already exist must be backed up, recreated, and restored.)

Table 5-1 summarizes the relationship among the inode size, att r type, and file
regions.
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Table 5-1 Default Maximum File Regions for XFS and CXFS Filesystems

Default Maximum

Size of inode attr Type Number of File Regions
256 1 (Not recommended)
256 2 2

512 or greater 1 8

512 or greater 2 11

For more information about setting the inode size and the at tr type, see the
nkf s. xf s(8) and nmount (8) man pages.
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Daemon Database Record Length
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A daemon database entry contains one or more fixed-length records:
= The base record (dbr ec), which consists of several fields, including the pat h field
= Zero or more path segment extension (pat hseg) records

If the value that is returned to the daemon by the MSP/LS (such as the pathname
resulting from the NAME_FORMAT value template in a cloud, disk, or FTP nmsp object)
can fit into the pat h field of the daemon’s dbr ec record, DMF does not require

pat hseg records. If the MSP/LS supplies a path value that is longer than the pat h
field, DMF creates one or more pat hseg records to accommodate the extra space.

The default size of the pat h field of the dbr ec is 34 characters. This size allows the
default paths returned by dmat | s, dntl oudnsp, dmdsknsp, and dnf t prsp to fit in
the pat h field of dbr ec as long as the user name portion of the dntl oudnsp,
dmdsknsp, or dnf t psp or default path (username/ bit_file_identifier) is 8 characters or
fewer. If you choose to use a value for NAME_FORMAT that results in longer
pathnames, you may want to resize the pat h field in dbr ec in order to increase
performance.

The default size of the path field in the pat hseg record is 64. For MSP path values
that are just slightly over the size of the dbr ec path field, this will result in a large
amount of wasted space for each record that overflows into the pat hseg record. The
ideal situation would be to have as few pat hseg records as possible, because
retrieving pat hseg records slows down the retrieval of daemon database records.

The size of the path field in the daemon dbr ec record can be configured at any time
before or after installation. (The same holds true for any installation that might be
using dntl oudnsp, dndsknsp, or dnf t pmsp with a different path-generating
algorithm or any other MSP that supplies a path longer than 34 characters to the
daemon.)

Procedure 5-2 Configuring the Daemon Database Record Length
The steps to configure the daemon database entry length are as follows:

1. If dnf daenon is running, ensure that DMF is stopped. In an HA environment,
see High Availability Guide for SGI InfiniteStorage. In a non-HA environment,
execute the following:

dnf server# service dnf stop
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Caution: For instructions about starting and stopping DMF and the mounting
service in an HA environment, see High Availability Guide for SGI InfiniteStorage.

2. If a daemon database already exists, perform the following commands:

dnf server# cd HOME_DIR/ daenon

dnf server# dnmdunp -c . > textfile

dnf server# cp dbrec* pathseg* dnmd_db. dbd backup_dir
dnf server# rm dbrec* pathseg* dnd_db. dbd

Where:

< HOME_DIR is the value of HOVE DI R returned by the dntonfi g base
command

= textfile is the name of a file that will contain the text representation of the
current daemon database

= backup_dir is the name of the directory that will hold the old version of the
daemon database

3. Change to the r dmdirectory:
dnfserver# cd /usr/lib/dnf/rdm

4. Back up the dnd_db. dbd and dnd_db. ddl files that reside in
/fusr/1ib/dnf/rdm This will aid in disaster recovery if something goes wrong.

5. Edit dnd_db. ddl to set the new pat h field lengths for the dbr ec and/or
pat hseg records.

6. Regenerate the new daemon database definition, as follows:
dnf server# /usr/lib/dnf/support/dnddl p -drsx dnd_db. ddl

7. Back up the new versions of dnmd_db. dbd and dnd_db. ddl for future reference
or disaster recovery.
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8. If the daemon database was backed up to text (to textfile in step 2), enter the
following commands:

dnf server# cd HOME_DIR/ daenon
dnf server# dndadm -u -c "l oad textfile"

9. If the daemon was running in step 1, ensure that the dnf service is started. In a
non-HA environment, execute the following:

dnf server# service dnf start

Interprocess Communication Parameters

Ensure that the following interprocess communication kernel configuration
parameters are set equal to or greater than the default before running DMF:

MSGVAX
MSGWNI

For more information, execute i nf o i pc and see the sysct | (8) and nsgop(2) man
pages.

Automated Maintenance Tasks
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DMF lets you configure parameters for completing periodic maintenance tasks such
as the following:

= Making backups (full or partial) of managed filesystems to tape or disk
= Making backups of DMF databases to disk

< Removing old log files and old journal files

= Monitoring DMF logs for errors

= Monitoring the status of volumes in LSs

< Running hard deletes

< Running drmaudi t (8)

= Merging volumes that have become sparse (and stopping this process at a
specified time)
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Each of these tasks can be configured in the DMF configuration file
(/ et ¢/ dnf / dnf . conf) through the use of TASK GROUPS parameters for the DMF
daemon and the LS. The tasks are then defined as objects.

For each task you configure, a time expression defines when the task should be done
and a script file is executed at that time. The tasks are provided in the
/fusr/1ib/dnf directory.

The automated tasks are described in "t askgr oup Object” on page 304.

Networking Considerations for Parallel Data-Mover Option

The parallel data-mover nodes communicate with the DMF and OpenVault servers
over the network. By default, they use the IP addresses that are associated with the
system hostnames. Additionally, depending on your configuration, it is possible that
socket merging can occur between hosts. By default, this feature uses the same
network as other DMF communication traffic.

It is possible to configure DMF to use an alternative network for general
communication between DMF nodes as well as an alternative network for socket
merges. See "node Object" on page 294.

If you use an alternative network for DMF communication, the OpenVault server
must listen on the same network; in this case, the name you specify for the initial
OpenVault prompt (that asks you to supply the name where OpenVault will be
listening) will be different from the hostname of the DMF server. See comment 2 in
"Configure the OpenVault Server" on page 492.

Passwordless SSH Configuration for DMF
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If configured, DMF will use passwordless secure shell (SSH) to do the following.

= Transfer a copy of nonintegrated disk backups to one or more remote directories
(using the optional DUMP_M RRORS DMF configuration file)

= Simplify the use of the drmat snf (8) and dmat r ead (8) commands to verify the
integrity of the library server (LS) volumes and recover data from them for a
configuration where not all volumes are mountable on the DMF server

< When in an active-active HA configuration with parallel data-mover nodes, DMF
Manager can represent the status of both mover nodes
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Gather troubleshooting data via the dncol | ect (8) command from all potential
DMF servers and parallel data-mover nodes.

You must set up SSH keys so that the local r oot user can log in to the remote host as
a remote user without a password. Do the following:

1. Generate RSA authentication keys for the r oot user on the DMF server, if the

keys do not already exist. Be sure that you do not enter a passphrase when
prompted (just press Ent er).

dnf server# ssh-keygen -t rsa

Generating public/private rsa key pair.

Ent er passphrase (enpty for no passphrase):

Ent er same passphrase again:

Your identification has been saved in /root/.ssh/id rsa.
Your public key has been saved in /root/.ssh/id_rsa. pub.

. Install the identity information on all nodes on which passwordless SSH access is

required. For example:

= To provide access for the DMF server on two parallel data-mover nodes pdml
and pdn®:

dnf server# ssh-copy-id -i ~/.ssh/id_rsa. pub root @dml
dnf server# ssh-copy-id -i ~/.ssh/id_rsa. pub root @dn®

= To provide access when using a remote host that has directories in which DMF
will place a copy of nonintegrated disk backups (DUMP_M RRORS):

dnf server# ssh-copy-id -i ~/.ssh/id_rsa. pub user @ enot ehost

See the ssh- keygen(1) and ssh- copy-i d(1) man pages for details.

Suppressing RSCN on Host Port HBAs
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To avoid cluster problems when one node in the cluster reboots, enable (turn ON)
registered state change notification (RSCN) suppression on host port HBAs. (HBAs
do not communicate with HBAs, therefore a port registration request does not need to
occur between HBAs.) Use the port cf gshowcommand to display the current
settings.
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Note: Proper zoning will ensure that multiple host ports are not contained within the
same zone.

Use the following command on the switch:
switch> portcfg rscnsupr [Slot/] Port] - Range] --enabl e|--disable

For example, suppose that ports 4 through 7 go from the switch to nodes in the cluster.
You would enter the following to enable RSCN suppression for ports 4 through 7:

switch> portcfg rscnsupr 4-7 --enable

swi tch> portcfgshow

Locked L_Port

Locked G Port

Di sabl ed E Port

I SL R_RDY Mode

RSCN Suppr essed ON ON ON ON
Persistent Disable.. ON ON ON .. ONONON ONONONON ON.. .. ..
NPl V capability ONONONON ONONONON ONONONON ONONONON

QLogic ® Fibre Channel Switch
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All QLogic Fibre Channel (FC) switches contained within the SAN fabric must have
the appropriate QLogic firmware installed.

For more information, see the QLogic SANbox2-64 Switch Management User’s Guide.

Caution: The adni n state is required for 1/0 fencing. To avoid interference with
fencing, release adm n mode as soon as possible. Do not leave adm n mode sessions
open.

The default port configuration on a QLogic 9200 FC switch is not compatible with the
DMF environment. To use the appropriate port configuration, change the following
parameters:

Li nkSpeed Set to the appropriate value, such as 2 for 2 GB/s. (In
some cases, Aut o does not function properly.)

007-5484-016



DMF™ 6 Administrator Guide

Port Type Enter the appropriate type, usually F. (You cannot use
the GL autonegotiated mode.)

NoCl ose Set to Tr ue to prevent the Fibre Channel circuit from
shutting down during a host reboot.

| OSt r eamuard Set to Enabl e only on ports connected to initiator
devices (HBAS). This feature suppresses the generation
of RSCN messages on a port basis. (You cannot use
Aut o mode because most HBAs cannot negotiate this.)

To modify these parameters, use the adm n command. For example, for a port
connected to an SGI UV® 100 system:

SANbox #> admin start

SANbox (admin) #> config edit
The config naned default is being edited.

SANbox (admi n-config) #> set config port 31

A list of attributes with formatting and current values will follow.

Enter a new value or sinply press the ENTER key to accept the current val ue.
If you wish to termnate this process before reaching the end of the |ist
press 'q" or 'Q and the ENTER key to do so.

Configuring Port Nunmber: 31

Admi nSt at e (1=Online, 2=Cfline, 3=Di agnostics, 4=Down) [Online]

Li nkSpeed (1=1Gn/s, 2=2Cb/s, 4=4Cb/s, A=Auto) [Auto ] 2
Por t Type (GL/ G/ F/ FL / Donor) [& ] F
SynPor t Nare (string, max=32 chars) [ Port31] UWV100
ALFai r ness (True / Fal se) [ Fal se ]
Devi ceScanEnabl e (True / Fal se) [True ]
ForceO fl i neRSCN (True / Fal se) [ Fal se ]
ARB_FF (True / Fal se) [ Fal se ]

I nteropCredit (deci mal val ue, 0-255) [0 ]

Ext Credit (dec value, increments of 15, non-loop only) [O ]
FANEnabl e (True / Fal se) [True ]

Aut oPer f Tuni ng (True / Fal se) [True ]
MSEnabl e (True / Fal se) [True ]
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NoCl ose (True / Fal se) [False ] True
| OSt r eamuar d (Enabl e / Disable / Auto) [Auto ] Enable
PDI SCPi ngEnabl e (True / Fal se) [True ]

Fi ni shed configuring attributes.

This configuration nust be saved (see config save comand) and
activated (see config activate comand) before it can take effect.
To discard this configuration use the config cancel comrand.

SANbox (admi n-config) #> config save
The config named default has been saved.
SANbox (admin) #> config activate

The currently active configuration will be activated.
Pl ease confirm (y/n): [n] y

SANbox (admi n) #> admin end
SANbox #> show config port 31

Configuration Nanme: default

Port Nunber: 31

Adm nSt at e Ol ine
Li nkSpeed 2Cb/ s
Port Type F
Synbol i cNane uv100
ALFai r ness Fal se

Devi ceScanEnabl ed True
ForceOrf 1 i neRSCN Fal se

ARB FF Fal se
I nteropCredit 0

Ext Credit 0
FANEnabl ed True
Aut oPer f Tuni ng True
MSEnabl ed True
NoCl ose True
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| OSt reantauar d Enabl ed
PDI SCPi ngEnabl ed True

IPv6
To implement DMF with IPv6, do the following:
< Add | Pv6 to the f | ags parameter in the / et ¢/ xi net d. d/ t cpnux file:
flags = | Pv6 | Pv4
= Change to the / et c/ vsft pd. conf file listen parameter to specify IPv6:

#l i st en=YES
listen_i pv6=YES

Note: You should comment-out or remove the | i st en parameter, because it is
mutually exclusive with the | i st en_i pv6 parameter.

Starting and Stopping the DMF Environment
This section discusses the following:
= "Automatic Start After Reboot" on page 182
= "Preventing Automatic Start After Reboot" on page 182
= "Explicit Start" on page 183
= "Explicit Stop" on page 183
For more information about the mounting services, see:
e TMF 6 Administrator Guide for SGI InfiniteStorage

= OpenVault Administrator Guide for SGI InfiniteStorage

Caution: In an HA environment, procedures differ. For example, you must first
remove HA control of the resource group before stopping DMF and the mounting
service. See High Availability Guide for SGI InfiniteStorage.
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Automatic Start After Reboot

Note: For instructions about starting and stopping DMF and the mounting service in
an HA environment, see High Availability Guide for SGI InfiniteStorage

To enable automatic startup of the DMF environment, execute the
following chkconf i g(8) commands as r oot on indicated nodes in a non-HA
environment:

1. DMF server:

dnf server# chkconfig pcp on

dnf server# chkconfig pcp-storage on (optional)
dnf server# chkconfig tnf on (if TMF)

dnf server# chkconfig openvault on (if OpenVault)
dnf server# chkconfig dnf on

dnf server# chkconfig dnfrman on (optional)
dnf server# chkconfig dnfsoap on (optional)

2. Parallel data-mover nodes:

nmover# chkconfig openvault on
nmover# chkconfig dnf_nover on

Preventing Automatic Start After Reboot
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Note: For instructions about starting and stopping DMF and the mounting service in
an HA environment, see High Availability Guide for SGI InfiniteStorage.

To prevent automatic startup of the DMF environment, execute the following
chkconfi g(8) commands as r oot on the indicated nodes in a non-HA environment:

1. DMF server:

dnf server# chkconfig dnfsoap of f

dnf server# chkconfig dnfrman of f

dnf server# chkconfig dnf off

dnf server# chkconfig openvault off (if OpenVault)
dnf server# chkconfig tnf off (if TMF)
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Explicit Start

Explicit Stop
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2. Parallel data-mover nodes:

nmover# chkconfig dnf_nover off
nmover# chkconfig openvault off

Note: For instructions about starting and stopping DMF and the mounting service in

an HA environment, see High Availability Guide for SGI InfiniteStorage.

To start the DMF environment daemons explicitly, execute the following on the

indicated nodes in a non-HA environment:
1. DMF server:

dnf server# service pcp start
dnf server# service pcp-storage start (optional)
dnf server# service tnf start (if TMF)
dnf server# service openvault start (if OpenVault)
2. Parallel data-mover nodes:
nover# service openvault start
3. DMF server:
dnf server# service dnf start
4. Parallel data-mover nodes:
nover# service dnf _nover start

5. DMF server:

dnf server# service dnfnan start (optional)
dnf server# service dnfsoap start (optional)

Note: For instructions about starting and stopping DMF and the mounting service in

an HA environment, see High Availability Guide for SGI InfiniteStorage.
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To stop the DMF environment daemons explicitly, execute the following on the
indicated nodes in a non-HA environment:

1. DMF server:
dnf server# service dnfsoap stop (if started)
dnf server# service dnfnman stop (if started)
2. Parallel data-mover nodes:

nover# service dnf_nover stop

Note: Executing servi ce dnf_nover stop on a mover node will cause
existing data-mover processes to exit after the LS notices this change, which may
take up to two minutes. The existing data-mover processes may exit in the
middle of recalling or migrating a file; this work will be reassigned to other
data-mover processes.

3. DMF server:

dnf server# service dnf stop
4. Parallel data-mover nodes:

nover# service openvault stop
5. DMF server:

dnf server# service openvault stop (if OpenVault)
dnf server# service tnf stop (if TMF)

dnf server# service pcp-storage stop (if started)
dnf server# service pcp stop

Using Out-of-Library Tapes

The mechanism for handling tape volumes that are physically not in the tape library
varies depending on the mounting service:

= "TMF and Out-of-Library Tapes" on page 185
= "OpenVault and Out-of-Library Tapes" on page 185
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TMF and Out-of-Library Tapes

When TMF is the mounting service, the msgd(8) command displays requests to import
volumes. With TMF, DMF has no knowledge of what tapes are out of the library.

OpenVault and Out-of-Library Tapes
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When OpenVault is the mounting service and a recall request is made for a tape that
is physically not in the library, DMF will first try to read from copies on other
volumes before it requests that the out-of-library tape be imported. If the reads from
all other copies fail (for example, because their volumes are locked with the hl ock
flag), then DMF will request that the tape be imported.

If the desired volume is in the process of being written to, DMF will wait before
requesting that a tape be imported; this occurs whether or not the FORWARD_RECALLS
configuration parameter is set to ON (see "vol unegr oup Object” on page 410). If one
of the copies is on a tape that is physically out of the library, DMF will wait for the
drives to become usable even if the REDI RECT_TI ME_DG_DOAN parameter has been
set (see "dri vegr oup Object Parameters" on page 397).

DMF will request that the tape be imported before waiting for a copy in a library that
has been permanently disabled with ov_I|i brary -D; see the ov_li brary(8) man

page.

When a tape must be imported, DMF will send an email and issue an alert; you can
use the dnoper (1) command to display these requests.

Example scenarios using volume groups named vgA, vgB, and vgC.
= Suppose that:

— VgA contains the primary copy but is not in the library

— vgB contains a secondary copy

— FORWARD RECALLS is configured OFF (the default)

— The OpenVault library is enabled

In this case, DMF will first try to recall from vgB. If that fails (for example, if
vgB’s hold flags do not permit its use), then DMF will ask that the tape belonging
to vgA be imported.

= Suppose that:
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Customizing DMF

File Tagging

186

— VgA contains the primary copy but its library is permanently disabled via the
ov_library -Dcommand

— vgB contains a secondary copy whose tape is not in the library
— vgC holds a tertiary copy but its tape is currently being written to
— FORWARD _RECALLS is configured ON for all three VGs

In this case, DMF will wait for the tape in vgC to become available. If that recall
fails, then DMF will ask that the tape in vgB be imported. If that recall also fails,
then DMF will wait for the library containing vgA to be enabled.

With OpenVault, also note the following:

= Tapes that are not in the library are not eligible for migrations or merging. See the
hext er n flag in "dmvol admDirectives" on page 555 for more information.

= The tapes that contain volume serial numbers used for backup tasks (as specified
by the DUMP_TAPES configuration parameter) may not be out of the library.

You can modify the default behavior of DMF as follows:
= "File Tagging" on page 186
= "Site-Defined Policies" on page 187

= "Site-Defined Client Port Assignment in a Secure Environment" on page 188

File tagging allows an arbitrary 32-bit integer to be associated with specific files so that
they can be subsequently identified and acted upon. The specific values are chosen
by the site; they have no meaning to DMF.

Non-r oot users may only set or change a tag value on files that they own, but the
r oot user may do this on any files. The files may or may not have been previously
migrated.
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Site-Defined Policies
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To set a tag, use the dnt ag(1l) command or the | i bdnf usr. so library. For example:
% dntag -t 42 nyfile

To view the tag set for a given file, use the dnt ag or dmatt r commands. For
example:

% dntag nyfile

42 nyfile
% dmattr -a sitetag nyfile
42

You can test a file’s tag in the when clause of the following configuration parameters
by using the keyword si t et ag:

AGE_V\EI GHT
CACHE_AGE_V\EI GHT
CACHE_SPACE_V\El GHT
SELECT_LOWER VG
SELECT_MBP

SELECT VG

SPACE_\\EI GHT

For example:
SELECT_VG f asttape when sitetag = 42
You can also access it in site-defined policies, as described below.

For more information, see the dnt ag(1) man page.

Site-defined policies allow you to do site-specific modifications by writing your own
library of C++ functions that DMF will consult when making decisions about its
operation. For example, you could write a policy that decides at migration time
which volume group (VG) or MSP an individual file should be sent to, using selection
criteria that are specific to your site.
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Note: If you customize DMF, you should inform your users so that they can predict
how the user commands will work with your policies in place. You can add error,
warning, and informational messages for commands so that the user will understand
why the behavior of the command differs from the default.

For information about the aspects of DMF that you can modify, see Appendix C,
"Site-Defined Policy Subroutines and the sitel i b. so Library" on page 735.

Site-Defined Client Port Assignment in a Secure Environment
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If you have a secure environment and if you require more than 512 active connections
between DMF clients and the DMF server, you can specify that DMF assign a specific
range of TCP ports.

Caution: If the environment is not secure, do not use this feature.

When a user executes a remote DMF client command, the user-command mechanism
initiates a trusted set ui d r oot dmusr cnd(8) process on the client. This dnusr cnd
process performs all of the access validation required to send the user request the
DMF server. By default, the remote drmusr cnd process verifies that it connects to the
original client dnusr cnd process via a reserved port number in the range 512-1023;
these port numbers are only available to trusted (r oot ) processes. If all of those ports
are in use, the drmusr cd process will block until one of the trusted ports is free.

If your environment is secure (and therefore assigning a port that is not reserved for a
trusted process is acceptable) and you require more than 512 active ports, you can
create a/usr/lib/dnf/dnf_client _ports file on every potential DMF server
and every DMF client. The file on the potential DMF servers must contain every port
on which a client is allowed to connect, and the file on each DMF client must contain
the ports that client is allowed to access. The file must be owned by r oot and have
an access mode of 0600.

You can use a range to specify the permitted ports. The format of the file is one or
more lines as follows:

start_port_number: end_port_number

The start_port_number value must be greater than or equal to 512 and must be less
than or equal to end_port_number. The order of the lines in the file is significant in
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that drmusr cnd will start attempting to assign port numbers with the first line and
process the lines in the order they appear in the file.

For example:
= To assign ports in the range 5000-6000:
5000: 6000

= To first assign ports in the range 7000-8000 and then assign ports in the range
5000-6000 (and never assign ports in the range 6001-6999):

7000: 8000
5000: 6000

If the file exists but is empty, dnusr cnd will not attempt to bind to any particular
port numbers, but will use the non-secure port that is assigned to it by the kernel.

If the file does not exist, the default behavior of only assigning ports 512-1023 will be
enforced.

Importing Data From Other HSMs
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DMF has utilities to assist with importing data from filesystems managed by other
hierarchical storage management (HSM) packages into DMF, provided that the
filesystems to be imported are accessible via FTP or as local or NFS-mounted
filesystems. These tools are not distributed with the DMF product. They are for use
only by qualified SGI Professional Services personnel who assist sites doing
conversions. For more information, contact SGI Professional Services.
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DMF Manager

This chapter discusses the following:

"Accessing DMF Manager" on page 192

"Getting Started with DMF Manager" on page 192

"Running Observer Mode or adni n Mode" on page 195

"Getting More Information in DMF Manager" on page 198
"Setting Panel Preferences" on page 201

"Refreshing the View" on page 202

"Managing Licenses and Data Capacity with DMF Manager" on page 203
"Configuring DMF with DMF Manager" on page 210

"Displaying DMF Configuration File Parameters" on page 219
"Starting and Stopping DMF and the Mounting Service" on page 220
"Discovering DMF Problems" on page 221

"Filtering Alerts" on page 225

"Seeing Relationships Among DMF Components” on page 227
"Managing Volumes" on page 229

"Managing Libraries" on page 232

"Displaying DMF Manager Tasks" on page 233

"Monitoring DMF Performance Statistics" on page 233
"Displaying Node Status" on page 252

"Restoring Filesystems in DMF Manager" on page 255

"Disaster Recovery in DMF Manager for Basic DMF" on page 262
"Viewing the DMF Queue" on page 263

"LTFS in DMF Manager" on page 263
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Accessing DMF Manager
To access DMF Manager, do the following:
1. Point your browser to the following secure address:
https:// YOUR_DMF_SERVER: 11109

2. Accept the security certificate.

Note: DMF Manager generates its own SSL certificates, rather than having the
SSL certificates signed by a commercial certificate authority. Therefore, the
certificate warning is safe to ignore.

Also see "Running Observer Mode or admi n Mode" on page 195.

Getting Started with DMF Manager

DMF Manager lets you configure DMF, install licenses, view the current state of your
DMF system, and make operational changes.

When you initially open DMF Manager, you will see the Overview panel, which
displays a high-level graphical view of the DMF environment and status for each DMF
component, as shown in Figure 6-1. You can also configure DMF from this panel.

Each menu bar selection provides access to a DMF Manager panel, described in Table
6-1. To open a panel, click on the panel name in the menu. Right-click on the tab title
to see its menu. Each panel has a key for its symbols.

Note: Some DMF Manager windows do not automatically update; choose the Refresh
menu item to update an existing view.
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Table 6-1 DMF Manager Panel Menus

Menu Bar Item Panel Name Description

Configuration Overview High-level graphical view of the DMF environment, status
for each DMF component, and configuration capability

Parameters Details about the current parameter settings in the DMF
configuration file and status for each DMF component

Licenses Information about installed DMF, CXFS, and SGI
Management Center licenses and the ability to add and
delete licenses (when logged in as admi n)

Storage Volumes Status of volumes: physical tapes, SGI 400 virtual tape
library (VTL) virtual tapes, COPAN massive array of idle
disks (MAID) volumes, LTFS-assigned tapes, and
unassigned tapes

Libraries Status of libraries, DMF drives, and LTFS drives; the ability
to manage drives and their assignment to LTFS or DMF

Messages Reports Daily activity reports

Alerts Informational messages, warnings, and critical errors
DMF Manager Tasks Status of commands issued via DMF Manager that may
take time to complete

Statistics DMF Activity Current and historical reports about the state and the
performance of the DMF requests and throughput

DMF Resources Current and historical reports about the state and the
performance of the DMF filesystems and hardware

DMF 1/O Statistics about how DMF is using data and various kinds
of specific media

QView QView Reports that provide details about the DMF processing
gueue and the ability to cancel or change the priority of a
given request

Backups Recovery Capability to restore components from a list of available
integrated-backup dumps and to restore filesystems from
any DMF backup session

Help Getting Started This section
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Menu Bar Item Panel Name Description

Admin Guide This manual

About DMF Manager Version and copyright information about the tool

Filesystem Problem on DMF status
icon volume
Click
to log in/out
B ol x]
File Edit Wiew History Bookme|ks Tools Help
Menu bar e —
(click to J 5gi DMF Manager %] | Y Y F

see menu) —> Configuration +  Storagp v Messages v  Statistics v Help v| | agin ?

Panel tabs —> Qverview
(right-click Y
to see menu) _

B N
DMF status —> N | - |

DMF {dou_fs {dou_fs2

| v

msp ) cache )
Y
Messages —> ! @ @
about DMF
A1 Alerts volumel volume2

-
4| | »

Figure 6-1 DMF Manager Overview Panel

Some panels have expandable folders. Click on the “+” symbol to expand a folder or

on the “—”” symbol to contract it, or use the Expand All and Collapse All buttons.
Click on a report name to display the associated graphs. For example, see Figure 6-21
on page 229.
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Running Observer Mode or adm n Mode

You can run DMF Manager in observer mode (the default) or you can log in to admi n
mode for more functionality, as described in the following sections:

= "Observer Mode Functionality" on page 195
< "adm n Mode Functionality" on page 196

< "Admin Mode Access" on page 198

Observer Mode Functionality
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In the default observer mode in DMF Manager, you can do the following:
= View the state of DMF and the mounting service. See:

"Getting Started with DMF Manager" on page 192

"Discovering DMF Problems" on page 221
= View the fullness of each managed filesystem. See:

"Getting Started with DMF Manager" on page 192

"Discovering DMF Problems" on page 221

= View the licensed capacity. See "Showing Current DMF Usage and Licensed
Capacity" on page 205.

< View installed DMF, CXFS, XVM, and SGI Management Center licenses and the
system information required to request a new license. See "Managing Licenses and
Data Capacity with DMF Manager" on page 203.

= View DMF’s configuration. See "Displaying DMF Configuration File Parameters"
on page 219.

= View relationships among DMF components. See "Seeing Relationships Among
DMF Components" on page 227.

= Get context-sensitive help and view the DMF administration guide. See "Getting
More Information in DMF Manager" on page 198.
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= View information about volumes:
— View each volume’s status and fullness
— Sort which volumes to view
— Display dump tapes (physical tapes and SGI 400 VTL virtual tapes)
— View the status of each drive

— Temporarily create a user-defined query

Note: Saving the query requires admin mode. See "adni n Mode Functionality”
on page 196.

See:
"Getting Started with DMF Manager" on page 192
"Managing Volumes" on page 229

= View the status of libraries, LTFS tapes, and unassigned tapes that could be
assigned to LTFS

= View the daily reports (with history) and DMF alerts. See "Discovering DMF
Problems" on page 221.

= View the long-running DMF Manager tasks (those currently executing and a
history of executed tasks). See "Displaying DMF Manager Tasks" on page 233.

= View current and historical reports about DMF activity and resources. See
"Monitoring DMF Performance Statistics" on page 233.

adm n Mode Functionality

If you log in to admi n mode, you can perform the additional tasks such as the
following:

= Add licenses to or delete licenses from the / et ¢/ | k/ keys. dat system license
file or the DMF license file specified by the LI CENSE_FI LE configuration
parameter (see "base Object Parameters" on page 278).

= Start/stop DMF and the mounting service. See "Starting and Stopping DMF and
the Mounting Service" on page 220.
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Create or modify the DMF configuration. See "Configuring DMF with DMF
Manager" on page 210.

Create and modify the LTFS configuration. See "Configuring LTFS using DMF
Manager" on page 265.

Mount, unmount, and assign LTFS tapes; reserve a drive for LTFS use or reassign
a drive to DMF. See "LTFS in DMF Manager" on page 263.

Manage volumes (physical tapes, SGI 400 VTL virtual tapes, and COPAN MAID
volumes):

— Change the hold flags

— Manually mark a volume as sparse, meaning containing blank or inactive areas
after data has been deleted. (The data from a sparse volume will be later
moved to another volume via volume merging, the mechanism provided by the
LS for copying active data from volumes that contain largely obsolete data to
volumes that contain mostly active data.) For more information, see "Volume
Merging" on page 543.

Note: Merging is not appropriate for a volume configured as a fast-mount
cache.

— Empty a damaged volume of all useful data and restore another copy in the
volume group (VG)

— Eject physical tape cartridges from the tape library

— Load physical tape cartridges into the tape library and configure them for
DMPF’s use with OpenVault

— Read data to verify the volume’s integrity

— Enable/disable drives

See "Managing Volumes" on page 229.

Acknowledge DMF alerts. See "Discovering DMF Problems" on page 221.

Control long-running DMF Managed tasks (acknowledge, suspend/resume, or
kill). See "Displaying DMF Manager Tasks" on page 233.
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Admin Mode Access

To log in to DMF Manager as the admin user, click the Log In button in the
upper-right corner of the window, as shown in Figure 6-1 on page 194.

The default adm n password is | NSECURE. You should change the adm n password
and only provide it to those persons who you want to make administrative changes.
(After you change the adm n password, you cannot administratively set it to

I NSECURE again.)

Note: If you are upgrading from a release prior to DMF 5.4, the admi n password will
be reset to | NSECURE. You should change the admi n password to a site-specific value
after upgrading.

Getting More Information in DMF Manager

Each panel that uses icons has a key for its symbols, available via the Show Key
menu selection. Figure 6-2 shows the key to icons on the Overview panel.
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i Infarmational message that does nat require action (priority 3) & Action required by operatar (priority 4)
=== Free Space Minimum === Free Space Targst
7 DMFisup £ DWMF is down
ﬂ Fast-Mount Cache ' Filesystem
3 Unmanaged Filesystem E | Digk Cache
“d  Disk M3P B volume Group
B Migrate Group M rrPmsP
Library Server £ Drrive Group
e Task Group = Paolicy
“ﬁ Services o Resource Watcher
g) Resource Scheduler - Device
" Aletts I3 DMF Server Nade
B,  DMF Mover Node B HA Passive Server
:q Ha iz in unknown state HA is in maintenance-mode
W HAinformational o HA, is active
Ha is in partial maintenance-mode
| Close |

Figure 6-2 Overview Key to Symbols

To display information about an object, you can move the mouse button over the
object, as shown for the bur n server in Figure 6-3.
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“2) DMF Manager - Mozilla Firefox

File Edit Wiew History Bookmarks Tools  Help

*%|5|0]

| sgi DMF Manager

[+]

=10l x|

Configuration =

Crverview <

:g [

DIF

P

45287 Alerts

Storage ¥ Messages ¥

3

fdmi_fs

% Status:

N

burn DMF Server: Active wil_1s

CXFS Server: Stable

,

thud

4

stk9710

Statistics =

-

fdmi_fs2

Change Pasaward ng it

8 ¥

copan_fine fme_mg
dgll Ge oﬁ'rey_
dgl

-1

fipl

Ll;'

Figure 6-3 Displaying Information About an Icon

To get more information about any item, right-click on it and select the What is this?

option. For example, Figure 6-4 shows the help text for the Alerts icon.
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YWhat is Alert @ o

An alert is an event that is used to raise the DMF administrator's awareness about an
issue. The icon on the Overview panel lists the total number of alerts. To see details
about alerts, right-click on the icon and select "Show Alerts".

Maote: The alert count is the total number of unacknowleged alerts. This number may

differ from that shown in the Alerts panel because the panel, by default, groups the
alerts by date and message.

Cloze

Figure 6-4 “What Is ...” Information

Each panel also has a What is "PanelName’? menu selection.

For a quick-start to using DMF Manager, select the following from the menu bar:

Help
> Getting Started

To access the DMF administrator guide (this manual), select the following:

Help
> Admin Guide

Setting Panel Preferences

Each DMF Manager panel (other than the Help panels) has a Set PanelName
Preferences menu item that allows you to vary what is shown on the panel, how it
behaves, and how often it is refreshed (see "Refreshing the View" on page 202).

For example, Figure 6-5 shows the preferences that you can set for the Overview
panel.
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Crverview Preferences

Check the objects to display in the DMF Cverview

M Fast-Mount Cache
M Filesystem

M Disk Cache

M Disk MSP
Malume Group

M Migrate Group
MFTP MSP

M Library Server

I Drive Group

M Task Group

M Palicy

M Semvices

M hode

M Resource Yatcher
M Resource Scheduler
M Device

W Site Defined

[ Show Allocation Groups
[~ Show Relationships
M Show Filesystern Fullness

M Display All Messages (including informational)

Refresh Interval (seconds) 600

Apply || Cancel and Close || Apply and Close | | Reset to Defaults and Close

Figure 6-5 DMF Manager Overview Preferences Panel

Refreshing the View

Some DMF Manager panels refresh automatically by default but others do not. To
refresh a panel, choose the Refresh PaneIName menu item.

Caution: If you refresh the Overview panel while in configuration mode, any
changes that have been made but not saved or applied will be lost and you will exit
from configuration mode.
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You can use Set PanelName Preferences menu to set an automatic refresh interval for
individual panels. See "Setting Panel Preferences" on page 201.

Note: A refresh interval that is too short can cause contention between the DMF server
and the browser. On heavily used systems, some displays may not be refreshed at
extremely low intervals because the time to gather the information exceeds the refresh
time. In such cases, you will only see a refresh as often as one can be completed.

Managing Licenses and Data Capacity with DMF Manager

Adding New Licenses

007-5484-016

This section discusses the following:

< "Adding New Licenses" on page 203

= "Deleting Existing Licenses" on page 204

= "Viewing the Installed Licenses" on page 205

= "Showing Current DMF Usage and Licensed Capacity" on page 205
= "Showing Remaining Storage Capacity" on page 206

For more information, see Chapter 2, "DMF Licensing" on page 67.

To add one or more a new licenses, do the following:

1. Gather the required host information by viewing the Licenses panel. For more
information, see "Gathering the Host Information” on page 74.

2. Obtain the required keys from SGI. See "Obtaining the License Keys" on page 75.
3. Log in to DMF Manager as adni n.

4. Paste the keys into the text-entry area of the Licenses panel, highlighted in Figure
6-6.

5. Click the Add license button.
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lalx]
File Edit Wiew History Bookmarks Tools  Help
‘ﬁ*| By | a | ® | |5gi DMF Manager |T|
Configuration ¥ Storage ¥ Messages ¥ Statistics ¥ Help = Change Password | og Qut f
Overview | Licenses
paste_license key_here =
Add license
The following system information can be used to apply for software licenses from SGIL
Host Name: agni.ameticas. sgi.com
License ID: 0030487 b4725
System Type: SGl x86_B4
Showing licenses from /etc/lk’keys.dat:
Updated Licenses
©  Product “ersion Begins Expires Walidity  Information
DMF_SERVER 5.000 2013-03-07  2013-06-08  Valid DMF B.X Server
DMF_HA 5.000 2013-03-07  2013-06-08  Valid DMF B.X HA
DMF_PDMO 5.000 2013-03-07  2013-06-08  Valid DMF B.% PDMO 1, att=NODE 1
DMF_CAPACITY 5.000 2013-03-07  2013-06-08  Valid DMF B.% 10TE Base, attr=TB=10
DMF_CAPACITY 5.000 2013-03-07  2013-06-08  Valid DMF 6. 10TE IMCRM, att=TE=10+ i
DMF_CAPACITY 5.000 2013-03-07  2013-06-08  Valid DMF B.% 100TE Base, attr=TE=100
DMF_CAPACITY 5.000 2013-03-07  2013-06-08  Valid DMF B.% 100TE INCRM, att=TB=100+
DMF_CAPACITY 5.000 2013-03-07  2013-06-08  Valid DMF B.% 1PB Base, att=TB=1000
DMF_CAPACITY 5.000 2013-03-07  2013-06-08  Valid DMF B.X 1PB incrmt, att=TB=1000+
DMF_CAPACITY 5.000 2013-03-07  2013-06-08  Valid DMF B.% 10PE Base, att=TB=10000
NKF CAPACITY R Onn AMMANRNT | INAARNE Valid NKF R Y ANPR ineemt ath=TR=1000N+ =l

Figure 6-6 Adding a License Key in

In a DMF server HA configuration, you can add licenses to all potential DMF servers.
Select the node to be acted on by choosing its name from the Showing license from

/etc/lk/keys.dat on prompt.

Deleting Existing Licenses

DMF Manager

To delete one or more existing licenses, do the following:

1. Log in to DMF Manager as adm n.
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2. Select the licenses you want to delete by clicking their check boxes.
3. Right-click anywhere in the table and select Delete selected licenses.

In an HA configuration, you can delete licenses from all potential DMF servers in the
HA cluster. Select the node to be acted on by choosing its name from the Showing
license from /etc/lk/keys.dat on prompt.

Viewing the Installed Licenses

To see the currently installed licenses for the server running DMF Manager, select:

Configuration
> Licenses

The Licenses panel lists the currently installed DMF, CXFS, XVM, and SGI
Management Center licenses. By default, the licenses display in the same order in
which they appear in the / et ¢/ | k/ keys. dat file. You can sort the table by clicking
on the desired column header. To resize a column, select the boundary divider in the
table header.

In an HA configuration, you can view licenses from all potential DMF servers in the
HA cluster. Select the node to be acted on by choosing its name from the Showing
license from /etc/lk/keys.dat on prompt.

Showing Current DMF Usage and Licensed Capacity

007-5484-016

To determine the current DMF usage and licensed capacity, right-click on the DMF
icon in the Overview panel and select Show Usage....

You can also display this information by selecting the following:

Configuration
> Licenses
> Show Usage...

Figure 6-7 shows an example. For more information, see "Displaying Current DMF
Data Capacity Use" on page 72.
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Show Usage v o

Current Usage and License Summary:

Data Under DMF Management
(does not include cloud or FTP MSPs)

Store Type Name Bytes Managed
Library Server Is_copan 1015263000000 (1TB)
Disk MSP dcm 866163584 (868MB)
Total bytes managed 1016131163584 (1TB)

Data Charged to DMF License by Filesystem

Mount Point Bytes Managed

fdmiusr1 511075800000 (511GB)

fdmiusr2 480055000000 (480GB)

fdmiusrd 646822912 (646MB)

fdmiusr3 9277697  (9MB)

Total license bytes 991786900609 (991GB)

DMF license capacity 10000000000000  (10TB)
Percent of license capacity 9

Help

Figure 6-7 Data Under Management and Data Charged to the Licenses

Showing Remaining Storage Capacity

To display the total capacity, an estimate of the current total migrated data that is
active, and an estimate of the writable space that is currently available, right-click on
the DMF icon in the Overview panel and select Show Capacity. For example, Figure
6-8 shows the reports for two library servers.
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Capacity Dialog @ o
Report of Library Server vti_Is |
Yolume Group Size (MB) Active (MB) % Active Awail (MB) % Aywail
00 _wyd 614 10 2% 504 5%
C00_vyOa 400 a 0% 400 100%
wil_ag 18200 a 0% 18200 100%
Size (MB) Active (MB) % Active Awail (MB) % Aywail
Library Total: 19214 10 0% 19204 100%

** There are 2 RESERWED WOLUMES in CO0_wgO.

** There are 2 RESERVED _VOLUMES in CO0_vgOa.

Because RESERVED_VOLUMES is set, some of this space will not
be available for migrations.

There are 1 locked volumes. No writes can be made to these volumes.

Report of Library Server stk9710

Yolume Group Size (MB) Active (MB) % Active Awail (MB) % Aywail
sthk_ag a7 a 0% a7 100%
sth_vy1 100 10 10% a0 0%

Size (MB) Active (MB) % Active Awail (MB) % Aywail

Library Total: 1017 10 1% 1007 29%

*Warning: Some "tapesize” values appear invalid.

Ll

Help

Figure 6-8 DMF Capacity

Note: To see accurate estimates, you must first set the size of each volume accurately.
For details, see the dmvol adm(8) man page.
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This displays an estimate of the remaining storage capacity for each volume group in
each LS. It reports the following totals for all volumes in the listed VGs and LSs (data
compression of data is not taken into account):

Field Description

Volume Group The name of volume group

Size The total capacity in megabytes (MB)

Active The total migrated data (in MB) that may be recalled

(also represented as a percentage)

Avail The total writable space (in MB) on all volumes within
the VG or LS (also represented as a percentage)

Locked volumes are noted and an informational message highlights their number for
each LS.

For example, Figure 6-9 shows that the CO0_vg0 and C00_vgO0 VGs are almost full
and therefore there might not be any more space available for migrations because
they each have 2 volumes reserved for merges (set by the RESERVED VOLUVES
parameter, see "vol unegr oup Object" on page 410).
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Show Capacity

Report of Library Server vti_Is

Yolume Group Size (MB)
00 _wyd 27497
C00_vyOa 17471
wil_ag 17600

Size (ME])

Library Total: 62565

** There are 2 RESERVED_VOLUMES in CO0_vg0.

Active (MB) % Active
27083 5%
17071 5%

a 0%

Active (MB) % Active

44154 1%

** There are 2 RESERVED _VOLUMES in CO0_vgOa.
Because RESERVED_VOLUMES is set, some of this space will not

be available for migrations.

There are 1 locked volumes. No writes can be made to these volumes.

Report of Library Server stk9710

Yolume Group Size (MB)
stk_ag 9Nz
sth_vyl 2010

Size (ME])

Library Total: 2927

*Warning: Some "tapesize” values appear invalid.

Active (MB) % Active
a 0%
1010 100%
Active (MB) % Active
1010 35%

Help

| v

Avail (ME) % Ayail

414 2%
400 2%
17600 100%

Avail (ME) % Ayail
18414 29%

Avail (ME) % Ayail
917 100%
] 0%

Avail (ME) % Ayail
917 %

Ll

Figure 6-9 Remaining DMF Capacity

Volumes

> Set Volumes Preferences

Storage
> Volumes

To display more information, such as volume size, select:

To see details about specific volumes, select:
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Check the desired items to display.

There may be additional space that can be reclaimed from data that was written and
has since been hard deleted. For more information, see "Volume Merging" on page
543.

For more information about how the calculations are made, see the dncapaci t y(8)
man page.

Configuring DMF with DMF Manager

You can establish and edit the DMF configuration by logging in as the admin user
and using the Overview panel. If you make a change to the configuration, the

background color will change to gray wallpaper displaying “Configuration mode”,
indicating that you must save or cancel your changes.

This section discusses the following:

210

"Limitations to the DMF Configuration Capability" on page 211
"Showing All Configured DMF Objects" on page 211

"Setting Up a New DMF Configuration File" on page 212
"Copying an Object" on page 215

"Modifying an Object" on page 217

"Creating a New Object" on page 217

"Deleting an Object" on page 218

"Validating Your Changes" on page 218

"Saving Your Configuration Changes" on page 218

"Exiting the Temporary Configuration without Saving" on page 219
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Limitations to the DMF Configuration Capability
The configuration capability in DMF Manager has the following limitations:

< Comments are not permitted in the configuration file created or modified by DMF
Manager. If you edit an existing configuration file that has comments and save the
file, the comments will be deleted from the updated configuration file.

Note: The original DMF configuration file, including the comments, will be
preserved in a time-stamped copy (/ et ¢/ dnf / dnf . conf . TIMESTAMP).

= Adding site-specific objects or site-specific parameters is not supported (if
site-specific items already exist in the DMF configuration file, they are preserved).

< DMF Manager cannot detect if multiple users have logged in as admni n and are
therefore capable of overwriting each other’s changes. At any given time, only one
user should log in as adm n and make configuration changes.

Showing All Configured DMF Objects

To see all currently configured objects, select:

Overview
> Configure...
> Show All Configured Objects

By default, all currently configured objects will also be shown after you make a
configuration change and select Continue.

After you either save or cancel the configuration changes, the icons that are displayed
will return to the preferences you have set. See "Setting Panel Preferences" on page
201.
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Setting Up a New DMF Configuration File

212

Note: For preliminary required steps, including installing the required software and
creating the required filesystems, see "Overview of the Installation and Configuration
Steps" on page 165.

When you first access DMF Manager, you must enter the DMF Manager admin
password, which brings you to the sample configuration page that contains templates
for the base object and t askgr oup objects for daemon tasks and migration tasks. To
create an appropriate DMF configuration file, individually add the required objects or
select one of the preconfigured samples for assistance:

Overview
> Configure ...
> Pre-Configured
> sample_name

You can also access this menu by right-clicking anywhere in the Overview panel.

The preconfigured items provide a starting point of objects that you can modify with
specific information for your site. For example, Figure 6-10 shows the icons that will
appear after you select DCM MSP Sample. The gray wallpaper indicates that the
sample file has been loaded. The errors displayed will disappear after you validate
the configuration.
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¥2) DMF Manager - Mozilla Firefox

File Edit  Wiew History Bookmarks Tools  Help

=10l x|

*| g | = | ®© | |5gi DMF Manager | + -
Configuration ¥ Storage ¥  Messages ¥ Statistics ¥ Help ¥ Change Pasamard | gg Out f
Orvervigw
._\ m -
= | m
DIF fdmi_fs

i

dem_msp
N g ‘a & ‘a & ‘a
il dgll wgla wglb wgle
oy e
- (] %&?ﬂ $Cp
daemon_tasks dump_tasks Is_tasks dem_tasks
. dem_policy wg_policy
space_policy

4 |

-
.3
|

Figure 6-10 Temporary Workspace for a Preconfigured DCM MSP Sample

For example, the DCM MSP Sample selection includes the following objects:

fil esyst emobject named / dm _fs

i braryserver object name | s

nmsp object named dcm nsp configured for a DCM MSP

base object and dndaenon object (represented by the DMF shield icon):
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214

dri vegr oup object name dg0
vol umegr oup objects named vgla, vglb, vglc

t askgr oup objects named daenon_t asks, dunp_t asks, | s_t asks, and
dcm t asks

pol i cy objects named space_pol i cy, dcm pol i cy, and vg_pol i cyconfigured
for automated space management and MSP selection

For more information about these objects and their parameters, see Chapter 7, "DMF
Configuration File" on page 271.

You can then modify the sample configuration as needed. See:

"Copying an Object" on page 215
"Modifying an Object" on page 217
"Creating a New Object" on page 217
"Deleting an Object" on page 218
"Validating Your Changes" on page 218

"Saving Your Configuration Changes" on page 218

To exit a preconfigured sample without saving any of your changes, select:

Overview
> Configure...
> Cancel Configuration
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Copying an Object
To copy an object, right-click on it and select:

Configure ...
> Copy

Then name the new object and enter the values you desire for the object’s parameters.
For example, Figure 6-11 shows naming a copied filesystem object / dmi _f s2.

Note: Many parameters have default values, but these are not necessarily shown in
the DMF Manager windows. Only explicitly specified values are shown by DMF
Manager. If a parameter has no value specified, its default value is assumed.
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%) DMF Manager - Mozilla Firefox

File Edit Wiew History Bookmarks Tools  Help

*| By | a | ® | | 52 DMF Manager m

(- ! 581 sgi.com | https: | burn,americas.sgi.com: 11109 wve

Configuration ¥  Storage ¥ Messages ¥ Statistics ¥ Help =

Civerview

LA

fdmi_fs

Change Pasaward

Configuration

( | Filesystern Configuration
Enter the name of your new stanza. No spaces allowed. ‘-'r‘|fdmi fs2

Parameters
|TYF'E |ﬁ|esystem
[BUFFERED_I0_SIzE |
[DIRECT_I0_s1zE
[MAX_MANAGED_REGIONS
[MESSAGE_LEVEL
[MIGRATION_LEVEL auto

|F'OLICIES space_policy vy_policy

| POSIX_FADVISE_SIZE

[TASK_GROUPS

|USE_UNIFIED_EIUFFER

|
|
|
|
[MIN_DIRECT_sizE |
|
|
|
|
|

| MIN_ARCHIVE_SIZE

| Help | | Cancel | | Continue

oy

tasks

4 |

| v

Figure 6-11 Naming a Copied Object
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Modifying an Object

Creating a New Object

007-5484-016

To get more information about a parameter, right-click on it and select the What is
this? option. See "Getting More Information in DMF Manager" on page 198.

To make your changes appear in the Overview display, select Continue. To
permanently save your changes, see "Saving Your Configuration Changes" on page
218.

To edit the parameters for an existing object, right-click on it and select:

Configure ...
> Modify

Then enter the values you desire for the parameters shown. To get more information
about a parameter, right-click on it and select the What is this? option. See "Getting
More Information in DMF Manager" on page 198.

To rename an object, delete it and create a new object. See:
= "Copying an Object" on page 215

= "Creating a New Object" on page 217

= "Deleting an Object" on page 218

To make your changes in the temporary configuration view, select Continue. To
permanently save your changes, see "Saving Your Configuration Changes" on page
218.

To create a new object, right-click on blank space anywhere in the Overview panel and
select the object. Also see "Setting Up a New DMF Configuration File" on page 212.

You can also right-click on an existing object and create another empty object of the
same type by selecting:

Configure ...
> Add New
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Then name the object and enter the values you desire for the parameters shown. To
get more information about a parameter, right-click on it and select the What is this?
option. See "Getting More Information in DMF Manager" on page 198.

To make your changes appear in the Overview display, select Continue. To
permanently save your changes, see "Saving Your Configuration Changes" on page
218. Also see "Exiting the Temporary Configuration without Saving" on page 219.

Deleting an Object

To delete an object, right-click on it and select:

Configure ...
> Delete

Validating Your Changes

To verify that your changes to the temporary configuration are valid, select the
following:

Overview
> Configure ...
> Validate Configuration

Saving Your Configuration Changes

To make your changes appear in the Overview display for this DMF Manager
session, click Continue after creating or modifying an object. (This does not change
the DMF configuration file.)

To save the temporary configuration so that you can work on it later, select:

Overview
> Configure ...
> Save Temporary Configuration

To permanently save your changes and apply them to the DMF configuration file, do
the following:

1. Verify that your changes are valid. See "Validating Your Changes" on page 218.
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2. Select:

Overview
> Configure ...
> Apply Configuration

Exiting the Temporary Configuration without Saving

To exit the temporary configuration entirely without saving any of your changes,
select:

Overview
> Configure...
> Cancel Configuration

The Configure menu is also available by right-clicking within the Overview display.
If you refresh the screen, the temporary configuration will also be canceled.

Displaying DMF Configuration File Parameters

The following menu bar selection displays the contents of the DMF configuration file:

Configuration
> Parameters

For example, Figure 6-12 shows the configuration parameters for a drive group. For
information about any individual parameter, right-click on it and select the What is
option.
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Figure 6-12 DMF Configuration Parameters in DMF Manager

Starting and Stopping DMF and the Mounting Service

220

To start or stop DMF and the mounting service, do the following:

1. Log in as the adni n user.

2. Right-click on the DMF icon in the Overview panel.

3. Select the desired action.
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Discovering DMF Problems

DMF Manager denotes issues by adding a red or yellow icon next to the component
that is experiencing problems. For example, Figure 6-13 shows that although DMF is
still running, there is a potential problem. To investigate, hover the mouse over the
shield icon to display pop-up help that details the warning.

=
File  Edit Wiew History Bookmarks Tools  Help
J sgi DMF Manager & l F
Configuration =  Storage = Messages w  Statistics v Help v | agn ?
Overview =
\? & ; = i =
\ : m . |
DMF {dom_fs {dom_fs2
:} . j f
196 Alerts cache
. - volumel volume2
msp
a4 DI
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Figure 6-13 DMF Manager Showing Problems in the DMF System
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For more information, right-click the Alerts icon flag and select Show Alerts... or
choose the following from the menu bar:

Messages
> Alerts

Either action will open the Alerts panel, which displays the unacknowledged alerts
(by default, grouped by date and message) with the following sortable fields:

= Time is the date and time at which a particular alert was issued (by default, alerts
are sorted by time from most recent to oldest)

= Alert Message is the notice, warning, or critical error reported during the
operation of DMF

= Priority is an icon as shown in Figure 6-14 that represents the severity of the alert
= Host is the node that issues the alert

= Count is the number of times this particular alert has been issued within one
calendar day

Note: By default, identical alerts are grouped and only the time that the last alert
was issued is displayed. To view all alerts and their corresponding time stamps,
deselect the Group identical alerts within a day box in the Alerts Preferences
panel.

Alerts Key

E3 critical error that requires action (priority 1) & YWarning that might require action (priority 2)
1/ Infarmational message that does nat require action (priority 3) ' Action required by operator (priofity 4)

Close

Figure 6-14 Alerts Key

Figure 6-15 shows an example of unfiltered alerts.
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run_rerove_logs on repute completed successfully: deleted O logs, 0 i renute 1
transaction logs and O alerts. =/ R
run_rerove_logs on dignity2 completed successfully: deleted O logs, ) dignity2 1
0 transaction logs and O alerts. - gnity
run_rerove_logs on dignity1 completed successfully: deleted O logs, i dignity] 1
0 transaction logs and O alerts. =/ gnity
do_xfsdump_disk: Errors in configuration of durnp_tasks on repute & repute 1
run_daily_tsreport: Daily tsreport completed iy repute 1
run_daily_drive_report: No cleaning related tape alerts (code 0014, ) renute 1
0015, 0016} occurred since 2011/12/03 04:20. o P f
run_rerove_logs on repute completed successfully: deleted O logs, 0 i renute 1
transaction logs and O alerts. =/ R
run_rerove_logs on dignity1 completed successfully: deleted O logs, ) dignity] 1
0 transaction logs and O alerts. - gnity
run_rerove_logs on dignity2 completed successfully: deleted O logs, Ty -
0 transaction logs and O alerts. =/ dignity2 L
do_xfsdump_disk: Errors in configuration of durnp_tasks on repute & repute 1
run_daily_tsreport: Daily tsreport completed iy repute 1 -

of 2419 items
Time

Mo filter applied

2011-12-058T11:04:35

2011-12-08711:04:35
2011-12-08711:04:35
2011-12-08711:04:32
2011-12-058711:00:00

2011-12-05T04:25:10

2011-12-05704:20:10

2011-12-04715:25:08

2011-12-04715:25:03

2011-12-04715:25:02

2011-12-04711:00:00

2011-12-04704:25:10

2011-12-04704:20:10

2011-12-03715:25:08

2011-12-03715:25:02

2011-12-03715:25:02

2011-12-03711:00:00

2011-12-03704:25:10

Read asthra,americas . sgi.com
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Figure 6-15 Unfiltered Alerts
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For more information about an alert, select it and choose Help on this alert, such as
shown in Figure 6-16. To customize the display, see "Filtering Alerts" on page 225.

¥) DMF Manager - Mozilla Firefox ;Iglll
File Edit Wew History Bookmarks Tools  Help

‘ﬁ‘| Ny | =] | © | |JDMFManager | + | -
Configuration ¥ Storage ¥ Messages ¥ Statistics ¥ Help ¥ Ehange Pasaward | gg Out f

Crwerview 2 Alerts

Yiewing all alerts

1-25 of 2419 iterns 10 125 | 50 | 100 1234567 M
C Time T  Alert Message Priarity Host Count
Mo filter applied
S011-12-05T11:04:35 DMF has had no usable drives in Opentault drive group 'drives’ for %] asthra 1
mare than 0 seconds
2011-12-05T11:04:35
Alert Help w o

2011-12-05T11:04:35
mDMF has had no usable drives in OpenVault drive group "drives’ for more than 0 seconds

2011-12-05T11:04-32 Posted on Dec 05, 2011 at 11:04:35

2011-12-05T11:00:00 Try one of the following to resolve this problem:

2011-12-05T04:25:10 o |nvestigate mounting service status and try manual restart if necessary from the library view.

o |nvestigate the status of libraries and drives from the library view.
2011-12-05T04:20:10

Acknowledge and Cloze | | Close |

2011-12-04715:25:08

2011-12-04715:25:03

2011-12-04715:25:02

2011-12-04711:00:00

2011-12-04704:25:108

2011-12-04704:20:108

run_rerove_logs on repute completed successfully: deleted O logs, 0

e B o logs and O alerts.

iy repute 1

wemove logs on dignity] completed successfully: deleted O logs, in Mo 5 =l

Read asthra,americas . sgi.com

Figure 6-16 DMF Manager Alerts Panel and Help Information

If you are logged in, you can acknowledge selected alerts or clear all alerts. See
"Running Observer Mode or adni n Mode" on page 195.
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Filtering Alerts

You can also use the following panel to view daily activity reports (those containing
critical log errors show red warning symbols):

Messages
> Reports

Also see "Viewing the DMF Queue" on page 263.

You can customize the Alerts display by applying one or more filters.

For example, to show critical errors and warnings about OpenVault sent on December
5, you could establish three filters:

1. Click in the filter bar, as shown in Figure 6-17.

Click on the filter bar beneath
a column header to create a filter

&%) DMF Manager - Mozilla Firefox

Crverview 20| Alerts X

Yiewing all alerts
1- 26 of 2419 items
r

Time

Mo filter applied
7 5T11:D4:35

2011-12-05T11:04:35

2011-12-08711:04:35
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File Edit Wiew History Bookmarks Tools  Help
‘ﬁ‘| n.'ﬁ| a | ®| | ") DMF Manager | +
: e ]
Configuration ¥  Storage ¥  Messages ¥ Statistics ¥ Help = Change Pasaword | og Qut j

il 57

10 [ 25 | 50 | 100 MaPnd el uabunbunul .

Alert Message Priority 2« | Host Count
Enl\odrl; ?::nh;igcootl]ihle drives in Openvault drive group 'drives’ for %) o 1
Mo volumes available for Opentault status check - please add a tape (%] asthra 1
Mo DMF capability license - 1TE capacity limit. &, asthra 1
sl "'x._.an«w‘n;mw PR R ST M"'x._ P T L ™ q"'\..‘ f ,‘\, AU e SV

Figure 6-17 Define Filters for Alerts

2. Rule 1:
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e For Column, select Time

Note: If you click in the filter bar below a column header, the column name
will be selected automatically in the Filter dialog.

e For Condition, select is
e For Value, select December 5

3. Click the green plus sign to add another rule, as shown in Figure 6-18.

Filter X

Match | all rules

Time Js 12511

Column

Tirme

Condition

5

Yalue

H12/572011] | -]

|E| | Filter | Clear | Cancel |

Figure 6-18 Adding Another Filter Rule

4. Rule 2:
= For Column, select Priority
< For Condition, select is less than
= For Value, select 3

5. Click the green plus sign to add another rule.
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6. Rule 3:
= For Column, select Alert Message
= For Condition select contains
= For Value, enter openvaul t

7. Click Filter to apply the rules. The display would then reduce to that shown in

Figure 6-19.
RI=TE
File Edit Wew History Bookmarks Tools  Help
‘ﬁ‘|n\"i| ﬁ|®| |jDMFManager |+| =
Configuration ¥ Storage ¥ Messages ¥ Statistics ¥ Help = Log In f
Overview 2 Alerts
Yiewing all alerts
1-20f2 items 10 125 | 50 | 100 1
" Time 1> | Alert Message Priority 2« | Host Count
2 of 2419 alerts shown.  Clear filter
S011-12-05T11:04:35 DMF has had no usable drives in Opentault drive group 'drives’ for %] asthra 1
mare than 0 seconds
2011-12-05T11:04:35 Mo volumes available for Opentault status check - please add a tape 3] asthra 1
Read asthra,americas, sgi.com

Figure 6-19 Filtered Alerts

Seeing Relationships Among DMF Components

To see the relationships among DMF components, click on a component icon in the
Overview panel and select its Show Relationships menu item. Figure 6-20 shows the
relationships for the ft p1 FTP MSP.

To remove the relationship lines, click Hide Relationships.
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) DMF Manager - Mozilla Firefox ;Iglll

File Edit Wiew History —Bookmarks | Tools  Help

*| L | = | ®© | __|5gi DMF Manager | - -
Configuration ¥  Storage ¥ Messages ¥ Statistics ¥ Help = Change Pasaword | og Qut I’
Crverview
V' 3. 3, 93 I
h ] l : I
DMF fdmi_fe fdmi_fs2 Geoffrey
p Ji W B
0 Alerts dem fpl C00_vgd
m B - B

=%
5

butn SELVICES wtl_ls _

| b ; -
thud stk9710 dgzl a

o stk vgla
e W W
daemon_tasks dump_tasks Is_tasks services_tasks
dom_policy copan_policy

space_policy

il
1 | v

Figure 6-20 Relationships Among DMF Components
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Managing Volumes

To manage volumes, select the following:

Storage
> Volumes

Figure 6-21 shows an example.

Select to specify the
number of reports per page DMF status
Howver the mouse pointer over the icon to see Click
an explanation of the graphic to log out
S DMF Manager - Mozilla Firefoog ‘j_nl&l
fle Eot few Hgory Bookmarks Dok Heb
# |8 | 3| @ 5 s otrmanager \ .
+ SE! sglcam | https: //burn.americas, sgl.com: 1 109 [ |‘." o] )-J - -
ol Y Y
Configuration *  Siorage = Mescages L\ Siatistics ™ Help = Changs Passesid | pg Out ’
Panel tabs —» “olumes = \
Click to » - = Library Senvers Values are presented in (MO} ¥
navigate W <3710 1- 10 of 18 iigms 10 | 25 | 50 | 100 120 v
@ st i Volue D | Summary Hold Flags  Update Age
ﬂsﬂr_m | Mo fitte!; applied
Wl coon (] ——2 2
i C00_n0 conzé, | [ 2 2
Click to 0o
B vl > cooron |\ | ———2- 2
select B
== AT —
-| = Haold Flag Reports C00P13
P h Description Fercent Value (MB) Hey
oA — Volume Size 100% 227 O
P hiull CO0MOB Diata WWritlen 45% @
P hsite copprp | Actie Data 1% 2411 W
| F hsite2 Reclaimable Space  35% 737 A
/ F hsite3 coocz g T == o
Select to limit F hsited CO0S0G .:' 3 |3
the report to those
with this hold flag coosie W] —2-
Figure 6-21 DMF Manager Volumes Panel
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You can filter the volumes displayed, similar to the information in "Filtering Alerts"
on page 225.

When logged in, you can also perform the following actions for selected volumes:

= Change the Hold Flag (hflag), shown in Figure 6-22, sets the hold flag values on
individual volumes. Click the On column to enable a flag or click the Off column
to disable a flag. For more information about the hold flags, click the Help button
or select the What is menu for the flags displayed in the Volumes panel.
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Select on
or off

Change Hold Flags

[Select [On [Off [hflag
’?FF“EJ herr -- 170 Error
[ [ o e e o
’?FF“Q hoa -- OperatorfAdministrator
"Hegs (o e =T [T [ hro ~ Read-oniy
[ [0 - o
[T [T [ [y hlock -~ Temporarily Locked
[T [T [T [y full - Full (runsafe)
{0 s - S
’?FFH}Q hexterm - Mat in library
’?’FFHH hsitel _name - Site Flag 1
)
)
)

[ FF“Q hsite2_name - Site Flag 2
T [T [ hsite3 - Site Flag 3
T [T [ [y hsited - Site Flag 4

Apply Help Cancel

Figure 6-22 Changing Hold Flags in DMF Manager
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Managing Libraries

To view the status of libraries, choose the following from the menu bar:

232

Merge Data Off Volume marks a volume as a candidate to be merged with
another volume, thereby recovering space that was lost due to holes in the volume
from deleted data (a sparse volume). These operations will be performed when
appropriate. This is the preferred way to move data off of a volume.

Note: Merging is not appropriate for a volume configured as a fast-mount cache.

Empty Damaged Volume forces data to immediately move to another volume.

Note: Use this as a last resort. You should first try Merge Data Off Volume.

Eject Tape removes the selected physical tape cartridges from the tape library but
keeps their tape IDs (volume serial numbers, or VSNs) in the VG. (In some cases,
this command may cause a door to be unlocked, requiring a human operator to
physically extract the cartridge from the library.) This only applies to physical
tapes managed by OpenVault.

Verify Volume Integrity runs a verification to make sure that the data on the
volume is readable.

See "Running Observer Mode or adm n Mode" on page 195.

You can also use the following menu bar selection to add volumes that are managed
by OpenVault:

Volumes
> Add Volumes ...

Storage
> Libraries

If you are logged in to DMF Manager, you can enable or disable the selected libraries.
See "Running Observer Mode or adm n Mode" on page 195.
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Displaying DMF Manager Tasks

A given DMF Manager task may require issuing a set of DMF commands, and these
commands may take some time to execute. The following panel displays the
long-running DMF Manager tasks that have been issued but not yet acknowledged:

Messages
> DMF Manager Tasks

When logged in, you can choose to show the tasks logs or acknowledge,
suspend/resume, or kill each selected DMF command, as appropriate. See "Running
Observer Mode or adni n Mode" on page 195.

Monitoring DMF Performance Statistics

007-5484-016

The Statistics menu provides current and historical views of DMF activity and
resources. This section discusses the following:

= "Using the Statistics Panels" on page 234
= "Metrics Collection" on page 235

= "DMF Activity" on page 235

= "DMF Resources" on page 238

< "DMF I/0" on page 248

Note: To see all of the available statistics via DMF Manager, you must set the
EXPORT_METRI CS configuration parameter to ON. Do not change this parameter
while DMF is running; to change the value, you must stop and restart DMF. See
"base Object" on page 277.
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Using the Statistics Panels

234

The DMF Resources and DMF Activity panels of the Statistics menu are divided
into the following areas:

= Report tree

= Graphs

e Key

To resize an area, drag the divider lines to the left or right.

Expandable folders in the tree (such as Requests) contain reports (such as Requests
Summary) and subfolders (such as Filesystem Requests). Click on the + symbol to
expand a folder or on the — symbol to contract it, or use the Expand All and
Collapse All buttons. Click on a report name to display the associated graphs.

Each graph is scaled according to the maximum value in each graph. To scale all of
the graphs with a common maximum value, check Scale graphs equally at the top of
the tree.

White space within a graph means that nothing happened during that time period, or
data was unavailable. This does not indicate an error condition.

DMF Manager distinguishes between the following:

= Current metrics are either drawn live from the server or are taken from the last few
minutes of the metric archives

= Historic metrics are taken exclusively from the metric archives

DMF Manager is able to display historical information for the following time periods:
= Last hour

= Last day (the previous 24 hours)

= Last month (the previous 30 days)

Note: Some DMF configuration parameters use multipliers that are powers of 1000,
such as KB, MB, and GB. However, the DMF Activity, DMF Resources, and

DMF 1/O panels use multipliers that are powers of 1024, such as KiB, MiB, and GiB.
In particular, this means that 1 MiB/s is 220 = 1048576 bytes per second.
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Metrics Collection

DMF Activity

SGI Performance Co-Pilot™ continuously gathers performance metrics for the
DMF Activity and DMF Resources panels. See "Monitor the Size of the PCP Metrics
Archive" on page 130.

The DMF data movers (the DMF server and any parallel data-mover nodes) collect
the metrics displayed in the DMF 1/O panel. See "Monitor the Size of the PCP
Metrics Archive" on page 130.

This section discusses the following:

= "Overview of DMF Activity Reports" on page 235
= "Key to DMF Activity Reports" on page 236

= "Example of DMF Activity Report" on page 237

Overview of DMF Activity Reports

007-5484-016

The reports in the DMF Activity panel show user-generated DMF activity:
= Requests reports show the number of requests being worked on

= Throughput reports show the rate of data throughput resulting from those requests

Note: Values shown are averaged over the previous few minutes, so they are not
necessarily integers (as would be expected). This process also causes a slight delay in
the display, which means that the values of DMF Activity reports do not necessarily
match the current activity on the system as seen in the DMF log files.

The following types of requests are reflected in these reports:

= Requests from the user to the DMF daemon. These are presented as an aggregate
across the DMF server, and on a per-filesystem basis, using the label of Filesystem.

= Requests from the DMF daemon to the subordinate daemons that manage the
secondary storage (a back-end request).

Sometimes, there is a 1:1 correspondence between a daemon request and a back-end
request (such as when a file is being recalled from secondary storage back to the
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managed filesystem), but this is frequently not the case. For example, migrating a
newly created file to secondary storage will result in one back-end request per copy,
but deleting a migrated file results in a single daemon request but no back-end
request at that time. Volume merges may cause a lot of activity within a VG but none
at the daemon level.

In the Summary reports, the different types of requests are not distinguished from
each other. However, if you zoom in (via one of the subfolders, such as DCM MSP),
the resulting report shows the broad categories as well as by filesystem or by
secondary storage group, as appropriate.

Note: Some DMF configuration parameters use multipliers that are powers of 1000,
such as KB, MB, and GB. However, the DMF Activity and DMF Resources panels
use multipliers that are powers of 1024, such as KiB, MiB, and GiB. In particular, this
means that 1 MiB/s is 220 = 1048576 bytes per second.

Key to DMF Activity Reports

236

Each report under the DMF Activity tab shows an instantaneous pending-requests
graph and history graphs showing the following color-coded amounts of pending
requests:

Note: The exact definitions vary by report. For more a more precise description, click
on an individual label.

= Summary reports:

Key Description

Filesystem requests Number of all daemon requests that are pending
VG & MSP requests Number of VG and MSP requests that are pending
Last hour average Marker that shows the average number of pending

requests during the last hour

Last day average Marker that shows the average number of pending
requests during the last 24 hours
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= Aggregate and individual reports:

Key

Administrative

Migrations

Recalls & copies

Merges

Other user activity

Example of DMF Activity Report

007-5484-016

Description

Number of daemon requests that are pending or
throughput for such requests

Number of migration-related requests that are
pending or throughput for such requests

Number of requests to recall/copy data or
throughput for such requests

Number of merge requests that are pending or
throughput for such requests (for VGs only)

Number of other requests related to user actions
(such as daemon remove requests or DCM cancel
requests) or throughput for such requests

Figure 6-23 is an example of a filesystem throughput report. It shows that the
primary activity for the / dnf usr filesystem are migrations, with a smaller number of

recalls and copies.
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) DMF Manager - Mozilla Firefox ;Iglil

File Edit Vew History Bookmarks Tools Help

ﬁ‘| IL\u| d | ®| ,'|5giDMFManager m )

Log In f

Configuration ¥ Storage ¥ Megsages ¥ Statistics ¥ Help &
DMF Activity ¢
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= & Filesystem el | 160 regs [ Other user activity
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| fdmfusr | Last 266 reqs
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Figure 6-23 DMF Activity
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522 regs

DMF Resources

The DMF Resources panel shows how DMF is using its filesystems and hardware, as
described in the following sections:

= "Programs that Update the DMF Resources Reports" on page 239
= "Filesystem Folder" on page 239

= ‘"Libraries Report" on page 242

< "Drive Group Folder" on page 242

= "Volume Group Folder" on page 244
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< "DCM MSP Folder" on page 246

Programs that Update the DMF Resources Reports

Filesystem Folder
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The reports in the DMF Resources panel are updated at the interval specified in the
DMF Resources Preferences menu item by those DMF programs that scan the
filesystem inodes:

dmaudi t
dndadm
dndskf ree
dnfsfree
dmhdel et e
dnscanfs
dnsel ect

Each report under Filesystem shows an instantaneous occupancy graph and history
graphs showing the following color-coded amounts of space in the managed
filesystem:

Key Description
Free Free space
Not migrated Space used by files that are not migrated, such as

regular files, files that will never be migrated, and files
in the process of migration

Dual- & partial-state Space used by dual-state files (files where the data
resides both on online disk and on secondary storage)
and partial-state files (files where the data resides both
on online disk and on secondary storage)

For more information about file states, see "File States" on page 14.

The reports also display the following values:

Offline The amount of space used in secondary storage for files
in the managed filesystem

Oversubscribed The amount of space that is oversubscribed, which is a
ratio of offline space to the total amount of space for a
given DMF filesystem (including space that is free,

239



6: DMF Manager

240

space that is occupied by regular files, space that is
occupied by files that are migrated, including dual-state
files), calculated as follows:

offline_space / (free_space + migrated_space + not_migrated_space)

Note: This is a measure of data that could be on disk
but is not at this moment in time, rather than a measure
of the total amount of secondary storage being used.
The fact that a migrated file may have more than one
copy on the secondary storage is not considered.

Typically, the oversubscription ratio is the range of 10:1
to 1000:1, although is can vary considerably from site to
site.

The data presented in the graph is gathered periodically by DMF. The time at which
this information was gathered is displayed at the top of the page. The default
configuration is to update this information once daily (at 12:10 am).

Figure 6-24 is an example of a filesystem resource graph. It shows that the majority of
filesystem space for the / dnf usr filesystem is used by dual-state or partial-state files.
(White space within the graph means that data was unavailable during that time
period.)
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") DMF Manager - Mozilla Firefox ;Iglil
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Figure 6-24 Filesystem Resource Graph
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Libraries Report

Drive Group Folder

242

Note: The Libraries report is available only if you are using OpenVault. This folder is
unavailable if you are using TMF.

The Libraries report displays the number of slots that are used by DMF, used by
other applications, and empty, according to information obtained from OpenVault.

The reports in the Drive Group folder provide information for each drive according
to the fields you select in the right-hand column:

= Base, which provide basic information on drive activity
= Current, which provide instantaneous values of drive activity and throughput
= Total, which provide aggregate values of drive activity and throughput

= Averages, which provide averaged values of drive activity and throughput

Note: This information is available only for DMF’s volumes. Any other use, such as
filesystem backups or direct use by users, is not shown.

To display a field in the table, click on its check box in the right-hand column. To
display all fields for a given category, click on the check box for the category name,
such as Base. For more information about a field, right-click on its column header in
the table and select What is.

To sort according to a given column, select the up or down arrow at the upper-right
corner of the column header. If you sort by multiple columns, their order is displayed
in the column header. To remove sorting for a column, click on the X icon.

Figure 6-25 shows that drive | t 01 is in the process of mounting.
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Figure 6-25 Drive Group Resource Information
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Volume Group Folder

244

Each report under Volume Group shows the slot usage for this VG (for all libraries),
the allocation group (AG) report (if applicable), and the volume states in an
instantaneous occupancy graph and history graphs showing the following
color-coded amounts of space in the managed filesystem:

The key is as follows:

Key
Empty
Partial
Merging
Locked

Waiting to be freed

Read-only

Unavailable

Metrics
Number of empty volumes assigned to DMF

Number of partially-filled volumes assigned to DMF
Number of volumes being merged

Number of volumes waiting for the hl ock hold flag to
clear

Number of volumes waiting for the hf r ee hold flag to
clear

Number of volumes available for reads only (excluding
volumes with the hf ul | hold flag set)

Number of volumes indefinitely unavailable (that is,
those with the hoa operator/administrator hold flag set)

For more information about hold flags, see "dmvol admField Keywords" on page 557.

Figure 6-26 is an example of an instantaneous VG resource graph. (White space
within the graph means that data was unavailable during that time period.)
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Figure 6-26 Volume Group Resource Graph
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DCM MSP Folder

The reports in the DCM MSP folder show the DCM MSP occupancy. The key is as

follows:

Key Description

Free Amount of space that is free in the DCM MSP
STORE_DIRECTORY filesystem

Dual-resident Amount of space used in the DCM MSP
STORE_DIRECTORY by dual-resident files

Not dual-resident Amount of space used in the DCM MSP

STORE_DIRECTORY by files that are not dual-resident,
such as incompletely moved files and files that have
been completely moved to the DCM MSP
STORE_DIRECTORY but are not in a lower VG

Note: The DCM MSP reports have similar issues to filesystem reports with regard to
the frequency of updates, as described in "Filesystem Folder" on page 239.

Figure 6-27 is an example of a DCM MSP resource graph. It shows the majority of the
cache disk space is not dual-resident.
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DMF I/0

248

The DMF 1/O panel lets you can create custom charts. One chart can represent
multiple data items. You can group similar charts under a folder to view them on a
single page. To save a chart, select the following:

DMF 1/O
> Save current configuration of charts

To return to the previous configuration of charts, select the following:

DMF 1/O
> Return to previous configuration of charts

Any DMF user can display, save and overwrite the chart configuration.

Note: To see I/0 statistics via DMF Manager from all data movers, ensure that the
PERFTRACE_METRI CS configuration parameter is set to ON ( the default is OFF). See
"base Object" on page 277.

The DMF 1/O panel lets you create custom charts that show how DMF is using data
movers and various kinds of specific media:

e \olumes

Drives

Filesystems (includes archive filesystems, managed filesystems, and DMF

administrative directories configured by the CACHE_DI R, TMP_DI R, and MOVE_FS
parameters)

Servers (potential DMF servers)

Movers (parallel data-mover nodes)
To create a chart, do the following:

1. Click Custom Charts in the left-hand side of the DMF 1/O panel. This opens the
Add Customized Chart dialog.

2. Specify the time frame of the chart by selecting one of the following:

= Select time range:
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— Enter the starting and ending dates (in month/date/year format, such as
2/ 27/ 2013) or use the pull-down calendar

— Enter the time using 24-hour format, (such as 15: 59 for 3:59 PM) or use
the pull-down list

Select last: specify the number and unit of measure (minutes, hours, or days).
For example, to specify the last three hours, enter 3 and select hours.

3. Specify how often the chart should be refreshed (in seconds). This value cannot
be less than 60.

4. Name the folder name that will hold the chart and the individual chart.
Permitted names consist of alphanumeric characters, hyphens, underscores (no
whitespace is allowed).

5. Specify the data to be included in the chart:

Note: The more information you add to a single chart, the longer it will take to
draw the entire chart. To reduce clutter and increase readability and
responsiveness, specify no more than five data items.

You can specify the following:
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Target: specify the type of data to be collected. You can select from the
pull-down list or enter a specific name from the list.

Hosts: specify the data-mover nodes and DMF server nodes from which to
collect data. You can select from the pull-down list or enter a specific name
from the list.

Read/Write/Aggregate: For any particular target, select what type of 1/0 that
you want to track, which can be all of the following:

— Read rate
—  Write rate
— Aggregate rate (sum of both read and write 1/0)

To add line to the graph, click Add data item. To remove lines from the
graph, click their check boxes and select Remove selected data items.
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Note: The averaging algorithm attempts to represent most idle time periods. The idle

times are excluded from the averages as much as possible.

Figure 6-28 shows an example that creates a chart named chart 1 that will display
write data collected for the last 60 minutes for filesystem / dnf usr 1 on the host

named vaj r a.

Add Customized Chart

Select time range:

From date:
To date:
Select last:
&0 minutes
Refresh every: &00 seconds
Faolder name for placing custom chart: mychart
Chart name for customn chart: chart1
Target Host Read
filesystem:/dmfu | servervajra in
st ] i
0K Help

Aggregate
O

Cancel

Time: 00:00
Time: 23:59

Add data item

Remove selected data items

Figure 6-28 DMF 1/0 Custom Chart Creation

By default, the chart appears under its group name in the left-hand side of the DMF

1/O panel, as shown in Figure 6-29.
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Figure 6-29 DMF 1I/0

To further manipulate the chart, click the Modify, Refresh, and Remove buttons
above the chart display.

When you exit this DMF Manager session, the chart configurations you created will
be removed. To save your new chart configurations, click Save current configuration
of charts in the DMF 1/O panel menu. To go back to the previous set of chart
configurations, click Revert to previous configuration of charts in the panel menu
(only one set is allowed).

To automatically remove old performance records, configure the PERF_RETENTI ON
parameter and use the run_r enpove_per f. sh task. See "t askgr oup Object
Parameters" on page 312.

Note: An averaging algorithm attempts to represent most idle time periods. The idle
times are excluded from the averages as much as possible.
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Displaying Node Status

If you are running the Parallel Data-Mover Option, you can display the status of a
node from the DMF and (when available) CXFS point of view by hovering the mouse
pointer over the node’s icon, as shown in Figure 6-30.

) DMF Managet - Mozilla Firefox

File Edit ‘Wiew History Bookmarks Tools  Help

=10x]

% _Mehfor e

J 5gi DMF Manager I e

Configuration ¥ Storage ¥ Messages ¥ Statistics ¥ Help ¥

Cverview
N e
DMF fdmi_fs fmi_fs7
p "N
542 Alerts dom
(r.-
% (v
bun Status: il ls

CMF Server; Active
CHFS Server: Stable

L]

fipl

Change Pasaword

Log Cut I':-\;

gl

|»

thud sthA710 dal

AEL S T e

W W

daemon_tasks durmp_tasks ls_tasks setvices_tasks

HF B B

space_policy copan_policy de_policy |
Details Dialog

Figure 6-30 Node State
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The states are as follows:
e DMF states:

Active
| nacti ve
Di sabl ed

e CXFS states such as:

St abl e

Est abl i shi ng nmenber ship
| nactive

Di sabl ed

Right-click the icon and select Details... to display more information, including CXFS
mount information for the DMF administrative directories and managed filesystems.
Items in green font indicate that all is well; items in red font indicate a problem. Click
Help for more information about the fields. Figure 6-31 shows an example.

Note: In a DMF HA environment, only the active DMF server is displayed.
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Show Details

DMF Node Information

Node Name Status
burn {Server) Active
thud (Mover) Active

CXFS Node Information
MNode Name

burn {Server)
thud (Client)

CXFS Mount Information

Filesystem Mount Paint
dem fdermn
demmsp fdemmsp
dmfcache fdmffcache
dmfhomedir fdmiffhorme
dmfmaovefs fdmifrmove
dmfspooldir fdmifspool
dmftrmp fdmifitmp
dmi_fs fdmi_fs
dmi_fs2 fdrmi_fs2
journals fdmifjournals

Enabled
Yes
Yes

Active Since
2012-Feb-02 06:25:00
2012-Feb-02 06:25:19

Status
Stable
Stable

Server
burn
burn
burn
burn
burn
burn
burn
burn
burn
burn

| Help |

Cell ID
0
1

Status

Mounted [2 of 2 nodes]
Mounted [2 of 2 nodes]
Mounted [2 of 2 nodes]
Mounted [2 of 2 nodes]
Mounted [2 of 2 nodes]
Mounted [2 of 2 nodes]
Mounted [2 of 2 nodes]
Mounted [2 of 2 nodes]
Mounted [2 of 2 nodes]
Mounted [2 of 2 nodes]

Dropouts
a
a

Age

Figure 6-31 Node Details

007-5484-016



DMF™ 6 Administrator Guide

Restoring Filesystems in DMF Manager

To restore XFS and CXFS filesystems, select the following:

Backups

> Recovery

This panel displays the available dumps (with panes for dumps produced via the
integrated backup method and dumps produced via any backup method) and the
status of restore processes. You must log in to complete the following administrative
actions:

= "Restore a Filesystem Component (Integrated Backups)" on page 255

= "Restore a Filesystem Component (Nonintegrated Backups)" on page 260

= "Stop a Restoration Process" on page 261

= "View Restoration Logs" on page 262

Restore a Filesystem Component (Integrated Backups)
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To restore a filesystem or any subcomponent from the filesystem recovery pane, do
the following:

1. Click Available Dumps (Integrated Method) and select the desired dump.

Note: When using integrated backups, the dumps will also be available from the
Available Dumps (All Methods) pane, but it has fewer available actions.

2. Right-click and choose the desired action:

Show the dump log

Restore the filesystem at any level of granularity
Restore the DMF databases

Restore the xf sdunp inventory

Restore configuration files

Figure 6-32 shows an example.
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Figure 6-32 Restoring a File from Available Dumps (Integrated Method)

For example, the Restore filesystem action displays the name of the source

filesystems that were included in the chosen dump, the time of the dump, the
dump level, the dump method, and the status of DMF management. You can
choose or supply the following:

Source filesystem

Specifies the filesystem from which to obtain data
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Source directory or file relative to the filesystem

Specifies a subdirectory or the path to a file that you want to
restore from the selected dump. If you want to restore the entire
filesystem, leave this field empty.

Note: If the file or subdirectory is not available in this dump, an
error will occur and be logged in the restore log.

Destination filesystem

Specifies the filesystem into which the restored component will be
placed. By default, the name of the source filesystems is used as
the destination filesystem.

Destination directory relative to the destination filesystem

Specifies the location where the component will be restored
within the destination filesystem. If the path provided is not
found, it is dynamically created. By default, the target will be
relative to the top level of the destination filesystem.

Overwrite options

Pane behavior

You can optionally choose to overwrite existing files or overwrite
only if the source files being restored are newer than the existing
files at the destination. By default, no existing files will be
overwritten.

You can choose to have the pane stay open until the process
completes or close the pane immediately after launching the
process.

The following sections show examples:

= "Example: Restoring to the Original Location" on page 258

= "Example: Restoring to a New Location" on page 260
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Example: Restoring to the Original Location

For example, suppose you want to restore the Day4 directory to its original location
within the / dnf usr 1 filesystem. You would do the following:

1. Select the appropriate dump.
2. Enter Day4 in the source field.
3. Click Restore

Figure 6-33 shows an example.
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Figure 6-33 Restoring a Filesystem Component using DMF Manager (Integrated Backups)
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Example: Restoring to a New Location

For example, suppose you want to restore the Day4 directory to a new location,
beneath a new directory named / dnf usr 1/ newdi r that does not yet exist:

# pwd

/dnfusrl

#1s

Day1 Day2 Day3 Day4 Day5

You would do the following:
1. Select the appropriate dump.
Enter Day4 in the source field.

Enter newdi r in the destination directory.

A v

Click Restore.

You would then see the following:

# pwd

/dnfusrl

#1s

Day1 Day?2 Day3 Day4 Day5 newdi r
# |s newdir

Day4

Restore a Filesystem Component (Nonintegrated Backups)

260

When using nonintegrated tape or disk backups, you can restore the filesystem at any
level of granularity but you cannot perform other actions. Click Available Dumps
(All Methods). The filesystem component restoration procedure is similar to the
above.

For example, the Restore filesystem action displays the name of the source
filesystems that were included in the chosen dump, the time of the dump, the dump
level, the dump method, and the status of DMF management. For a dump to tape,
you must also supply the drive group.
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Figure 6-34 Restoring a Filesystem Component using DMF Manager (Nonintegrated Backups)

Stop a Restoration Process

To stop currently running processes, do the following in the Status of restore
processes panel:
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1. Select the check box for each the processes that you want to stop.
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2. Right-click and choose Kill.

View Restoration Logs
To view a log for a completed process, do the following:
1. Select the check box for process.

2. Right-click and choose Show log.

Disaster Recovery in DMF Manager for Basic DMF

If you are using basic DMF in a non-HA environment, the following menu selection
lets you perform disaster recovery tasks when you are logged in to DMF Manager

Backups
> Recovery
> Disaster Recovery ...

See "Disaster Recovery for Basic DMF without HA" on page 651.
Also see:

= "Disaster Recovery for Parallel DMF" on page 655

= "Disaster Recovery for DMF with HA" on page 657
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Viewing the DMF Queue

The QView tab displays information about the internal DMF processing queues,
equivalent to the dngvi ew(8) command. You must log in DMF Manager to use
QView.

The QView page lets you directly cancel and reprioritize requests; the dntancel (8)
and dnr epri (8) commands provide the same functionality for the command line.

For details, see Chapter 17, "DMF Queue Viewing" on page 605.

LTFS in DMF Manager
This section discusses the following for the SGI Linear Tape File System (LTFS):
= "Showing LTFS Information in DMF Manager" on page 263
= "Showing LTFS Progress in DMF Manager" on page 264
= "Configuring LTFS using DMF Manager" on page 265
= "Mounting an Unassigned Tape for LTFS Use in DMF Manager" on page 267
= "Unmounting an LTFS Tape in DMF Manager" on page 269

For more information and additional functions, see Chapter 18, "SGI LTFS" on page
631 and the sgi - | t f s(8) man page.

Showing LTFS Information in DMF Manager

You can display information about LTFS with the following selection:

Storage
> Volumes
> Show LTFS Information

You can also view this information by clicking on LTFS Assigned Tapes or
Unassigned Tapes in the navigation tree. Figure 6-35 shows an example of the
information page.
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LTFS Information

LTFS_OV_KEYFILE
BORROW_FROM_DG

LTFS Drives
Drive Name Library Name Status VSN
LTO6 1 Ito6_lib unloaded
LTFS Tapes
VSN Type Library Name Mounted Drive Name Mnt Point
DMFE04 Ultrium5-1500 Ito6_lib no
Unassigned Tapes
Cartnidge PCL Type Library Name
DMFB05 Undetermined lto6_lib
DMF6B06 Undetermined lto6_lib
DMFBOT Undetermined lto6_lib
LTFS Configuration
Parameter Value
OV_SERVER valor
LTFS_CART_GROUP ltfs_carts
LTFS_DRIVE_GROUP ltfs_dg
LTFS_MAX_DRIVES 2
LTFS_MQUNT_ROOT Jdmffltfs

Jdmffhome/ltfs_keys
None

Figure 6-35 LTFS Information

Showing LTFS Progress in DMF Manager

When LTFS commands are launched from DMF Manager, they are launched as
asynchronous processes. You can display their progress in the DMF Manager Tasks:

Messages
> DMF Manager Tasks

Figure 6-36 shows an example.
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) DMF Manager - P

Mozilla Firefox

=10l x|

File Edit View History Bookmarks Tools Help
/ 5g1 DMF Manager L
(. & ricas.sgi.com: 11109 {;'||E’-'Ec-c-gie P‘ * B ¥ A=
{8

Configuration ¥ Storage ¥ Messages ¥  Statistics ¥ Recovery ¥ Help ™ Change Password | og Out ﬁ
Volumes | DMF Manager Tasks

1-4 of 4 items 10 1 25 | 50 | 100 1

L1 Time Started Time Completed Command Status

| No filter applied

fusr/bin/sgi-itfs unmount DMF604

Running...Wait for return of

101 2014-04-16T12:25:26 T cartridge
100 2014-04-16T12:13:37 2014-04-16T12:14:29  Jusr/bin/sgi-itfs import, mount DMF604 Completed successfully
99 2014-04-16T11:27:23 2014-04-16T11:28:18 fusr/bin/sgi-itfs unmount DMFE04 Completed successfully
98 2014-04-16T11:25: 11 2014-04-16T11:26:07 fusr/bin/sgi-itfs import, mount DMFE04 Completed successfully

Figure 6-36 LTFS Messages

All progress and errors will be detailed in the log associated with the running
command. To access the log, select a message, click, and select Show logs. For more
information, see "Displaying DMF Manager Tasks" on page 233.

Configuring LTFS using DMF Manager
To configure LTFS, log in and use the following menu selection:
Storage

> Volumes
> Configure LTFS ...

Then enter the values you desire for the parameters shown. To get more information
about a parameter, right-click on it and select the What is this? option.
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Note: Mounting requires that LTFS has access to a drive in a valid OpenVault drive
group. Valid drive groups can be reserved exclusively for LTFS use (specified by the
LTFS DRI VE_GROUP parameter) or can belong to another application, such as DMF
(specified the BORROW FROM DG parameter), that will permit the drives to be

borrowed temporarily. See "sgi -1t fs. conf Parameters" on page 634.

Figure 6-37 shows an example of configuring three DMF drive groups from which
LTFS may borrow drives; LTFS may borrow a maximum of 1 drive from dg1 or dgl
(the default for a specified drive) and a maximum of 2 drives from dg3, with a total

maximum number of 3 LTFS drives from any source.

Configure LTFS

LTFS Configuration Parameters
Config file path:: /etc/sgi-ltfs.conf

|ov_server [valor
|LTFs_cART GROUP [1tfs_carts
|LTFs_DRIVE_GROUP [1tfs_dg
|LTFS_MAX_DRIVES 3
|LTFS_MOUNT_RoOT [ ramfs

|LTFS_OV_KEYFILE

| dmftomerifs_keys

[BORROW_FROM_DG

| dgt.dg2

[BORROW_FROM_DG

[dg32

[ Add another BORROW_FROM_DG | | |

Figure 6-37 Configuring LTFS in DMF Manager
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007-5484-016

Note: Mounting requires that LTFS has access to a drive in a valid OpenVault drive
group. Valid drive groups can be reserved exclusively for LTFS use (specified by the
LTFS DRI VE_GROUP parameter) or can belong to another application, such as DMF
(specified the BORROW FROM DG parameter), that will permit the drives to be
borrowed temporarily. See "Configuring LTFS using DMF Manager" on page 265 and
"sgi -1 tfs.conf Parameters" on page 634.

To mount an unassigned tape for LTFS use, log in and do the following:

1.

View the unassigned tapes by using the following menu selection:

Storage
> Volumes

Click on the unassigned tape name in the left-hand tree.

Select the drive. By default, a valid drive will be selected for you if LTFS has been
configured correctly, as noted above.

Select the cartridge type.

Specify the mount point. By default, the mount point is the same as the volume
serial number (VSN).

Select the notification method. By default, no notification will be sent.

You can optionally choose to format the tape:

Warning: Formatting the tape destroys any data on the tape.

= If the tape has already been formatted for LTFS, you can simply mount it
(which by default is selected)

= If the tape has never been formatted, you must select Format to mount the
tape and format it for LTFS

< If the tape has already been formatted for LTFS but you want to delete all of its
data and reuse the tape, select Force to mount the tape and format it for LTFS

= If you want to simply assign the tape to LTFS but not mount it or format it at
this time, select Import Only
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8. Click Apply. The tape will be imported and mounted or formatted, as specified
above. The view will switch to the information page. To verify the completion,
see "Showing LTFS Progress in DMF Manager" on page 264.

For example, Figure 6-38 shows an example of mounting an Ultrium5-1500 tape in
any available drive and having email notification sent to the assigned address.

£) DMF Manager - Mozilla Firefox o ([ ]
File Edit View History Bookmarks Tools Help
| 5gi OMF Manager v
(. & https: cas.5gi.com: 1110 [ m- Google dD| * E " ‘ﬁ‘ | E
Configuration ¥  Storage ¥ Messages ¥  Statistics ¥ Recovery ¥ Help ¥ Change Password | og Qut é\a
Cverview | Volumes
= Library S
= I ik i Unassigned Tape - LTFS Import Form
= L5500 VSN Drive Cartridge Type Mount Mount Point Format Force Import Only
i vo_to2 DMFB06 | Any Ultrium5-1500 ¥  [DMmFeDs - r -
= maid_ls
Notification Method:
@vocn ™ Notify via alert
- Fh" Hold Flag Reports ¥ Email: [admin@company.com
™Mo notification
¥ hoa
¥ hlock [ ooy | [ Help |
Fhful
P hextern
= @ LTFS Assigned Tapes
| DMF604
& DMF605
- i Unassigned Tapes
|2 DMFE06
&3 DMF6BOT
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Figure 6-38 Mounting an LTFS Tape
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Unmounting an LTFS Tape in DMF Manager
To unmount an LTFS tape, log in and do the following:

1. View the assigned LTFS tapes by using the following menu selection:

Storage
> Volumes

2. Click on the mounted tape name in the left-hand tree.

3. (Optional) To eject the tape, select the Eject check box. After ejection, the tape can
be physically removed from the library.

4. Click Apply and Unmount. To verify the completion, see "Showing LTFS
Progress in DMF Manager" on page 264.

Figure 6-39 shows an example.
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") DMF Manager - Mozilla Firefox

Hile: ©Edit: View: History - Bookmarks = Tools

e %
J sgi DMF Manager 3

k+

Help

L (- | 8 https:/fvalor,americas sgi.com: 11109

c|

- Google

Slukd & & =

Confi

Volumes

Change Password

(= Library Servers
- EW Ls500
i@ va_lto2
- EB maid_Is
@ va_ctl
- " Hold Flag Reports
¥ hoa
¥ hlock
¥ hfull
¥ hextern
ﬁ LTFS Assigned Tapes
{2 DVF604
|2 DMF605
P DMF606
ﬂ Unassigned Tapes
3 DVF60T

Mounted LTFS VSN Information:
VSN Drive
DMFB06 LTO6_1

Mount Point
/dmf/ltfs/DMFG06

Notification Method:
I™ Motify via alert

¥ Email: [admin@company.com

™Mo notification

Apply and Unmount Help

Eject
Ird
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DMF Configuration File

This chapter discusses the following:

"Configuration File Overview" on page 272

"base Object" on page 277

"dmdaenon Object" on page 289

"node Object" on page 294

"servi ces Object" on page 299

"t askgr oup Object" on page 304

"dunpgr oup Object" on page 342

"devi ce Object" on page 347

"fil esyst emObject" on page 350

"pol i cy Object" on page 364

"f ast nount cache Object" on page 390

"Objects Related to an LS" on page 392

“I'i braryserver Object" on page 392

"dri vegr oup Object" on page 395

"vol umegr oup Object” on page 410

"m gr at egr oup Object" on page 426

"r esour ceschedul er Object" on page 432
"r esour cewat cher Object" on page 433

"al | ocat i ongr oup Object" on page 434
"Examples of Configuring an LS" on page 436
"LS Tasks" on page 441

"LS Database Records" on page 444
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= "msp Objects" on page 446

= "Summary of the Configuration-File Parameters" on page 472

Configuration File Overview
This section discusses the following:
= " Object Definitions" on page 272
= "Stanza Format" on page 274
= "Units of Measure" on page 275

= "Device Block-Size Defaults and Bandwidth" on page 276

Object Definitions

The DMF configuration file (/ et ¢/ dnf / dnf . conf ) defines a set of configuration
objects required by DMF. Each object is defined by a sequence of parameters and
definitions; this sequence is called a stanza. There is one stanza for each object.

The objects defined are as follows:

= The base object defines pathname and file-size parameters necessary for DMF
operation. See "base Object" on page 277.

= The dndaenon object defines parameters necessary for dnf daenon(8) operation.
See "dndaenon Object" on page 289.

= The node objects defines a host functioning as a data mover when using the
Parallel Data-Mover Option (Parallel DMF). There is a node object for every system
in the DMF configuration, excluding DMF clients. See "node Object" on page 294.

= The servi ces object defines parameters for drmode_ser vi ce and other DMF
services. For Parallel DMF configurations, multiple ser vi ces objects may be
defined. For basic DMF configurations, only one ser vi ces object may be
defined. (The servi ces parameters all have defaults, so a ser vi ces object is
only required to change those defaults.) See "ser vi ces Object” on page 299.

= The t askgr oup objects define parameters necessary for automatic completion of
specific maintenance tasks. See "t askgr oup Object" on page 304.
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The dunpgr oup object defines dump parameters that apply to a specific subset of
filesystems.

The devi ce objects define parameters necessary for automatic use of tape devices.
Normally, the backup scripts would refer to a DMF drive group (DG) to define
parameters necessary for accessing tape drives, but if they are to use drives that
are not in use by DMF, you can use a devi ce object to define these parameters.
See "devi ce Object" on page 347.

The fi | esyst emobject defines parameters related to DMF’s use of that
filesystem. See "fi | esyst emObject" on page 350.

The pol i cy objects specify parameters to determine media-specific process (MSP)
or volume group (VG) selection, automated space-management policies, and/or
file weight calculations in automated space management. See "pol i cy Object" on
page 364.

The f ast mount cache object defines the migrate groups (MGs) and independent
VGs (that is, those VGs that are not in an MG) that are members of the fast-mount
cache. See "f ast mount cache Object" on page 390.

The following objects are related to a library server (LS):

— Thelibraryserver object defines parameters relating to a library for an LS.
See "l i braryserver Object Parameters" on page 393.

— The dri vegroup object defines parameters relating to a pool of devices in a
specific LS. See "dri vegr oup Object Parameters" on page 397.

— The vol umegr oup object defines parameters relating to a pool of volumes
mountable on the drives of a specific DG that are capable of holding, at most,
one copy of user files. See "vol unegr oup Object" on page 410.

— The m gr at egr oup object defines parameters that combine a set of MSPs and
VGs into an MG so that they can be used as a single destination for a migrate
request. See "ni gr at egr oup Object” on page 426.

— Theresourceschedul er object defines parameters relating to the scheduling
of devices in a DG when requests from VGs exceed the number of devices
available. See "r esour ceschedul er Object Parameters" on page 432.

— The resour cewat cher object defines parameters relating to the production of
files informing the administrator about the status of the LS and its components.
See "r esour cewat cher Object Parameters” on page 434.
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— The al | ocat i ongr oup object only applies if an ALLOCATI ON_GROUP
parameter is specified in the vol ummegr oup object. You should specify the
al | ocati ongr oup stanza if you want to change the default value of its
VOL_MSG_TI ME parameter. See "al | ocat i ongr oup Object" on page 434.

= The nmsp object defines parameters necessary for an MSP’s operation. See:
— "msp Object for a Cloud MSP" on page 448
— "msp Object for an FTP MSP" on page 455
— "msp Object for a DCM MSP" on page 459
— "msp Object for a Disk MSP" on page 466

See also "Use Sample DMF Configuration Files" on page 101.

Stanza Format
A stanza has the following general format:

def i ne object_name

TYPE object_type
parameter value
enddef

where:

= object_name varies by stanza. Most names are chosen by the system administrator
and may contain up to 8 uppercase or lowercase alphanumeric characters or
underscores; they cannot begin with an underscore or contain any white space.
Some require a specific name (such as base) and some may have longer names.
All object names must be unique. See the individual object subsections in this
chapter for details.

= object_type identifies the type. Each type has a unique type identifier, detailed in
the following subsections.

= parameter is an argument to the object. Each object has a list of potential
parameters, defined later in this chapter.

= values is the value of the parameter. Where a value may be a list, separate the list
items by white space or tabs unless otherwise noted. If the default value of a
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Units of Measure
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given parameter is appropriate for your site, you do not need to specify the
parameter in the DMF configuration file.

The configuration file is case-sensitive with the exception of the following parameter
values, which can appear in uppercase, lowercase, or mixed case:

ON TRUE
OFF FALSE
YES 1

NO 0

For simplicity, this chapter only refers to the values ON and OFF.

Lines within the configuration file can be indented for readability and the fields can
be separated by spaces and/or tabs. Blank lines and all text between a hash character
(#) and the end of that line are ignored. Except for comments, any line ending in a
back-slash (\ ) continues onto the next line.

For a summary of the parameters discussed in this chapter, see Table 7-4 on page 472.
For the most current set of parameters, see the dnf . conf (5) man page.

You can add site-specific parameters to any existing stanza or you can create a new
stanza. You should choose parameter and stanza names that will not cause conflict
with future SGI DMF parameters and stanzas. See "Start Site-Specific Configuration
Parameters and Stanzas with “LOCAL_"" on page 125.

Note: Before placing a new configuration into production, it is important to verify it
by running dntheck. The dntheck command will point out parameters and stanzas
that it does not recognize.

Several parameters allow you to specify the unit of measure, which can be any of the
following (all of which are powers of 1000, not 1024):

k or K for thousand (1013)
mor Mfor million (1076)

g or Gfor billion (10"9)

t or T for trillion (10"12)

p or P for quadrillion (10°15)
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Device Block-Size Defaults and Bandwidth
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DMF uses the following values as the default BLOCK Sl ZE value and as the
bandwidth consumed in relation to the HBA_ BANDW DTH and NODE_BANDW DTH

values.

Def aul t
Bl ock Size

AWPEX DI S/ DST
COPAN MAI D
DLT2000

DLT4000

DLT7000

DLT8000

HP ULTRI UM 2

HP ULTRI UM 3

HP ULTRI UM 4

HP ULTRI UM 5

HP ULTRI UM 6

| BM 03590B1A

| BM 03590E1A

| BM 03590H1A

| BM 03592E05

| BM 03592E06

| BM 03592E07

| BM ULTRI UM TD1
| BM ULT3580- TD1
| BM ULTRI UM TD2
| BM ULT3580- TD2
| BM ULTRI UM TD3
| BM ULT3580- TD3
| BM ULTRI UM TD4
| BM ULT3580- TD4
| BM ULTRI UM TD5
| BM ULTRI UM HH5
| BM ULT3580- TD5
| BM ULT3580- HH5
| BM ULTRI UM TD6
| BM ULTRI UM HH6

1199840
1048576
131072
131072
131072
131072
262144
524288
524288
524288
524288
16384
32768
16384
131072
262144
524288
131072
131072
262144
262144
262144
262144
524288
524288
524288
524288
524288
524288
524288
524288

160000000
160000000
1250000
1500000
5000000
6000000
15000000
80000000
120000000
140000000
160000000
90000000
13500000
13500000
100000000
160000000
250000000
15000000
15000000
30000000
30000000
80000000
80000000
120000000
120000000
140000000
140000000
140000000
140000000
160000000
160000000
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base Object Name
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| BM ULT3580- TD6
| BM ULT3580- HH6
JBFS

QUANTUM Super DLT1
QUANTUM SDLT320
QUANTUM SDLT600
SEAGATE ULTRI UM
SONY SDX- 700C
SONY SDZ- 100
SONY SDZ- 130
SONY SDZ- 200
SONY SDZ- 230
STK 9840

STK T9840B

STK T9840C

STK T9840D

STK T9940A

STK T9940B

STK T10000A
STK T10000B
STK T10000C
STK T10000D

O her devices

This section discusses the following:

524288
524288
1048576
131072
131072
131072
262144
131072
131072
262144
524288
524288
126976
126976
262144
262144
262144
262144
524288
524288
524288
524288
65536

"base Object Name" on page 277

160000000
160000000
160000000
11000000
16000000
36000000
16000000
12000000
30000000
30000000
45000000
45000000
10000000
19000000
30000000
30000000
10000000
30000000
120000000
120000000
240000000
300000000
160000000

"base Object Summary" on page 278
"base Object Parameters" on page 278

"base Object Examples" on page 286

The name of the base object must be base.
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base Object Summary

base Object Paramete

Following is a summary of the potential parameters for the base object:

base

rs

TYPE
ADMDI R_| N_ROOTFS
ADM N_EMAI L

DB_SERVER BI N
DB_SERVER HOST
DB_SERVER_PORT

DI RECT | O_MAXI MUM _SI ZE
EXPORT_METRI CS
HBA_BANDW DTH
HOVE DI R
JOURNAL_DI R
JOURNAL_SI ZE

LI CENSE_FI LE

METRI CS_RETENTI ON
NODE_BANDW DTH
OV_KEY_FI LE
OV_SERVER
PERFTRACE_METRI CS
SERVER NANME
SPOOL_DI R

TVP_DIR

VALI D_ROOT_HOSTS

The base object’s parameters define pathnames and file sizes necessary for DMF
operation. It is expected that you will modify the pathnames, although those
provided will work without modification. All pathnames must be unique.

Warning: Never change pathnames or server names in base object parameters while
DMF is running; making changes of this type can result in data corruption or data
loss.
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Parameter
TYPE

ADMDI R_| N_ROOTFS

ADM N_EMAI L

Description

Specifies base (required name for this type of object).
There is no default.

Specifies which DMF administrative directories and
store directories can reside in the root (/) filesystem. By
default, the DMF daemon does not permit a DMF
administrative directory or disk MSP store directory to
reside in the root filesystem, which avoids the situation
where a misconfigured or incorrectly mounted
filesystem could fill the root filesystem. You can
override this default action by using the

ADMDI R_| N_ROOTFS parameter to specify a list of
directories. The DMF daemon will abort if the directory
specified by any of the following parameters resides in
the root filesystem but does not appear in the

ADMDI R_| N_ROOTFS list:

e CACHE DIR

- HOME DIR

e JOURNAL_DIR

e SPOOL_DIR

e Disk MSP STORE_DI RECTORY

e TMP_DIR

Do not change this parameter while DMF is running.

Specifies the e-mail address to receive output from
administrative tasks (see "Automated Maintenance
Tasks" on page 175). The mail can include errors,
warnings, and output from any configured tasks. You
can specify a list of addresses. When using Parallel
DMF, data movers (the DMF server node and the
parallel data-mover nodes) may send email to the
ADM N_EMAI L addresses. Therefore, choose addresses
that can receive email from any data mover in the
configuration.
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DB_SERVER BI N

DB_SERVER_HOST

DB_SERVER_PORT

Specifies the directory where the binaries related to the
Postgres database server are installed. The default is
[ usr/ bin.

Specifies the hostname where the Postgres database
server should be configured to run. The default is
| ocal host .

Specifies the port on which the Postgres database server
should be configured to run. The default is 5432.

DI RECT_| O_MAXI MUM_SI ZE Specifies the maximum size of 1/0 requests when using

EXPORT_METRI CS

HBA_BANDW DTH

O_DiI RECT 1I/0 to read from any managed filesystem or
when migrating files down the hierarchy from the
STORE_DIRECTORY of the disk cache manager (DCM)
MSP. DI RECT_I O_MAXI MUM_SI ZE is ignored for a
particular filesystem or DCM MSP store when

DI RECT_| O_SI ZE is specified in the configuration
stanza for that filesystem or DCM MSP. The legal range
of values is 262144-18446744073709551615. The
default is 1048576. By default, the unit of measure is
bytes; see "Units of Measure" on page 275.

Enables DMF’s use of the common arena for use by
dmst at , dmar enadunp, and other commands. You can
set this parameter to ON or OFF. The default is OFF. If
set to OFF, some statistics in DMF Manager cannot be
displayed. Do not change this parameter while DMF is
running.

(OpenVault only) Specifies the default 1/0 bandwidth
capacity of an HBA port that is connected to drives on
the node. The value is in bytes per second. All of the
HBA ports connected to drives on a node are assumed
to have the same bandwidth capacity. If

HBA BANDW DTH is not specified anywhere, the default
is 1024000000000000; for more information, see
"Device Block-Size Defaults and Bandwidth" on page
276. For a complete description, see "node Object" on
page 294. An HBA BANDW DTH value specified in a
node object overrides the default value specified in the
base object. Also see BANDW DTH_MULTI PLI ER in
"dri vegr oup Object Parameters" on page 397.

007-5484-016



DMF™ 6 Administrator Guide

007-5484-016

HOVE_DI R

JOURNAL_DI R

Specifies the base pathname for directories in which
files related to the daemon database and LS database
reside. This directory must not be in a managed
filesystem. By default, this value must not reside in the
root filesystem (see the description of

ADMDI R_|I N_ROOTFS above). The best practice is for
HOME_DIR to be the mount point of a filesystem that
is used only by DMF. In this way, it is much less likely
that the filesystem will become full and cause DMF to
abort. If you choose to use HOME_DIR for storing HA
files or scripts that must be visible on a failover
platform, you must use naming conventions that will
not likely conflict with present or future DMF files and
you must ensure that the files do not cause the
filesystem to become full. Performance characteristics of
the HOME_DIR filesystem will impact DMF database
transaction performance and may become a limiting
factor in achievable DMF database transaction rates.
When using Parallel DMF, HOME_DIR must either be a
CXFS filesystem or be in a CXFS filesystem.

For guidelines about the size of HOME_DIR, see
"Configure Filesystems and Directories Appropriately
for DMF" on page 94.

Note: HOME_DIR must be on a separate physical
device from JOURNAL_DIR.

Do not change this parameter while DMF is running.

Specifies the base pathname for directories in which the
journal files for the daemon database and LS database
will be written. This directory must not be in a
managed filesystem. By default, this value must not
reside in the root filesystem (see the description of
ADMDI R_| N_ROOTFS above). The best practice is for
JOURNAL_DIR to be the mount point of a filesystem
that is used only by DMF. In this way, it is much less
likely that the filesystem will become full and cause
DMF to abort. The appropriate size of this filesystem is
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JOURNAL_SI ZE

LI CENSE_FI LE

METRI CS_RETENTI ON

a function of the expected daily DMF transaction
activity and the number of days that journals are kept.

Note: JOURNAL_DIR must be on a separate physical
device from HOME_DIR.

Do not change this parameter while DMF is running.

Specifies the maximum size (in bytes) of the database
journal file before DMF closes it and starts a new file.
The default is 64000000 (or 64n). By default, the unit
of measure is bytes; see "Units of Measure" on page 275.

Specifies the full pathname of the file containing the
licenses used by DMF. The default is
/etc/lk/keys. dat. Do not change this parameter
while DMF is running.

Specifies the retention time for the DMF tape drive
cumulative metrics. The cumulative metrics are reset to
zero after this interval has passed since the creation of
the arena object. This parameter is evaluated when a
new drive object is created in the arena, typically
during daemon startup. Valid values are integer
followed by one of:

h[our s]
days]
weeks]

For example, to specify five days, you could use either
of the following:

METRI CS_RETENTI ON 5d
METRI CS_RETENTI ON 5days

By default, the cumulative metrics will be retained until
the DMF daemon restarts.
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NCDE_BANDW DTH

OV_KEY_FI LE

OV_SERVER

Note: METRI CS_RETENTI ON is used internally by DMF
for its cumulative/averaged metrics and does not
change the duration for which PCP metric archives are
maintained.

(OpenVault only) Specifies the default 1/0 bandwidth
capacity of the node. If NODE_BANDW DTH is not
specified anywhere, the default is 1024000000000000;
for more information, see "Device Block-Size Defaults
and Bandwidth" on page 276. For a complete
description, see "node Object" on page 294. A
NCDE_BANDW DTH value specified in a node object
overrides the default value specified in the base object.
Also see BANDW DTH_MULTI PLI ER in "dri vegr oup
Object Parameters" on page 397.

(OpenVault only) Specifies the file containing the
OpenVault security keys used by DMF. It is usually
located in HOME_DIR and called ov_keys. There is no
default. When using Parallel DMF, this file must be
visible to the DMF server and all parallel data-mover
nodes, therefore it must be in a CXFS filesystem. Use
drmov_keyfi | e to create or update this file. The file
should be updated if the OpenVault server name
changes. Do not change this parameter while DMF is
running.

(OpenVault only) Specifies the name associated with the
Internet Protocol (IP) address on which the OpenVault
server is listening. This should only be set if the
OpenVault server is not on the same system as the
DMF server. Do not change this parameter while DMF
is running.

Note: More configuration steps are necessary to
configure DMF to use OpenVault; see "OpenVault
Configuration Tasks" on page 491.
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PERFTRACE_METRI CS

SERVER_NAME

SPOOL_DI R

284

Enables collection of performance tracking information
from DMF. Performance over time of individual
components (filesystems, cartridges, tape drives, and so
on) can then be graphically viewed using DMF
Manager. You can set this parameter to ON or OFF. The
default is OFF. If set to OFF, detailed 170 information
will not be recorded by DMF and the 1/O panel in DMF
Manager cannot display certain information. See "DMF
/0" on page 248.

Note: After you change this parameter, you must
restart DMF.

Specifies the hostname of the system on which the DMF
server is running. In an HA configuration,

SERVER NANME must be the HA virtual hosthame rather
than the output of the host nane command. This
parameter is only required for HA configurations or
configurations using Parallel DMF.

Note: If you change this parameter, you must copy the
DMF configuration file manually to each parallel
data-mover node and then restart the DMF services.

Do not change this parameter while DMF is running.

Specifies the base pathname for directories in which
DMF log files are kept. This directory must not be in a
managed filesystem. By default, this value must not
reside in the root filesystem (see the description of
ADMDI R_| N_ROOTFS above). The best practice is for
SPOOL_DI R to be the mount point of a filesystem that
is used only by DMF. In this way, it is much less likely
that the filesystem will become full and cause DMF to
abort. The appropriate size of this filesystem is a
function of the expected daily DMF transaction activity,
the MESSACGE_LEVEL parameter setting, and the
number of days that logs are kept. When using Parallel
DMF, SPOOL_DIR must either be a CXFS filesystem or
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TVP_DIR

VALI D_ROOT_HOSTS

be in a CXFS filesystem. Do not change this parameter
while DMF is running.

Specifies the base pathname for directories in which
DMF puts temporary files for its own internal use. It is
also used by DMF commands and scripts and is the
directory used by default by the LS for caching files if
the CACHE_DI R parameter is not defined. This
directory must not be in a managed filesystem. By
default, this value must not reside in the root filesystem
(see the description of ADMDI R_I N_ROOTFS in "base
Object Parameters" on page 278). The best practice is
for TMP_DIR to be the mount point of a filesystem that
is used only by DMF. TMP_DIR filesystem performance
will impact the performance of many of the internal
DMF administrative tasks, particularly tasks that
involve the need to sort DMF databases. When using
Parallel DMF, TMP_DIR must either be a CXFS
filesystem or be in a CXFS filesystem.

Many DMF operations that do analysis on the DMF
database contents use TMP_DIR as their work directory.
Because most of these involve large buffered 1/0, SGI
recommends that you configure TMP_DIR on a fast
disk, with bandwidth at the RAID level. Do not change
this parameter while DMF is running.

Specifies hostnames whose r oot users may perform
certain tasks and who may also use the dnprojid
command or equivalent | i bdnf usr. so functions.

Tasks include the following:

= Specify nondefault priority on DMF commands
(such as dnget )

= Specify the MSPs, VGs, and MGs to which files
should be migrated when using the dnput or
dmar chi ve command, or equivalent
['i bdnf usr. so functions.

= Override the order of the MSPs, VGs, and MGs from
which to try to recall files on the dmar chi ve,
dntopy, dnget , dnmmove, and dnunput commands,
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or equivalent | i bdnf usr. so functions, overriding
the default order as defined in the DMF
configuration file.

The r oot user on the DMF server may always perform
these actions, and therefore the DMF server name does
not need to be included in VALI D_ROOT_HOSTS. By
default, only the r oot user on the DMF server may
perform these actions.

Note: Customizable policies may cause this behavior to
be overridden.

Changes to VALI D_ROOT_HOSTS will take effect
immediately for new requests and after no more than
10 minutes for long-running processes.

When an MSP, LS, daemon, or configuration file object (such as the t askgr oup object
named dunp_t asks in Example 7-10, page 333) obtains a path such as HOME_DIR
from the configuration file, the actual path used is HOME_DIR plus the
MSP/LS/daemon object name appended as a subdirectory. For example, if HOVE_DI R
was set to / dnf / home in the configuration file, and the t askgr oup object named
dunp_t asks used a value of HOVE_DI R/ t apes for the DUMP_TAPES parameter, then
the actual path for DUMP_TAPES would resolve to / dnf / hone/ dunp_t asks/ t apes.

Note: Do not use automated space management to manage the HOME_DIR,
SPOOL_DIR, or JOURNAL_DIR directories, because DMF daemon processes will
deadlock if files that they are actively using within these directories are migrated. The
dncheck command reports an error if any of the HOME_DIR, SPOOL_DIR, or
JOURNAL_DIR directories are also configured as managed filesystems. You should
configure a t askgr oup object for daemon tasks to manage old log files and journal
files in these directories. See "t askgr oup Object" on page 304 for more information.

base Object Examples
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This section discusses the following examples:
= "base Object for Basic DMF" on page 287
= "base Object for Parallel DMF" on page 287
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base Object for Basic DMF

= "base Object for Parallel DMF in an HA Cluster" on page 288

Example 7-1 base Object for Basic DMF

define base
TYPE
ADM N_ENAI L
HOVE DI R
TMP_D R
SPOOL_DI R
JOURNAL_DI R
JOURNAL_SI ZE
OV_KEY_FI LE
enddef

In the above example:

base

root @Inf server

/ dnf / hore
/dnf/tnmp

/ dnf / spool
/dnf/journal s
10m

/ dnf / horre/ ov_keys

< A new journal file will be created after the present file reaches 10 million bytes

= The OV_KEY_FI LE parameter is necessary if OpenVault is used as the mounting

service

= The OpenVault server is on the same system as the DMF server, so OV_SERVER is

not specified

base Object for Parallel DMF
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Example 7-2 base Object for Parallel DMF

define base
TYPE
SERVER _NAME
ADM N_ENAI L
HOVE DI R
TMP_D R
SPOOL_DI R
JOURNAL_DI R
JOURNAL_SI ZE
OV_KEY_FI LE
enddef

base

serverl

r oot @Inf server

[ dnf / hone
/[dnf/tmp

/ dnf / spool
/dnf/journal s
10m

/ dnf / horre/ ov_keys
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In the above example:

The SERVER_NAME parameter is required when using Parallel DMF. The hostname
of the node that is running DMF is ser ver 1. OpenVault is running on the same
system, so OV_SERVER is not specified.

[ dnf / t np must either be a CXFS filesystem or be in a CXFS filesystem when
using Parallel DMF.

The / dnf / spool directory must either be a CXFS filesystem or be in a CXFS
filesystem when using Parallel DMF.

A new journal file will be created after the present file reaches 10 million bytes.

OpenVault must be configured as the mounting service for drives that are used by
parallel data-mover nodes. The / dnf / home/ ov_keys file must be visible to the
DMF server node and all parallel data-mover nodes, therefore it must be in a
CXFS filesystem.

base Object for Parallel DMF in an HA Cluster
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Example 7-3 base Object for Parallel DMF in an HA Cluster

define base

TYPE base

SERVER_ NAME virtual -server
ADM N_EMAI L root @Inf server
HOVE DI R [ dnf / hone

TMP_DI R /dnf/tnmp

SPOOL_DI R / dnf / spool
JOURNAL_DI R /dnf/journal s
JOURNAL_SI ZE 10m

OV_KEY_FI LE / dnf / horre/ ov_keys

enddef

In the above example:

The SERVER_NAME parameter is required when using Parallel DMF. Because this
configuration is using HA, it must be set to the HA virtual hostname (in this case
virtual - server).

Note: The | NTERFACE parameter in the node objects for the DMF servers must
correspond to SERVER_NANME.
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e /dnf/tnp must either be a CXFS filesystem or be in a CXFS filesystem when
using Parallel DMF.

e The/dnf/spool directory must either be a CXFS filesystem or be in a CXFS
filesystem when using Parallel DMF.

= OpenVault must be configured as the mounting service for drives that are used by
parallel data-mover nodes. The / dnf / home/ ov_keys file must be visible to the
DMF server and all parallel data-mover nodes, therefore it must be in a CXFS
filesystem.

= The OpenVault server is on the same system as the DMF server, so OV_SERVER is
not specified.

dndaenon Object
This section discusses the following:
= "dndaenon Object Name" on page 289
- "dndaenon Object Summary" on page 289
< "dndaenon Object Parameters” on page 290

= "dndaenon Object Example" on page 293

dndaenon Object Name

The name of the dnmdaenon object is chosen by the administrator and may contain
uppercase or lowercase alphanumeric characters or underscores. It cannot begin with
an underscore or contain any white space.

dnmdaenon Object Summary

Following is a summary of the potential parameters for the dndaenon object:

dndaenon
TYPE
EXPORT _QUEUE
LS NAMES or MSP_NAMES
VESSAGE LEVEL
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M GRATI ON_LEVEL
MOVE_FS

PARTI AL_STATE_FI LES
RECALL_NOTI FI CATI ON_RATE
TASK_GROUPS

dndaenon Object Parameters

The dndaenon object defines the configuration parameters that are necessary for
operation of the DMF daemon. It is expected that you will modify the values for the
pathnames and MSP names.

Parameter Description

TYPE Specifies dndaenon (required name for this type of
object). There is no default.

Note: This cannot be specified as dnf daenon. It must
be dndaenon.

EXPORT_QUEUE Instructs the daemon to export details of its internal
request queue to SPOOL_DIR/ daenmon_export s every
two minutes, for use by dirst at and other utilities. On
a busy system, the responsiveness of the daemon may
be improved by disabling this feature. You can set this
parameter to ON or OFF. The default is OFF.

LS NAMES or Names the LSs and MSPs used by the DMF daemon.

MSP_NAMES You must specify either LS _NAMES or MSP_NAMES, but
not both parameters (however, the value of either
parameter can be a mixture of both LSs and MSPs).
There is no default.

The order of the names is significant. Where there are
multiple copies of the data of migrated files, recalls will
normally be directed to the first-named LS/MSP that is
applicable. If more than one VG within an LS/MSP
contains copies, the order of the names in the

i braryserver object’s DRI VE_GROUPS parameter
and the dri vegr oup object’s VOLUVE_GROUPS
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MESSAGE_LEVEL

M GRATI ON_LEVEL

MOVE_FS

parameter are also significant. DMF supports up to
1024 MSPs, VGs and/or MGs.

Note: See "Ensure that the Cache Copy is Recalled
First" on page 116.

Do not change these parameters while DMF is running.

Specifies the highest message level that will be written
to the daemon log. It must be an integer in the range
0-6; the higher the number, the more messages written
to the log file. The default is 2. For more information
on message levels, see Chapter 10, "Message Log Files"
on page 507.

Sets the highest level of migration service allowed on
all DMF filesystems. From highest level of migration to
least:

« aut o (automated space management)
e user (requests from dnmput or dmmi gr at e only)
= none (no migration)

You can also configure a lower level of migration for a
specific filesystem by using the M GRATI ON_LEVEL
parameter in the fi | esyst emstanza, which also
permits a setting of ar chi ve that is used for DMF
direct-archiving of unmanaged filesystems via the
dmar chi ve command. See "fi | esyst emObject
Parameters" on page 351.

The default is aut o.

See "pol i cy Object" on page 364 for information about
configuring automated space management.

Specifies one or more scratch filesystems that may be
used when moving files between MSPs/VGs. The first
filesystem named for this parameter is used as the
default if the - f option is not specified on the dmrove
command. This filesystem must reside in the root
filesystem. Each filesystem specified must be the root of
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a DMAPI-mounted filesystem (mounted with

dm , nt pt =/ MOVE_FS). You must specify a value for
MOVE_FS if you intend to use the dmove command;
there is no default. When using Parallel DMF, MOVE_FS
if specified must be a CXFS filesystem.

The size of MOVE_FS is a function of expected dmove
activity. MOVE_FS must be mounted when a dmove
command is run. The best practice when using
MOVE_FS is for it to be dedicated to the dnmrove
function. (The drmove command calculates the
available space in MOVE_FS when selecting move
candidates; if other processes are allocating space in
MOVE_FS, those calculations can become inaccurate,
causing errors.)

If the scratch filesystem is managed by DMF, SGI
highly recommends that you use the - s option when
executing the dnmove or dnenpt yt ape commands to
prevent the filesystem free-space minimum from being
reached as a result of the command’s execution. For
more information, see the drmmove(8) and

drmenpt yt ape(8) man pages.

PARTI AL_STATE _FI LES Enables or disables the DMF daemon’s ability to
produce partial-state files. The possible values are:

= ON, which means that the daemon will correctly
process put and get requests that would result in a
partial-state file. The default is ON.

« OFF, which means that all put and get requests
that require a change to the online status of the file
will result in a file that is completely online or
offline. That is, any put request that makes any part
of the file offline will result in the entire file being
made offline. Any get request that would result in
any part of the file being brought back online will
result in the entire file being brought back online.

RECALL_NOTI FI CATI ON_RATpecifies the approximate rate (in seconds) at which
regions of a file being recalled are put online. This
allows for access to part of a file before the entire file is
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TASK_GROUPS

dndaenon Object Example
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Example 7-4 dndaenon object

define daenon
TYPE
MOVE_FS
LS NAMES
TASK _GROUPS
enddef

In the above example:

recalled. The default is 30 seconds. Specify a value of 0
if you want the user process to be blocked until the
entire recall is complete. The optimum setting of this
parameter is dependent on many factors and must be
determined by trial and error. The actual rate at which
regions being recalled are put online may vary from the
value of RECALL_NOTI FI CATI ON_RATE.

Names the t askgr oup objects that contain tasks the
daemon should run. By default, no tasks are run. For
more information, see "t askgr oup Object" on page
304. SGI recommends that you use the task groups
specified in the sample configuration files, changing the
parameters as necessary for your site.

drdaenon

/[ dmmove _dir

libl ftp2

daenon_t asks dunp_t asks

= The name of the dndaenon object is daenon.

e The dmove command will use the / dmrmove_di r filesystem as a scratch

filesystem.

e The names of the LSs are | i b1 and ft p2.

= The daemon will run the tasks specified by the daenon_t asks and dunp_t asks
objects (see Example 7-13, page 336 and Example 7-10, page 333). In the example,
daenon_t asks defines the tasks such as scanning and managing log files and
journal files. The dunp_t asks object defines tasks that back up managed

filesystems.

e The M GRATI ON_LEVEL level is not explicitly set, so the default of aut o is used.
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node Object

node Object Name

= "node Object Name" on page 294
= "node Object Summary" on page 294
= "node Object Parameters" on page 294

< "node Object Examples" on page 297

The name of the node object must be the same as the output of the host nane
command.

node Object Summary

Following is a summary of the potential parameters for the node object:

node
TYPE
HBA BANDW DTH
| NTERFACE
VERGE_| NTERFACE
NOCDE_BANDW DTH
SERVI CES

node Object Parameters

294

Note: The node object is only for Parallel DMF configurations. Basic DMF
configurations do not use the node object.

The name of the node object must match the name returned by host name on the
system. In a Parallel DMF configuration, there must be a node object for the DMF
server and every parallel data-mover node. In a Parallel DMF configuration in an HA
cluster, the node objects for the DMF servers will have identical parameter values.
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Parameter
TYPE

HBA_BANDW DTH

| NTERFACE

MERGE_| NTERFACE

NCDE_BANDW DTH

Description

Specifies node (required name for this type of object).
There is no default.

(OpenVault only) Specifies the 1/0 bandwidth capacity
of an HBA port that is connected to drives on the node.
The value is in bytes per second. All of the HBA ports
connected to drives on a node are assumed to have the
same bandwidth capacity. The LS uses this value when
determining which drives to use. The maximum is
1024000000000000. The minimum is O, which means
that the HBA will not be used.

HBA BANDW DTH can also be specified in the base
object, in which case the value there is used as the
default (values specified in a node object override the
default for that node); see "base Object Parameters" on
page 278. If HBA_BANDW DTH is not specified in the
base object, the default is 1024000000000000. For
more information, see "Device Block-Size Defaults and
Bandwidth" on page 276. Also see

BANDW DTH_MULTI PLI ER in "dri vegr oup Object
Parameters" on page 397.

Specifies the IP address or associated name of this node
to be used for communication between DMF
components. By default, the system hostname will be
used. If this node is a potential DMF server in an HA
configuration, this parameter must match the virtual
hostname used for SERVER_NAME in the base object.
See "Use a Private Network Interface in a Parallel
Environment" on page 121.

Specifies the IP address or associated name on this
node to be used when merging sparse volumes via
sockets. The default is to use the same interface used
for other DMF communication (see | NTERFACE above).
See "Use a Private Network Interface in a Parallel
Environment" on page 121.

(OpenVault only) Specifies the 1/0 bandwidth capacity
of this node, in bytes per second. The LS uses this
value to calculate how many drives it can
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296

SERVI CES

simultaneously use on a node. The maximum is
1024000000000000. The minimum is 0, which means
that the node will not be used.

NCDE_BANDW DTH can also be specified in the base
object, in which case the value there is used as the
default (values specified in a node object override the
default for that node); see "base Object" on page 277. If
NCDE_BANDW DTH is not specified in the base object,
the default is 1024000000000000. For more
information, see "Device Block-Size Defaults and
Bandwidth" on page 276. Also see

BANDW DTH_MULTI PLI ER in "dri vegr oup Obiject
Parameters" on page 397.

Specifies the name of the ser vi ces object used to
configure DMF services on this node. Multiple nodes
may refer to the same ser vi ces object. For
node-specific configuration, each node can refer to a
different ser vi ces object. If no SERVI CES parameter
is defined, the default values for the ser vi ces object
parameters are used.
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node Object Examples
This section discusses the following examples:
= "node Objects for Parallel DMF" on page 297
= "node Objects for Parallel DMF in an HA Cluster" on page 298

node Objects for Parallel DMF

Example 7-5 node Objects for Parallel DMF

define serverl

TYPE node

| NTERFACE server 1- dnf net

SERVI CES serverl services
enddef
define pdml

TYPE node

| NTERFACE pdni- dnf net

SERVI CES pdnil_servi ces
enddef

In the above example:

= There are two data movers: the DMF server ser ver 1 and the parallel data-mover
node pdnti.

= The DMF services on the server 1 node use the parameters defined in the
serverl_services object. The DMF services on the pdml node use the
parameters defined in the pdmil_ser vi ces object.

= Because | NTERFACE is defined, the nodes will communicate on the IP addresses
associated with the hostnames ser ver 1- dnf net and pdni- dnf net . (If
| NTERFACE was not defined, they would communicate using ser ver 1 and pdiml.)
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node Objects for Parallel DMF in an HA Cluster

298

Example 7-6 node Objects for Parallel DMF in an HA Cluster

define serverl
TYPE
| NTERFACE
SERVI CES
enddef

defi ne server?2

TYPE
| NTERFACE
SERVI CES
enddef
define pdml
TYPE
SERVI CES
enddef

In the above example:

node
virtual -server
dnf server _services

node
virtual -server
dnf server _services

node
pdnil_servi ces

= The following nodes are data movers:

— Either the potential DMF server server 1 or the potential DMF server
server 2 (for example, server 1 could be the active DMF server and
server 2 could be the passive DMF server)

— The parallel data-mover node pdml

Note: At any given time, only one of the potential DMF server nodes (either
server 1l or server 2) may provide data mover functionality.

= The virtual hostname in the HA cluster is vi rt ual - server. The | NTERFACE
parameter is required in an HA cluster for the potential DMF servers and it must
match the value for SERVER NAME in the base object (see "base Object" on page

277).

= The potential DMF server nodes provide the tasks that are described by the
dnf server _servi ces object. The parallel data-mover node provides the DMF
services described by the pdml_ser vi ces object.
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= Because server 1 and server 2 are both potential servers in this HA
configuration, they should specify identical parameters and parameter values.

= The nodes will communicate using the IP addresses associated with the
vi rtual - server and pdml hostnames.

servi ces Object
This section discusses the following:
= "servi ces Object Name" on page 299
= "servi ces Object Summary" on page 299
= "servi ces Object Parameters" on page 300

= "servi ces Object Examples" on page 301

servi ces Object Name

The name of the ser vi ces object is chosen by the administrator and may contain
uppercase or lowercase alphanumeric characters or underscores. It cannot begin with
an underscore or contain any white space.

servi ces Object Summary
Following is a summary of the potential parameters for the ser vi ces object:

services
TYPE
VESSAGE LEVEL
NODE_ANNOUNCE_RATE
NCDE_TI MEQUT
SERVI CES_PORT
TASK _GROUPS
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servi ces Object Parameters

The ser vi ces object defines parameters for drmode_ser vi ce and other DMF
services. When using Parallel DMF, multiple ser vi ces objects may be defined. For
basic DMF configurations, exactly one ser vi ces object may be defined. (The
servi ces parameters all have defaults, so you only need to define a servi ces
object if you want to change those defaults.)

Parameter Description

TYPE Specifies ser vi ces (required name for this type of
object). If you include this object, you must specify this
parameter.

MESSAGE LEVEL Specifies the highest message level that will be written

to the service logs. It must be an integer in the range
0-6; the higher the number, the more messages written
to the log file. The default is 2. For more information
on message levels, see Chapter 10, "Message Log Files"
on page 507.

NCDE_ANNOUNCE_RATE Specifies the rate (in seconds) at which the DMF server
or parallel data-mover node will contact the
dmmode_ser vi ce on the DMF server to announce its
presence. This also determines the rate at which
configuration changes are propagated to any parallel
data-mover nodes. This value should be less than the
value of NODE_TI MEQUT. The default is 20 seconds.

NCDE_TI MEQUT Specifies the number of seconds after which the data
mover functionality on the DMF server or on a parallel
data-mover node will be considered inactive if it has
not contacted the dnrmode_ser vi ce on the DMF
server. This value should be larger than the value of
NODE_ANNOUNCE _RATE. The default is 180 seconds.

SERVI CES_PORT Specifies the port number on which DMF starts a
locator service, which DMF uses to locate other DMF
services. It must be an integer in the range 1-65535.
The default is 11108.
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Note: If you change this parameter, you must copy the
DMF configuration file manually to each parallel
data-mover node and then restart the DMF services.

Do not change this parameter while DMF is running.

TASK_GROUPS Names the t askgr oup objects that contain scripts to be
run on the DMF server and every parallel data-mover
node. (This is unlike the TASK GROUPS parameters of
other objects, which contain scripts to be run on just the
DMF server.) If you specify this parameter, you must
specify the scripts to be run. For more information, see
"t askgr oup Object” on page 304. By default, no tasks
are run. SGI recommends that you use the task groups
specified in the sample configuration files, changing the
parameters as necessary for your site.

servi ces Object Examples
This section discusses the following examples:
= "servi ces object for Parallel DMF" on page 301

= "servi ces Object for Parallel DMF in an HA Cluster" on page 303

servi ces object for Parallel DMF
Example 7-7 servi ces object for Parallel DMF

define serverl services

TYPE services
VESSAGE LEVEL 2
TASK GROUPS node_t asks

enddef

defi ne pdml_services

TYPE servi ces
VESSAGE LEVEL 4

SERVI CES_PORT 1111

TASK _GROUPS node_t asks
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enddef
In the above example:
= Two services are defined:

— serverl _services (which applies to ser ver 1, as shown in Example 7-5,
page 297)

— pdml_servi ces (which applies to pdni, as also shown in Example 7-5)
= The server 1 services will log fewer messages than the pdmil services.

= The pdni services use locator port 1111. The ser ver 1 services will use the
default port.

= Both services use the tasks described by the node_t asks object.
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servi ces Object for Parallel DMF in an HA Cluster

Example 7-8 servi ces Object for Parallel DMF in an HA Cluster

define dnfserver_services

TYPE servi ces
MESSACGE_LEVEL 2
TASK GROUPS servernode_t asks

enddef

defi ne pdml_services

TYPE servi ces
MESSACGE_LEVEL 4

SERVI CES_PORT 1111

TASK _GROUPS nover node_t asks

enddef

In the above example:
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Two services are defined:

— dnfserver_servi ces, which applies to server 1 and server 2 (as shown
in Example 7-6, page 298)

— pdml_servi ces, which applies to pdml (as shown in Example 7-6)

The dnf server _servi ces services will log fewer messages than the pdni
services.

The pdml services use locator port 1111. The dnf server _servi ces services
will use the default port.

The active DMF server (either server 1 or ser ver 2) will run the tasks defined by
the server node_t asks object.

The parallel data-mover node pdml will run the tasks defined by the
nover node_t asks object.
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t askgr oup Object

This section discusses the following:

"Overview of the Tasks" on page 304

= "Backup Tasks" on page 309

= "taskgroup Object Name" on page 310

< "taskgroup Object Summary" on page 310
= "taskgroup Object Parameters" on page 312
= "taskgroup Object Examples" on page 332

See also "Precedence of Objects for Integrated Backups" on page 154.

Overview of the Tasks

You can configure t askgr oup objects to manage how periodic maintenance tasks are
performed. The object that performs the tasks refers to the t askgr oup name in its
stanza. You can configure when each task should run. For some of the tasks, you
must provide more information. Table 7-1 summarizes the tasks.
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Table 7-1 Automated Maintenance Task Summary

Referencing
Object Type Task

9T0—¥8¥S—L00

Purpose Associated Parameters

dndaenon run_audit.sh

run_copy_dat abases. sh

run_daily_drive_report.sh

run_daily _report.shl

run_daily tsreport.sh

run_dnmi grat e. sh

S0€

run_daily_report. sh task.

Audit databases

Back up DMF databases DATABASE_COPI ES

Create a report about DRI VETAB
physical tape drives that
have indicated they need

cleaning

Create a report including
information on managed
filesystems (if

run_fil esystem scan. sh
has been run recently) and
DCM MSPs, and all LSs

DRI VETAB
TSREPORT_OPTI ONS

Create a report containing
the output of the

t sreport command,
which reports physical
tape drive alerts, errors,
and statistics

DVM GRATE_M NI MUM_AGE
DM CRATE_TRI CKLE

DVM GRATE_UNACK

DvMM CRATE_VERBGOSE
DVM GRATE_VAI T

Run drmmi gr at e on all
filesystems defined with
automated
space-management or user
space-management
enabled

1 Ther un_conpact _tape_report.shandrun_tape_report. sh tasks have been superseded by the

3pIND J0JLASIUILIPY 9 W JNG



90€

9T0—¥8¥S—L00

Referencing
Object Type

Task

Purpose

Associated Parameters

2

run_fil esystem scan. sh

run_full _dunp. sh

run_hard_del et es. sh

run_partial _dunp.sh

run_renove_al erts. sh

run_renove_journal s. sh
run_remove_l ogs. sh

run_remove_perf.sh

For restores, see the dnxf sr est or (8) man page.

Run dnscanf s on
filesystems to collect file
information for subsequent
use by other scripts and
programs

(disk, tape, and integrated
backups only) Full backup
of filesystems 2

Hard-delete files that are
no longer on backup media

(disk, tape, and integrated
backups) Perform an
incremental backup of
filesystems

Remove old alert records

Remove old journal files
Remove old log files

Remove old performance
records

SCAN_FI LESYSTEMS
SCAN_FOR DMBTAT
SCAN_OUTPUT
SCAN_PARALLEL
SCAN_PARANS

See Table 7-2 on page 309

Uses DUMP_RETENTI ON

Associated with the same
parameters as

run_full _dunp. sh
plus UPDATE_CTI ME. (If
DUMP_NMAX_FI LESPACE
is set but

UPDATE_CTI ME is not,
run_partial _dunp.sh
will perform a full
backup rather than an
incremental backup for
managed filesystems. See
"DUMP_MAX_FI LESPACE
Requires UPDATE_CTI ME
for Incremental Backups"
on page 148.)

ALERT_RETENTI ON
MAX_ALERTDB_S| ZE
REMALERT PARAVS

JOURNAL_RETENTI ON
LOG_RETENTI ON

MAX_PERFDB_S| ZE
PERF_RETENTI ON
REMPERF_PARANMS
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Referencing
Object Type

Task

Purpose

Associated Parameters

dri vegroup

i braryserver

DCM nsp

fil esystem

run_scan_| ogs. sh

run_mer ge_ngr. sh

run_mer ge_stop. sh

run_fnc_free. sh

run_t ape_nmnerge. sh

run_dcm admi n. sh

run_dnmi grat e. sh

run_dnmi grat e. sh

Scan recent log files for
errors

Merge sparse volumes

Stop volume merges for
only those volumes that
were previously marked as
sparse by either the

run_t ape_nerge. sh or
run_mer ge_ngr. sh
scripts.

Free the volumes in the
fast-mount cache that meet
the criteria

Merge sparse volumes

Routine DCM MSP
administration

Run dmmi gr at e on the
specified
STORE_DIRECTORY (for
this DCM MSP only)

Run dmmi gr at e on the
specified filesystem if it is
defined with a

M GRATI ON_LEVEL of
aut o or user

DATA LIMT
THRESHOLD
VOLUVE_LIM T

FI LE_RETENTI ON_DAYS
FMC_MOVEFS
FREE_VOLUME_M NI MUM
FREE_VOLUME_TARGET

DATA LIMT
THRESHOLD
VOLUVE_LIM T

DVM GRATE_M NI MUM_AGE
DVMM CRATE_TRI CKLE

DVM GRATE_UNACK

DM CRATE_VERBGOSE
DVM GRATE_VWAI T

DVM GRATE_M NI MUM_AGE
DVMM CGRATE_TRI CKLE

DVM GRATE_UNACK

DM CGRATE_VERBGOSE
DWVM GRATE_VAI T
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Referencing
Object Type

Task

Purpose

Associated Parameters

servi ces

vol umegr oup

run_remove_l ogs. sh

run_fnc_free. sh

Remove old log files

Free the volumes in the
fast-mount cache that meet
the criteria

LOG_RETENTI ON

FI LE_RETENTI ON_DAYS
FMC_MOVEFS
FREE_VOLUVE_M NI MUM
FREE_VOLUME_TARGET
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Backup Tasks
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You can schedule backups to be performed via xf sdunp in the DMF configuration
file. When defining a backup task, you must provide information such as:

Tape and device names

Retention times for output

= Locations for inventory files

Whether to migrate files before backing up the filesystem

Not all tasks and parameters apply to each backup method. Table 7-2 lists backup

parameters according to method.

Table 7-2 Dump Parameters According to DMF Backup Method

DMF Backup Method

Parameters

Disk, tape, and integrated backups

Disk and integrated backups only

DUVP_FI LE_SYSTEMS
DUMP_FLUSH_DCM FI RST
DUVP_M GRATE_FI RST
DUVP_RETENTI ON
DUVP_MAX_FI LESPACE
DUVP_XFSDUMP_PARANG

DUVP_COVPRESS
DUMP_CONCURRENCY
DUVP_DESTI NATI ON
DUMP_M RRORS
DUVP_STREAMS
DUVP_\WORKSPACE
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DMF Backup Method Parameters

Integrated backups only DUVMP_DR_EMAI L
DUMP_DR_EMAI L_MAX_SI ZE
DUMP_DR_M NI MAL
DUMP_DR_M RRORS
DUMP_GROUPS
DUMP_M SC_LOCATI ONS
DUMP_PCOST_BACKUP_SCRI PT
DUMP_PCST_DR_SCRI PT
DUMP_PRE_BACKUP_SCRI PT

Tape backups only DUMP_DEVI CE
DUMP_I NVENTORY_COPY
DUMP_TAPES
DUMP_VSNS_USED

For more information, see Chapter 4, "Backups and DMF" on page 141.

t askgr oup Object Name

The name of the t askgr oup object is chosen by the administrator and may contain
uppercase or lowercase alphanumeric characters or underscores. It cannot begin with
an underscore or contain any white space.

t askgr oup Object Summary

Following is a summary of the potential parameters for the t askgr oup object:

t askgroup
TYPE
ALERT_RETENTI ON
DATA LIMT

DATABASE_COPI ES
DMM GRATE_M NI MUM_AGE

DMM GRATE_M N_OFFLI NE_AGE
DMM GRATE_M N_OFFLI NE_SI ZE
DVMM GRATE_QUEUE_MAX

DMM GRATE_TRI CKLE

DMM GRATE_UNACK

DMM GRATE_VERBOSE
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DVMM GRATE_WAI T
DRI VETAB
DUVP_COVPRESS

DUVP_ CONCURRENCY
DUVP_DESTI NATI ON
DUVP_DEVI CE
DUVP_DR_EMAI L
DUMP_DR_EMAI L_MAX_SI ZE
DUVP_DR_M NI MAL
DUMP_DR_M RRORS
DUVP_FI LE_SYSTEMS
DUVP_FLUSH_DCM FI RST
DUVP_GROUPS

DUVP_| NVENTORY_COPY
DUVP_MAX_FI LESPACE
DUVMP_M GRATE_FI RST
DUMP_M RRORS

DUMP_M SC_LOCATI ONS
DUVP_POST_BACKUP_SCRI PT
DUVP_POST_DR_SCRI PT
DUVP_PRE_BACKUP_SCRI PT
DUVP_RETENTI ON
DUVP_STREANVS
DUVP_TAPES
DUVP_VSNS_USED
DUVP_\WORKSPACE
DUVP_XFSDUMP_PARANS
FI LE_RETENTI ON_DAYS
FMC_MOVEFS

FMC_NAME
FREE_VOLUVE_M NI MUM
FREE_VOLUME_TARGET
JOURNAL_RETENTI ON
LOG_RETENTI ON
MAX_ALERTDB_S| ZE
MAX_PERFDB_S| ZE
PERF_RETENTI ON
REMALERT PARAVS
REMPERF_PARAVG
RUN_TASK

SCAN_FI LESYSTEMS
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SCAN_FOR DMSTAT
SCAN_OUTPUT
SCAN_PARALLEL
SCAN_PARANS
THRESHOLD
TSREPORT_OPTI ONS
VOLUME_LIM T

t askgr oup Object Parameters

Note: For integrated backups, you can override many of the dump parameters for a
particular filesystem by setting the parameters in other objects, as noted below. See:

= "Precedence of Objects for Integrated Backups" on page 154
= "dunpgr oup Object Parameters" on page 343

< "fil esyst emObject Parameters" on page 351

= "nsp Object Parameters for a DCM MSP" on page 460.

The t askgr oup object parameters are as follows:

TYPE

ALERT_RETENTI ON

312

Specifies t askgr oup (required name for this type of
object). There is no default.

Specifies the age of alert records that are preferred to be
kept when the run_r enove_al erts. sh task is run.
The run_renove_al erts. sh task uses but does not
require this parameter. This parameter is evaluated
only when run_r enove_al erts. sh is run. Valid
values are an integer followed by one of:

nii nut es]
h[our s]
d[ays]
weeks]
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DATA LIMT

DATABASE_COPI ES

DVM GRATE_M NI MUM_AGE

Note: The set of records chosen for deletion is the
union of the records that are older than the

ALERT RETENTI ON value and the oldest records when
the database reaches the MAX_ALERTDB_SI ZE
threshold size:

= If you specify ALERT _RETENTI ON without
MAX_ ALERTDB_SI ZE, older records will be deleted
no matter how small the database is

= If you specify MAX_ALERTDB_SI ZE without
ALERT _RETENTI ON, records will be kept no matter
how old they are, so long as the database remains
below the threshold size

= If you specify neither parameter, no records will be
deleted (and REMALERT _PARAMS is ignored)

Specifies the maximum amount of data (in bytes) that
should be selected for merging at one time. By default,
there is no limit.

Specifies one or more directories into which the
run_copy_dat abases. sh task will place a copy of
the DMF databases. The r un_copy_dat abases. sh
task copies a snapshot of the current DMF databases to
the directory with the oldest copy. If you specify
multiple directories, you should spread the directories
among multiple disk devices in order to minimize the
chance of losing all copies of the databases. There is no
default. This directory must not be in a managed
filesystem.

Specifies the value used for the - moption (in minutes)
when dnmi gr at e is executed by the

run_dnmi gr at e. sh task. The default is 10. For more
information, see the dnmi gr at e(8) man page.

DVM GRATE_M N_OFFLI NE_Apgecifies the value used for the - p option (in minutes)

when dnmi gr at e is executed by the

run_dnmm gr at e. sh task. This value is a file’s
minimum age in order for its data blocks to be released,
making the file offline. This value must be a positive
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integer equal to or greater than the value of

DVM GRATE_M NI MUM_AGE. The default is to never
release the data blocks. For more information, see the
dmi gr at e(8) man page.

DVMM GRATE_M N_OFFLI NE_S3p#Eifies the value used for the - s option (in bytes)

DVM GRATE_QUEUE_MAX

DVMM CGRATE_TRI CKLE

DVM GRATE_UNACK

DM CRATE_VERBGOSE

DWMM GRATE_VWAI T

when dnmi gr at e is executed by the

run_dnm gr at e. sh task. This value is a file’s
minimum size in order for its data blocks to be released,
making the file offline. By default, there is no size limit.
The value may have a trailing scaling character. For
more information, see the dmm gr at e(8) man page.

Specifies the maximum number of dnmmi gr at e requests
that can be outstanding in the DMF daemon queue at
any given time when dmi gr at e is executed by the
run_dnmi gr at e. sh task; when this threshold is
reached, the command waits before issuing more
requests. By default, the queue may contain 2 million
dmi gr at e requests. The minimum is the

DMM GRATE_UNACK value (if specified), or else 1; the
maximum is 2 billion (2000000000).

Specifies the value used for the -t option when
dmi gr at e is executed by the run_dmni gr at e. sh
task.. You can set this parameter to ON or OFF. The
default is ON. For more information, see the

dmi gr at e(8) man page.

Specifies the value used for the - r option when
dmi gr at e is executed by the run_dmni gr at e. sh
task. Valid values are 1—200000, the default is 10.
This parameter is valid only when

DWVM GRATE_TRI CKLE is set to ON. For more
information, see the dnmi gr at e(8) man page.

Specifies the value used for the - v option when
dmi gr at e is executed by the run_dmni gr at e. sh
task. You can set this parameter to ON or OFF. The
default is OFF. For more information, see the

dmi gr at e(8) man page.

Specifies the value used for the - w option when
dmi gr at e is executed by the run_dmni gr at e. sh
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DRI VETAB

DUMP_COVPRESS

task. You can set this parameter to ON or OFF. The
default is OFF. For more information, see the
dmi gr at e(8) man page.

Provides the name of a file that is used with the
tsreport --drivetab option, which causes the
run_daily_drive_report and

run_dail y_tsreport output to contain the drive
name instead of the device name, making the report
more readable. By default, the device name is reported.

(disk and integrated backups only) Specifies the
compression type and level to be used when dumping
the filesystems. The following values are accepted:

OFF No compression.

ON Equivalent to gzi p: 1
(default).

gzi p[ : level] Use gzi p(1) with the

specified compression
level. If you do not
specify level, a value of 1
is used.

bzi p2[ : level] Use bzi p2(1) with the
specified compression
level. If you do not
specify level, a value of 9
is used.

For more information about legal values for level, see
the man page for the compression tool.

For example, for a compression level of 3 with bzi p2,
you would use the following:

DUMP_COVPRESS bzi p2: 3

Note: On backups consisting largely of migrated files,
gzi p: 1 (or ON) gives by far the best performance
without sacrificing compression.
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DUMP_CONCURRENCY

DUMP_DESTI NATI ON

For integrated backups, the value set in a dunpgr oup
object or fi | esyst emobject overrides the value set
here (the dunpgr oup object has the highest
precedence).

(disk and integrated backups only) Specifies the maximum
number of filesystems that will be backed up
simultaneously. By default, there is no limit.

(disk and integrated backups only) Specifies the directory
in which to store backups, according to backup method:

Disk backup: this directory must not be in a
managed filesystem. If the filesystem is listed in

/ et c/fstab and is not mounted when backups or
restores are started (using the noaut o mount
option), it will be mounted automatically for the
duration of the operation; if the filesystem is on a
COPAN RAID set, it must be a local filesystem and
it will consume 1 unit from the power budget
whenever it is mounted.

To ensure optimal dump performance for a disk
backup, SGI recommends that the

DUMP_DESTI NATI ON directory is not in an NFS
filesystem. However, if an NFS filesystem is
required, you should set the DUMP_WORKSPACE
parameter to a local filesystem that can hold the
temporary files created during the dump process.

Integrated backups: this directory must be the
top-level directory (that is, not subdirectory) of a
managed filesystem that is already mounted, and
USE_AS DUMP_DEST must be set to ON (see

"f il esyst emObject Parameters" on page 351).

Note: Integrated backups are not normally used
with COPAN massive array of idle disks (MAID).
However, if the filesystem is on a COPAN RAID set,
it must be a constantly mounted managed filesystem
and it will consume 1 unit from the power budget.
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DUVP_DEVI CE

DUVP_DR_EMAI L

(tape backups only) Specifies the name of the

dri vegroup or devi ce object in the configuration file
that defines how to mount the tapes that the backup
tasks will use.

(integrated backups only) Specifies one or more email
addresses to which the disaster-recovery (DR) bundle is
sent.

DUMP_DR_EMAI L_MAX_SI ZE (integrated backups only) Specifies the maximum size of

DUVP_DR_M NI MAL

DUMP_DR_M RRORS

the DR bundle that will be attached to the email sent to
the addresses specified by DUMP_DR_EMAI L. By default,
there is no limit on the size of the bundle.

(integrated backups only) Specifies whether or not the
backup process produces a DR bundle of the smallest
possible size. When set to ON, the bundle will contain
only a dump of the DUMP_DESTI NATI ON filesystem
and the filesystem’s metadata. When set to OFF (the
default), the bundle will also include the configuration
details and the XFS inventories. You can set this
parameter to ON or OFF. The default is OFF.

(integrated backups only) Specifies one or more
directories in which to place a copy of the DR bundle.
This should be a remote filesystem accessible through
passwordless ssh. After the initial copy is made to the
DUMP_DESTI NATI ON directory, a copy will be made in
each of the disaster-recovery mirrors, specified with the
following syntax:

[ user@ hostname: directoryname

Note: For data security, SGI recommends that you do
not specify a local directory.

For example:
adm n@whost:/usr/mrrorA

DMF transfers files by using SSH. You must set up SSH
keys so that the local r oot user can log in to the
remote host as a remote user without a password.
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DUVP_FI LE_SYSTEMS

DUMP_FLUSH_DCM FI RST

See the ssh-keygen(l)and ssh- copy-i d(1) man
pages for details. This parameter is required when
using integrated backups.

(disk, tape, and integrated backups) Specifies one or more
filesystems to back up, according to the backup method:

= Disk/tape backups: Specifies one or more
filesystems to back up. By default, the tasks will
back up all of the managed filesystems configured
in the configuration file. Use this parameter only if
your site needs different backup policies (such as
different backup times) for specific filesystems or
wishes to back up filesystems that are not managed
by DMF. It is safest not to specify this parameter
and therefore back up all filesystems configured for
management by DMF.

= Integrated backups: By default, the task will back
up all of the managed filesystems. Use this
parameter only if your site needs different backup
policies (such as different compression type) for
different filesystems or wishes to back up
filesystems that are not managed by DMF. It is safest
to exclude this parameter and therefore back up all
filesystems configured for management by DMF. If
DUMP_GROUPS is configured but
DUMP_FI LE_SYSTEMS is not, only those filesystems
defined by the DUMP_FI LE_SYSTEMS parameters in
the specified dunpgr oup objects will be dumped;
see "dunpgr oup Object” on page 342.

For integrated backups, the value set in a dunpgr oup
object or fi | esyst emobject overrides the value set
here (the dunpgr oup object has the highest
precedence).

(disk, tape, and integrated backups) Specifies whether or
not the dmi gr at e command is run before dumping
the filesystems specified. Running dmmi gr at e first
ensures that all non-dual-resident files in the DCM MSP
caches are migrated to a lower tier. If

DUMP_M GRATE_FI RST is also enabled, it is processed
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DUMP_GROUPS

DUVP_| NVENTORY_COPY

DUVP_MAX_FI LESPACE

first. You can set this parameter to ON or OFF. The
default is ON. For integrated backups, the value set in an
nmsp object for a DCM MSP overrides the value set here.

(integrated backups only) Specifies a list of dunpgr oup
objects separated by spaces. Each dunpgr oup specifies
one or more filesystems that should be dumped with
specific characteristics that override the settings in this
t askgr oup object for any of the following parameters:

DUMP_COMPRESS
DUVP_MAX_FI LESPACE
DUVP_M GRATE_FI RST
DUVP_STREAMS
DUVP_XFSDUMP_PARANG

See:

= "Precedence of Objects for Integrated Backups" on
page 154

= "dunpgr oup Object Parameters" on page 343

(tape backups only) Specifies the pathnames of one or
more directories into which are copied the XFS
inventory files for the backed-up filesystems. If you
specify multiple directories, spreading the directories
among multiple tape devices minimizes the chance of
losing all copies of the inventory. The backup scripts
choose the directory with the oldest inventory copy and
copy the current one to it.

Note: For disk backup, copies of the inventory are
maintained in the directory specified by
DUMP_DESTI NATI ON.

(disk, tape, and integrated backups) Specifies the maximum
size of regular files to be included in a dump. (This
limit does not apply to offline, dual-state, and
partial-state files.) Regular files using more than this
space are silently left out. This value applies to all
filesystems being dumped except for the DMF
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DUVP_M GRATE_FI RST

DUMP_M RRCRS

databases. The value is in bytes. You may also specify
multiples of KB, MB, or GB by specifying a suffix of k,
m or g, respectively; however, DMF will round up the
value to 1 KB if you provide a value that equates to less
than 1 KB. If this parameter is not provided, there is no
limit.

For integrated backups, the value set in a dunpgr oup
object or fi | esyst emobject overrides the value set
here (the dunpgr oup object has the highest
precedence). This parameter can be dangerous because
files are omitted silently and the limit applies to all of
the filesystems specified by this object (which by
default is all filesystems). Therefore SGI recommends
that you set this limit only for specific filesystems.

When this parameter is defined, you must set the
UPDATE_CTI ME parameter to ONin the fi | esyst em
object if you want to use incremental dumps on
managed filesystems; see "f i | esyst emObject
Parameters" on page 351.

(disk, tape, and integrated backups) Specifies whether or
not the dmi gr at e command is run before dumping
the filesystems. Running dnmi gr at e first ensures that
all migratable files in the managed filesystems are
migrated, thus reducing the amount of backup media
space and making it run much faster. You can set this
parameter to ON or OFF. The default is ON. For
integrated backups, the value set in a dunpgr oup object
or fi | esyst emobject overrides the value set here (the
dunpgr oup object has the highest precedence).

(disk and integrated backups only) Specifies one or more
directories in which to place a copy of the dumps.
After the initial copy is made to the

DUMP_DESTI NATI ON directory, a copy will be made in
each of the mirrors, which may be local or remote:

= A local directory is specified by beginning with a ’/”’
character. If the filesystem containing this directory
is listed in / et ¢/ f st ab and is not mounted when
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mirroring begins, it will be mounted automatically
for the duration of the mirror operation.

= A remote directory is specified with the following
syntax:

[ user@ host: path

For example:
adm n@wyhost:/usr/mrrorA

DMF transfers files by using SSH. You must set up SSH
keys so that the local r oot user can log in to the

remote host as a remote user without a

password. See the ssh- keygen(1) and ssh-copy-i d(1)
man pages for details.

If DUMP_DESTI NATI ON is a managed filesystem
configured with USE_AS DUMP_DEST set to ON, the user
is responsible for managing space in DUMP_M RRORS.

DUMP_M SC_LOCATI ONS (integrated backups only) Specifies one or more full
pathnames that must be included in the dump. The
dumps of these files and directories are archived under
the DUMP_DESTINATION/ m sc directory are
migrated to volumes along with other dumps, but are
not part of the DR bundle. (The
DUMP_DESTINATION/ m sc directory and its contents
are migrated like other files in the backup filesystem.
The procedure to retrieve this directory is the same as
the procedure to retrieve other filesystem dumps and
DMF databases. See "Disaster Recovery Procedures” on
page 650.)

DUMP_POST_BACKUP_SCRI PTintegrated backups only) Specifies the full pathname to a
user script that is run after the filesystem dumps,
database snapshots, and so on are complete but just
before the DR bundle is created. Hard links to files
created by the dump process are placed under
DUMP_DESTINATIONY/ cur r ent . For example, you
can use this script to store these files in a remote
location, to place other files in the
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DUMP_POST_DR_SCRI PT

DUMP_DESTINATION filesystem, or to prune older
files based on a custom dump-retention policy.
However, you must manage the pruning of files that
you explicitly add to the DUMP_DESTINATION
filesystem if those files are not included and managed
by the dump process. Normally the dump sessions
prune files in the following directories that are older
than DUMP_RETENTION:

configs

dat abases

fil esystens

i nventories

m sc

If there are additional files or directories that are placed
in DUMP_DESTINATION, they are migrated during the
dump session but are not pruned during the normal
pruning process.

(integrated backups only) Specifies the full pathname to a
user script that is run just after the DR bundle is
created. For example, you could use this script to
transfer the DR bundle to one or more safe locations.
The dump script calls DUMP_POST_DR_SCRIPT with
just one argument, which is the temporary location of
the DR bundle. You can write your script accordingly if
you want to put the DR bundle in a safe place using
some mechanism other than ssh (such as using f t p).

DUMP_PRE_BACKUP_SCRI PT (integrated backups only) Specifies the full pathname to a

user script that is run just before the backup is
performed. For example, you can use this script to store
user or administrative files in one of the dumped
filesystems before the backup session begins.
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DUMP_RETENTI ON

DUMP_STREAMS

(disk, tape, and integrated backups) Specifies how long the
filesystem backups will be kept before the tape or disk
space is reused. This parameter is evaluated as follows:

= For tape backups, this parameter it is evaluated after
a successful full backup (but not after incremental
backups). Also, if at the start of the backup process
it is found that no tape is available, a prune is
attempted in order to free tapes that are holding data
older than the specified DUMP_RETENTI ON period.

= For disk backups and integrated backups, this
parameter is evaluated at the end of every full
backup, every incremental backup, and every
prune-only backup (a prune is attempted at the end
of every partial or full backup).

You can specify this value as follows:

= As a single value, in which case all backups older
than the value will be removed (supported for all
methods)

e As a pair of minimum and maximum values
(separated by a space), in which case backups will
be kept for the minimum age and up to the
maximum age as space permits (supported for disk
backup only)

The run_har d_del et es. sh,
run_partial _dunp.sh,and run_full _dunp. sh
tasks require this parameter.

Valid values are an integer followed by one of:

nfi nut es]

hlour s]

dlays]

weeks]

(disk and integrated backups only) Specifies the number of
xf sdunp streams (threads) to use when dumping a
filesystem. Using multiple streams can reduce backup
and restore times. The default is 1 and the maximum is
20. For integrated backups, the value set in a
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DUMP_TAPES

DUMP_VSNS_USED

DUMP_WORKSPACE

DUVP_XFSDUMP_PARANG
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dunpgr oup object or fi | esyst emobject overrides the
value set here (the dunpgr oup object has the highest
precedence).

(tape backups only) Specifies the path of a file that
contains tape volume serial numbers (VSNSs), one per
line, for the backup tasks to use. A VSN line in the
specified file that begins with a comment character (#)
is considered to be a temporarily disabled VSN that is
unavailable for backups but whose xf sdunp inventory
records should be preserved if they exist. Any other
text in the file after a comment character is considered
to be a comment. For example, the file could contain
the following:

VSNOO1
VSNOO2 # a comment

# the following VSN is tenporarily disabled:
# VSNOO3

(tape backups only) Specifies a file in which the VSNs of
tapes that are used are written. By default, / dev/ nul |
is used, effectively disabling this feature.

(disk and integrated backups only) Specifies a local
directory used to store temporary files created during a
dump process before moving them to the

DUMP_DESTI NATI ON filesystem. SGI recommends that
you set this parameter for a disk backup that uses an
NFS filesystem as its DUMP_DESTI NATI ON filesystem.
(The DUMP_WORKSPACE parameter is not normally
required for integrated backups, but could be used if
you require a staging area to tune performance.)

(disk, tape, and integrated backups) Passes parameters to
the xf sdunp program. The value is not checked for
validity, so you should use this parameter with care.
Make sure that there are no conflicts with the xf sdunp
parameters generated by the DMF scripts. For
integrated backups, the value set in a dunpgr oup object
or fi | esyst emobject overrides the value set here (the
dunpgr oup object has the highest precedence).
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FI LE_RETENTI ON_DAYS

FMC_MOVEFS

FMC_NAME

FREE_VOLUME_M NI MUM

(fast-mount cache only) Specifies the access age (in days)
of a file that will be kept in the fast-mount cache during
the process of freeing volumes. Files that have been
accessed in fewer days will be moved onto another
volume in the fast-mount cache.

The run_fnt_free. sh task will use the

drmenpt yt ape(8) command to move those files into
another volume within the fast-mount cache before
completely freeing the full volume. By default, all files
within the volume are deleted.

Note: Be aware of the following when specifying this
parameter:

= There may be a significant performance impact on
the run_fnt_free. sh task.

< If the dnmove(8) command is used to move files and
if there is another simultaneous drmove active that
is using the same MOVE_FS directory, the two
processes will compete for the same disk space
without any knowledge of each other. The result is
that each process may encounter unexpected
ENCSPACE errors. You can use the FMC_MOVEFS
parameter to minimize this problem.

(fast-mount cache only) Specifies the specific MOVE_FS
scratch directory to be used by the dmenpt yt ape -f
option when moving files to another volume in the
fast-mount cache, when required by the setting of

FI LE_RETENTI ON_DAYS. Also see MOVE_FS in
"dnmdaenon Object Parameters" on page 290.

(fast-mount cache only) Specifies the name of the
f ast nount cache object. See "f ast mount cache
Object Parameters" on page 390.

(fast-mount cache only) Specifies the minimum
percentage of free volumes in the fast-mount cache that
must be available. When this threshold is reached,
run_fnc_free. sh begins freeing full volumes in
order to meet the percentage set for
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FREE_VOLUME_TARGET

JOURNAL_RETENTI ON

LOG_RETENTI ON

MAX_ALERTDB_S| ZE
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FREE VOLUME TARGET. You should set
FREE VOLUVE_ M NI MUMso that it is less than the
value for FREE VOLUVE TARGET.

(fast-mount cache only) Specifies the percentage of free
volumes in the fast-mount cache that
run_fnc_free. sh will try to achieve when the
FREE VOLUVE M NI MUMthreshold is reached.

Specifies the age of files that will be kept when the
run_renove_j our nal s. sh task removes journals.
The run_r enpve_j our nal s. sh task requires this
parameter. This parameter is evaluated when
run_renove_j ournal s. sh is run. Valid values are
an integer followed by one of:

nii nut es]
h[our s]
d[ays]
weeks]

You must specify a value that equates to at least seven
days. (If you specify a value that equates to less time,
DMF will round the value up to seven days.)

Specifies the age of files that will be kept when the
run_remnove_l ogs. sh task is run. This parameter is
evaluated when run_r enove_| ogs. sh is run. Valid
values are an integer followed by one of:

nii nut es]
h[our s]
dlays]
weeks]

You must specify a value that equates to at least seven
days. (If you specify a value that equates to less time,
DMF will round the value up to seven days.)

Specifies the maximum size of the alerts database. The
run_renove_al erts. sh task uses but does not
require this parameter. For more information, see the
Note under ALERT RETENTI ON and "Restrict the Size
of the Alerts and Performance Records Databases" on
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MAX_PERFDB_S| ZE

PERF_RETENTI ON

REMAL ERT_PARANMS

page 117. By default, the unit of measure is bytes; see
"Units of Measure" on page 275.

Specifies the maximum size of the performance
database. For more information, see the Note under
PERF_RETENTI ON and "Restrict the Size of the Alerts
and Performance Records Databases" on page 117. By
default, the unit of measure is bytes; see "Units of
Measure" on page 275.

Specifies the age of performance records that are
preferred to be kept when the run_r enove_perf. sh
task is run. This parameter is evaluated when
run_renove_perf. sh is run. This task uses but does
not require this parameter. Valid values are an integer
followed by one of:

nii nut es]
h[our s]
d[ays]
weeks]

Note: The set of records chosen for deletion is the union
of the records that are older than the PERF_RETENTI ON
value and the oldest records when the database reaches
the MAX_PERFDB_SI ZE threshold size:

= If you specify PERF_RETENTI ON without
MAX_ ALERTDB_SI ZE, older records will be deleted
no matter how small the database is

= If you specify MAX_PERFDB_SI ZE without
PERF_RETENTI QN, records will be kept no matter
how old they are, so long as the database remains
below the threshold size

= If you specify neither parameter, no records will be
deleted (and REMPERF_PARANES is ignored)

PERF_RETENTI ON has no relationship to
METRI CS_RETENTI ON, the arena data, or PCP metrics.

Specifies additional parameters to be executed by
run_remnove_al erts. sh. The only possible value is
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REMPERF_PARAMS

RUN_TASK

-V, which will remove unused space from the alerts
database. By default, no space is removed.

Note: There is a performance penalty commensurate
with the size of the reduction and other activity on the
alerts database.

Specifies additional parameters to be executed by
run_renove_perf. sh. The only possible value is -V,
which will remove unused space from the performance
database. By default, no space is removed.

Note: There is a performance penalty commensurate
with the size of the reduction and other activity on the
alerts database.

Specifies the tasks to be run. All of the RUN_TASK
parameters have the same syntax in the configuration
file:

RUN_TASK $ADM NDI R/ task_name time_expression

The task_name is the script to be executed.

The time_expression defines when a task should be done.
It is a schedule expression that the following form:

[every n period] [at hh:mm[:ss] ...] [on day ...]
n is an integer.
period is one of:

m nut e[ s]
hour [ s]
day[s]
week| s]
nont h[ s]

hh:mm:ss is hour, minutes, seconds.
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SCAN_FI| LESYSTEMS

SCAN_FOR DMBTAT

day is a day of the month (1 through 31) or day of the
week (sunday through sat ur day).

The following are examples of valid time expressions:

at 2:00

at 1: 00 on tuesday
every 5 mnutes
every day at 1:00

Note: When using an expression that contains both an
every and an at clause, the valid values for period in
the every clause are day[ s] or week][ s].

If you create your own scripts to be executed via the
RUN_TASK parameter, be aware that DMF will equate
$ADM NDI R to the appropriate directory, which is
[fusr/1ib/dnf. When the task is run, DMF passes it
the name of the object that requested the task and the
name of the task group. The task itself may use the
dntonfi g(8) command to obtain further parameters
from either of these objects.

You may comment-out the RUN_TASK parameters for
any tasks you do not want to run.

Specifies for the run_fi | esyst em scan. sh task the
filesystems that dmscanf s(8) will scan. The default is
to scan all managed filesystems.

Specifies for the run_fi | esyst em scan. sh task
whether additional output files may be created (ON) or
not (OFF). The default is ON.

If bit-file identifiers (BFIDs) and pathnames are
included in the output file and SCAN_FOR_DMSTAT is
enabled, an additional output file named bf i d2pat h
will be created in the daemon’s SPOOL_DIR directory;
this file is optimized for use by dnst at (8).

If file handles and BFIDs are in the output file and
SCAN_FOR _DMSTAT is enabled, an additional output
file named f handl e2bf i d+pat h will be created in the
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SCAN_QUTPUT

SCAN_PARALLEL

SCAN_PARAMS

daemon’s SPOOL_DIR directory; this file is optimized
for use by dnenpt yt ape(8).

Specifies for the run_fi | esyst em scan. sh task the
name of the file into which dnscanf s will place
output. The default is / t mp/ dnscanf s. out put .

This file, if it exists, is used by run_dai l y_report. sh
and dnst at (8) and may be of use to site-written scripts
or programs. Although DMF does not require this file,
the output from run_dai l y_report. sh and dnst at
will be incomplete if it is unavailable.

Specifies for the run_fi |l esyst em scan. sh task
whether drmscanf s will scan filesystems in parallel or
not. You can specify one of the following:

ON Enables parallel scanning on all available
filesystems
number Enables parallel scanning but limits the

scan to the specified number of
filesystems in order to reduce the load on
system resources

OFF Does not scan in parallel

Note: Enabling this parameter for a daemon task

t askgr oup may result in the filesystem scan
completing in a shorter period of time, but it may also
result in the task generating an unacceptable level of
filesystem activity that interferes with user processes.

Specifies additional dmscanf s parameters for the
run_fil esyst em scan. sh task. By default,
dmscanf s is run with the - 0 st at option, which is
suitable for use with run_dai l y_report. sh. SGI
recommends that you use the default unless you
require pathnames in the output or plan to use the
drrst at (8) or dmenpt yt ape(8) commands (which
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require pathname for some operations); in these cases,
SGI recommends that you set SCAN_PARANS as follows:

SCAN_PARANMS -0 stat, path

If SCAN_PARANS contains -0 al | or -o path,
dmscanf s will do a recursive scan of the filesystems,
which is much slower than the regular inode scan but
results in pathnames being included in the output.

Note: SGI recommends that you do not specify the -
option (which suppresses the dnscanf s header line) as
a value for SCAN_PARANMS because it makes the output
file harder to parse with general-purpose scripts. The
run_daily_report. sh task requires that this header
line be present.

If BFIDs and pathnames are included in the output file
and SCAN_FOR _DMSTAT is enabled, an additional
output file named bf i d2pat h will be created in the
daemon’s SPOOL_DIR directory. The bf i d2pat h file is
optimized for use by dnst at (8).

THRESHOLD Specifies the integer percentage of active data on a
volume. DMF will consider a volume to be sparse when
it has less than this percentage of data that is still active.

TSREPORT_OPTI ONS Specifies for the run_dai | y_t sreport. sh task
additional options that will be added to the end of the
t sreport command line. For example, specifying
- - host will add an additional column with the
hostname to the report. (This parameter is optional).
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VOLUVE_LIM T Specifies the maximum number of volumes that can be
selected for merging at one time. By default, there is no
limit.

t askgr oup Object Examples

You can give the t askgr oup object any name you like, but do not change the script
names. You may comment-out the RUN_TASK parameters in the sample configuration
files for any tasks you do not want to run. This section discusses the following:

= "taskgroup Object Example for Integrated Backups" on page 332

= "taskgroup Object Example for Tape Backups" on page 333

= "taskgroup Object Example for Disk Backups" on page 335

= "taskgroup Object Example for Disk Backups Using NFS"

= "taskgroup Object Example for Daemon Tasks" on page 336

= "taskgroup Object Example for Node Tasks" on page 339

= "taskgroup Object Example for Fast-Mount Cache Tasks" on page 339

= "taskgroup Object Example for Fast-Mount Cache Tasks Using File Retention" on
page 340

= "taskgroup Object Example for Periodic dmm gr at e Tasks" on page 341
= "taskgroup Object Example for Removing Alerts and Performance Records" on
page 341
t askgr oup Object Example for Integrated Backups
Example 7-9 t askgr oup Object for Integrated Backups

define integrated_tasks

TYPE t askgroup

RUN_TASK $ADM NDI R/ run_ful | _dunp. sh on \
sunday at 00: 01

RUN_TASK $ADM NDI R/ run_partial _dunp.sh on \

nonday tuesday wednesday thursday \
friday saturday at 00:01
RUN_TASK $ADM NDI R/ run_har d_del etes. sh \

332 007-5484-016



DMF™ 6 Administrator Guide

at 23:00
DUMP_DESTI NATI ON / dnf _backups
DUMP_DR_M RRORS root @odel:/tnp/ mymrrors
DUMP_DR_EMAI L adm n@onpany. com

enddef
In the above example:

= The name of this task group is i nt egr at ed_t asks. This can be any name you
like, but it must be the same as one of the names provided for the TASK GROUPS
parameter of the dndaenon object. See Example 7-4 on page 293.

= The RUN_TASK tasks specify the following:

— Therun_full_dunp. sh task runs a full backup of managed filesystems each
week on Sunday morning one minute after midnight.

— Therun_partial _dunp. sh task backs up only those files in managed
filesystems that have changed since the time a full backup was completed and
is run each day of the week except Sunday, at one minute after midnight.

— Therun_hard_del et es. sh task removes soft-deleted entries from the DMF
databases after the backup-media retention period, in this case 4 weeks. For
more information, see "Cleaning Up Obsolete Database Entries" on page 586.

e The/dnf_backups filesystem must have a f i | esyst emobject, because it must
be a managed filesystem that is already mounted.

= The DR bundle will be sent to the / t np/ mym rror s location on the machine
named nodel and to the admi n email address
t askgr oup Object Example for Tape Backups
Example 7-10 t askgr oup Object for Tape Backups

define dunp_tasks

TYPE t askgroup

RUN_TASK $ADM NDI R/ run_ful I _dunp.sh on \
sunday at 00: 01

RUN_TASK $ADM NDI R/ run_partial _dunp.sh on \

nonday tuesday wednesday thursday \
friday saturday at 00:01
RUN_TASK $ADM NDI R/ run_har d_del et es. sh \
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at 23:00
DUVP_TAPES HOVE_DI R/ t apes
DUVMP_RETENTI ON 4w
DUVP_DEVI CE SILO 2

DUMP_M GRATE_FI RST on
DUMP_I NVENTORY_COPY  /save/ dunp_i nventory

enddef

In the above example:

The name of this task group is dunp_t asks. This can be any name you like, but
it must be the same as the name provided for the TASK _GROUPS parameter of the
dndaenon object. See Example 7-4 on page 293.

The RUN_TASK tasks specify the following:

The run_ful I _dunp. sh task runs a full backup of managed filesystems each
week on Sunday morning one minute after midnight.

The run_partial _dunp. sh task backs up only those files in managed
filesystems that have changed since the time a full backup was completed and
is run each day of the week except Sunday, at one minute after midnight.

The run_har d_del et es. sh task removes soft-deleted entries from the DMF
databases after the backup-media retention period, in this case 4 weeks. For
more information, see "Cleaning Up Obsolete Database Entries" on page 586.

The other parameters determine how the data from the filesystem backups will be
managed:

HOVE_DI R is defined in the base object (see "base Object" on page 277). For
example, if HOME_DI Ris / dnf / horre, then DUMP_TAPES would resolve to
/ dnf / home/ dunp_t asks/ t apes.

The DG that defines how to mount the tapes is SI LO 2
The dmmi gr at e command will be run before the backups are taken

The XFS inventory files will be copied into / save/ dunp_i nvent ory

007-5484-016



DMF™ 6 Administrator Guide

t askgr oup Object Example for Disk Backups

Example 7-11 t askgr oup Object for Disk Backups

defi ne

enddef

dunp_t asks
TYPE
RUN_TASK

RUN_TASK

RUN_TASK

DUVP_DESTI NATI ON
DUMP_M RRORS
DUVP_RETENTI ON
DUVP_M GRATE_FI RST
DUVP_COVPRESS

t askgroup

$ADM NDI R/ run_ful | _dunp.sh on \
sunday at 00: 01

$ADM NDI R/ run_partial _dunp.sh on \
nonday tuesday wednesday thursday \
friday saturday at 00:01

$ADM NDI R/ run_hard_del et es. sh \
at 23:00

/ dnf / backups

/mrrorl user @enptehost:/mrror2

4w

yes

yes

The above example is similar to Example 7-10, page 333, except for the following:

DUMP_DESTI NATI ON rather than DUMP_TAPES specifies the location of the
filesystem and database backup files. / dnf / backups must be a non-managed
filesystem that is visible from the DMF server.

Additional copies of the backup files will be placed in the following:

The / mi rror 1 directory, which is visible to the DMF server.

The remote i rr or 2 directory on the node named r enot ehost . The r oot
user on the DMF server must be able to log in to r enot ehost as user using
passwordless SSH.

The backup files will be compressed using the default method (gzi p - 1).

t askgr oup Object Example for Disk Backups Using NFS

Example 7-12 t askgr oup Object for Disk Backups Using NFS

defi ne
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dunp_t asks
TYPE
RUN_TASK

t askgroup
$ADM NDI R/ run_ful | _dunp.sh on \
sunday at 00: 01
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RUN_TASK

RUN_TASK

DUMP_DESTI NATI ON

DUMP_WORKSPACE

DUMP_M RRORS

DUMP_RETENTI ON

DUMP_M GRATE_FI RST

DUMP_COVPRESS
enddef

$ADM NDI R/ run_partial _dunp.sh on \
nonday tuesday wednesday thursday \
friday saturday at 00:01

$ADM NDI R/ run_hard_del et es. sh \
at 23:00

/ nf s/ backups

/ dunpt nmp

/mrrorl user @enptehost:/mrror2

4w

yes

yes

The above example is similar to Example 7-11, except that DUMP_DESTI NATI ON is in
an NFS filesystem, which requires that DUMP_WORKSPACE is set to a local filesystem
in order to achieve best performance.

t askgr oup Object Example for Daemon Tasks
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Example 7-13 t askgr oup Object for Daemon Tasks

defi ne daenon_t asks

TYPE

RUN_TASK
RUN_TASK
RUN_TASK
RUN_TASK
RUN_TASK
RUN_TASK

RUN_TASK

LOG_RETENTI ON
RUN_TASK

JOURNAL_RETENTI ON
RUN_TASK

DATABASE _COCPI ES
enddef

t askgroup

$ADM NDI R/ run_fil esystem scan. sh at 2:00
$ADM NDI R/ run_dai l y_report.sh at 3:00

$ADM NDI R/ run_dai |l y_drive_report.sh at 4:00
$ADM NDI R/ run_audit.sh every day at 23:00
$ADM NDI R/ run_scan_I| ogs. sh at 00: 01

$ADM NDI R/ run_r enove_| ogs. sh every \

day at 1:00

$ADM NDI R/ run_dai l y_tsreport.sh every \
day at 5:00

4w

$ADM NDI R/ run_r enove_j ournal s. sh every \
day at 1:00

4w

$ADM NDI R/ run_copy_dat abases. sh \
every day at 3:00 12: 00 21:00
/ save/ dnf _hone /alt/dnf _hone
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In the above example:

The name of this task group is daenon_t asks. This can be any name you like,
but it must be the same as the name provided for the TASK GROUPS parameter of
the dndaenon object. See Example 7-4 on page 293.

The tasks specify the following:

At 2:00 AM, therun_fil esystem scan. sh task runs dnscanf s(8) on all
managed filesystems and writes the output to / t mp/ dnmscanf s. out put
(using the defaults for SCAN_FI LESYSTEMS and SCAN_QUTPUT because they
are not specified).

Because SCAN_FOR_DMSTAT (a misnomer) is not specified, its default value of
ON means that the f handl e2bf i d+pat h file will be created in the daemon’s
SPOOL_DIR directory because file handles and BFIDs are in the output file by
default; however, the bf i d2pat h file will not be created because by default
pathnames are not included in the output file.

At 3:00 AM, the run_dai l y_report. sh task reports on DCM MSPs and
managed filesystems (if run_fi | esyst em scan. sh has been run recently)
and on all LSs.

At 4:00 AM, the run_dai l y_dri ve_report. sh task generates a report
showing tape drives that have requested or required cleaning since the report
was last run. If the time that the report was last run cannot be determined, or
if this is the first time that the report was run, the reporting period is the
previous 24 hours.

The report uses information that the program dm scopy copies from files in
/var/ spool / ts/ pd/ | og to the directory SPOOL_DIR/ t spdl ogs. Only
events from files in SPOOL_DIR/ t spdl ogs are reported. Information is not
reported from tape drives that are not used with t s.

The run_audi t . sh task runs drmaudi t each day at 11:00 PM. If it detects any
errors, the run_audi t . sh task mails the errors to the e-mail address defined
by the ADM N_EMAI L parameter of the base object (described in "base Object"
on page 277).

The run_scan_I ogs. sh task scans the DMF log files for errors at 12:01 AM.
If the task finds any errors, it sends e-mail to the e-mail address defined by the
ADM N_EMAI L parameter of the base object.
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At 1:00 A.M., the run_r enmove_I ogs. sh task will remove logs that are more
than 4 weeks old.

At 5:00 AM, the run_dai |l y_t sreport. sh task generates a report containing
the output of the t sreport command. The reporting period covers the time
since the task was last run. If that cannot be determined, the reporting period
is the previous 24 hours.

The report uses information that the program dm scopy copies from files in
/var/ spool / ts/ pd/ | og to the directory SPOOL_DIR/ t spdl ogs. Only
events from files in SPOOL_DIR/ t spdl ogs are reported. Information is not
reported from tape drives that are not used with t s.

The task uses the following options for the t sr eport command:

--noversion
--options
--wi de
--tapestats
--drivestats
--errors
--tapeal ert
--startdate
--starttine

At 1:00 A.M. the run_r enove_j our nal s. sh task removes journals that are
more than 4 weeks old.

Note: The run_renove_j ournal s. sh and run_r enpve_| ogs. sh tasks are
not limited to the daemon journals and logs; they also clear the journals and
logs for MSPs/LSs.

The run_copy_dat abases. sh task makes a copy of the DMF databases each
day at 3:00 AM, 12:00 noon, and 9:00 PM. The task copies a snapshot of the
current DMF databases to either / save/ dnf _home or / al t/ dnf _hone,
whichever contains the oldest copy. Integrity checks are done on the databases
before the copy is saved. If the checks fail, the copy is not saved, and the task
sends e-mail to the address defined by the ADM N_EMAI L parameter of the
base object.
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t askgr oup Object Example for Node Tasks

Example 7-14 t askgr oup Object for Node Tasks with Parallel DMF

define node_tasks

TYPE t askgroup
RUN_TASK $ADM NDI R/ run_r enpove_| ogs. sh every day at 1:00
LOG_RETENTI ON 4w

enddef

In the above example:

= The name of this task group is node_t asks. This can be any name you like, but
it must be the same as the name provided for the TASK _GROUPS parameter of the
ser Vi ces object. See "servi ces Object" on page 299.

= Log files more than 4 weeks old are deleted each day at 1:00 A.M.

When using Parallel DMF, you should define the run_r enove_| ogs. sh task for
the t askgr oup that applies to the node object rather than for the t askgr oup
that applies to the dndaenon object.

Note: The run_r enove_| ogs. sh task is the only task available for servi ce
objects.

t askgr oup Object Example for Fast-Mount Cache Tasks
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Example 7-15 t askgr oup Object for Fast-Mount Cache

define fnt_task

TYPE t askgroup

RUN_TASK $ADM NDI R/ run_fnc_free.sh at 23:00
FMC_NAME copan_f nt

FREE_VOLUVE_M NI MUM 10

FREE_VOLUVE_TARCGET 20

enddef
In the above example:

= The name of this task group is f nc_t ask. This can be any name you like, but it
must be the same as the name provided for the TASK GROUPS parameter of the
dnmdaenon object. See "dndaenon Object" on page 289.
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The name of the fast-mount cache (copan_f nt) must match the name defined for
the f ast mount cache object. See "f ast mount cache Object” on page 390.

The run_f nc_free. sh task will be executed each day at 11:00 PM.

When only 10% of the volumes in the fast-mount cache are free, DMF will free the
volumes with the oldest write dates until 20% of the volumes are free.

t askgr oup Object Example for Fast-Mount Cache Tasks Using File Retention
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Example 7-16 t askgr oup Object for Fast-Mount Cache Using File Retention

define fnt_task

TYPE t askgroup

RUN_TASK $ADM NDI R/ run_fnt_free.sh at 23:00
FMC_NAME copan_f nt

FREE_VOLUVE_M NI MUM 10

FREE_VOLUVE_TARCGET 20

FI LE_RETENTI ON_DAYS 3

FMC_MOVEFS / dnf / copannmove

enddef

In the above example:

The run_f nc_free. sh task will be executed at the same time and using the
same minimum threshold and target as in Example 7-15, page 339.

Before deleting the data from a given volume, DMF will determine if any files
should be retained in the fast-mount cache. If a volume to be freed contains files
that have been accessed within the last 3 days, DMF will first move those files to
another volume within the VG.

Note: This may have a performance impact.

If there are files that must be retained, the special scratch directory
/ dnf / copanmove will be used. This directory must be defined in the MOVE_FS
parameter in the dndaenon object. See "dndaenon Object" on page 289.
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t askgr oup Object Example for Periodic dmmi gr at e Tasks

define dnmi grate_task
TYPE
RUN_TASK

Example 7-17 t askgr oup Object for Periodic dnmmi gr at e Example

t askgroup
$ADM NDI R/ run_dnmi grate. sh every 4 hours

DMM GRATE_M Nl MUM AGE 25
DWMM GRATE_VWAI T

enddef

ON

In the above example:

The name of the task is dmmi gr at e_t ask. If this task is called from the
dnmdaenon object, it will process all filesystems defined with automated
space-management or user space-management enabled. If it is called from a
specificfi | esyst emor DCM nep object, it will migrate data from that object only.

The run_dmm gr at e. sh task will run every four hours.
The minimum age of a file that will be migrated is 25 minutes.

The task will wait for all migrations to complete before exiting.

t askgr oup Object Example for Removing Alerts and Performance Records
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Example 7-18 t askgr oup Object for Removing Alerts and Performance Records

define renove_task

TYPE t askgroup

RUN_TASK $ADM NDI R/ run_r enove_al erts. sh every day at 1:00
ALERT_RETENTI ON 3w

MAX_ALERTDB_SI ZE 100m

RUN_TASK $ADM NDI R/ run_r enove_perf.sh every day at 2:00
PERF_RETENTI ON 4w

MAX_PERFDB_SI ZE 150m

REMPERF_PARANS -V

enddef

In the above example, two tasks will be run:
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e run_renove_al erts. sh will be executed at 1:00 AM every day:
— All alerts older than 3 weeks will be removed

— If the alert database reaches 100 MB, the oldest records will be removed until
the alert database is smaller than 100 MB

< run_renove_perf.sh will be executed at 2:00 AM every day:
— All performance records older than 4 weeks will be removed

— If the performance database reaches 150 MB, the oldest records will be
removed until the performance database is smaller than 150 MB

— The unused space in the performance database will be removed, despite the
performance penalty

dunpgr oup Object
This section discusses the following:
= "dunpgr oup Object Name" on page 342
= "dumpgr oup Object Summary" on page 343
< "dunpgr oup Object Parameters" on page 343
< "dunpgr oup Object Example for Integrated Backups" on page 345

See also "Precedence of Objects for Integrated Backups" on page 154.

dunpgr oup Object Name

The name of the dunpgr oup object is chosen by the administrator and may contain
uppercase or lowercase alphanumeric characters or underscores. It cannot begin with
an underscore or contain any white space.

342 007-5484-016



DMF™ 6 Administrator Guide

dunpgr oup Object Summary

Following is a summary of the potential parameters for the dunpgr oup object:

dunpgr oup
TYPE

DUVP_COVPRESS
DUVP_FI LE_SYSTEMS
DUVP_MAX_FI LESPACE
DUVMP_M GRATE_FI RST
DUVP_STREANVS
DUVP_XFSDUMP_PARANS

dunpgr oup Object Parameters

007-5484-016

Note: This stanza is used for only for integrated backups.

The setting of the dump parameters in the dunpgr oup object overrides the value set
by the fi | esyst emobject and t askgr oup object for the specified filesystems. See
"Precedence of Objects for Integrated Backups" on page 154.

Parameter Description

TYPE Specifies dunpgr oup (required name for this type of
object). There is no default.

DUMP_COVPRESS (integrated-backup context only) Specifies the compression
type and level to be used when dumping the
filesystems specified by this object, overriding the value
set by the fi | esyst emand t askgr oup objects. The
following values are accepted:

OFF No compression.

ON Equivalent to gzi p: 1
(default).

gzi p[ : level] Use gzi p(1) with the

specified compression
level. If you do not
specify level, a value of 1
is used.
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344

DUVP_FI LE_SYSTEMS

DUVP_MAX_FI LESPACE

bzi p2[ : level] Use bzi p2(1) with the
specified compression
level. If you do not
specify level, a value of 9
is used.

For more information about legal values for level, see
the man page for the compression tool.

For example, for a compression level of 3 with bzi p2,
you would use the following:

DUMP_COVPRESS bzi p2: 3

Note: On backups consisting largely of migrated files,
gzi p: 1 (or ON) gives by far the best performance
without sacrificing compression.

(integrated-backup context only) Specifies one or more
filesystems to dump using the parameter values
supplied by this object, overriding the values set by the
fil esyst emand t askgr oup objects. This parameter
is required for a dunpgr oup object.

(integrated-backup context only) Specifies the maximum
size of regular files to be included in a dump,
overriding the value set for the fi | esyst emand

t askgr oup objects. This limit does not apply to offline,
dual-state, and partial-state files. Regular files using
more than this space are silently left out of the backup.
This value applies to all filesystems being dumped
except for the DMF databases. The value is in bytes.
You may also specify multiples of KB, MB, or GB by
specifying a suffix of k, mor g, respectively; however,
DMF will round up the value to 1 KB if you provide a
value that equates to less than 1 KB. If this parameter is
not provided, there is no limit.

This parameter can be dangerous because files are
omitted silently and the limit applies to all of the
filesystems specified by this object. Therefore SGI
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DUVP_M GRATE_FI RST

DUMP_STREAMS

DUVP_XFSDUMP_PARANG

recommends that you set this limit only for specific
filesystems.

When this parameter is defined, you must set the
UPDATE_CTI ME parameter to ONin the fi | esyst em
object if you want to use incremental dumps for
managed filesystems; see "f i | esyst emObject
Parameters" on page 351.

(integrated-backup context only) Specifies whether or not
the dnmi gr at e command is run before dumping the
filesystems specified by this object, overriding the value
set for the fi | esyst emand t askgr oup objects.
Running dnmi gr at e first ensures that all migratable
files in the managed filesystems are migrated, thus
reducing the amount of backup media space and
making it run much faster. You can set this parameter
to ON or OFF. The default is ON.

(integrated-backup context only) Specifies the number of
xf sdunp streams (threads) to use when dumping the
filesystems specified by this object, overriding the value
set for the fi | esyst emand t askgr oup objects. Using
multiple streams can reduce backup and restore times.
The default is 1 and the maximum is 20.

(integrated-backup context only) Passes parameters to the
xf sdunp program when dumping the filesystems
specified by this object, overriding the value set for the
fil esyst emand t askgr oup objects. The value is not
checked for validity, so you should use this parameter
with care. Make sure that there are no conflicts with the
xf sdunp parameters generated by the DMF scripts.

dunpgr oup Object Example for Integrated Backups

Example 7-19 dunpgr oup Object Example for Integrated Backups

defi ne daenon

TYPE drdaenon

M GRATI ON_LEVEL auto

LS _NAMES I's

TASK _GROUPS daenon_t asks dunp_t asks
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enddef

defi ne

enddef

defi ne

enddef

defi ne

defi ne

enddef
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dunp_t asks
TYPE
RUN_TASK
RUN_TASK

RUN_TASK
DUVP_DESTI NATI ON
DUVP_RETENTI ON
DUVP_COVPRESS
DUVP_GROUPS
DUVP_FI LE_SYSTEMS

/dnfusrl

TYPE

M GRATI ON_LEVEL
DUMP_COVPRESS
PQOLI CI ES

dgr _adm n

TYPE

DUMP_FI LE_SYSTEMS
enddef

dgr _cache

TYPE

DUMP_FI LE_SYSTEMS
DUMP_STREAMS
DUMP_MAX_FI LESPACE
UPDATE_CTI ME

t askgroup

$ADM NDI R/ run_f ul | _dunp. sh on sunday at 00: 00
$ADM NDI R/ run_parti al _dunp. sh \

on nmonday tuesday wednesday thursday \
friday saturday at 00: 00

$ADM NDI R/ run_hard_del etes. sh at 22: 00
/ dnf / backups

4w

on

dgr _admi n dgr_cache

/dnfusrl /dnfusr2

filesystem

auto

gzip:1

space_policy vg_policy

dunpgr oup
/ dnf / homre /dnf/openvaul t

dunpgr oup
/ dnf/ cache00

8
1k
on

In the above example:
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devi ce Object
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The t askgr oup named dunp_t asks will run full and incremental backups on all
of the managed filesystems

The managed filesystems / dnf usr 1 and / dnf usr 2 as well as / dnf / home,
/ dnf / openvaul t, and dnf/ cache00 will be backed up because they are
included in DUMP_FI LE_SYSTEMS values in the t askgr oup object and
dunpgr oup object

Note: The list of filesystems to be dumped is calculated as the union of the
DUMP_FI LE_SYSTEMS value in the t askgr oup object and the

DUMP_FI LE_SYSTEMS value defined in each dunpgr oup object that belongs to
the t askgr oup. If DUMP_FI LE_SYSTEMS is defined in any object, only the
explicitly-specified filesystems will be backed up; if DUMP_FI LE_SYSTEMS is
entirely absent from all objects, then all managed filesystems will be backed up by
default.

dunp_t asks will use the default settings when dumping the managed
filesystems, except for the following:

— [ dnfusr: the scripts will use a compression value of gzi p: 1 and will dump
files of any size

— [/ dnf/cache00: regular files that exceed 1 KB will be excluded from the
dump, and up to eight threads will be used when dumping the filesystem.
This also requires that UPDATE_CTI ME is enabled, to permit incremental
backups of the managed filesystem.

This section discusses the following:

"devi ce Object Name" on page 348
"devi ce Object Summary" on page 348

"devi ce Object Parameters" on page 348
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devi ce Object Name

The name of the devi ce object is chosen by the administrator and may contain
uppercase or lowercase alphanumeric characters or underscores. It cannot begin with
an underscore or contain any white space.

devi ce Object Summary

Following is a summary of the potential parameters for the devi ce object:

devi ce
TYPE
MOUNT _SERVI CE
MOUNT _SERVI CE_GROUP
OV_ACCESS MODES
OV_| NTERCHANGE MODES
TMF_TMWNT_OPTI ONS

devi ce Object Parameters

Normally, a dri vegr oup object defines the tape devices to be used by at askgr oup
object (such as the example dunp_t asks), with the LS and the backup scripts sharing
the same devices. However, if backups are to use different drives from those in use
by DMF, they should be defined by a devi ce object. The parameters you define are
based on the mounting service you intend to use.

Parameter Description

TYPE Specifies devi ce (required name for this type of
object). There is no default.

MOUNT _SERVI CE Specifies the mounting service. Possible values are
openvaul t and t nf. You must use openvaul t for
those DGs that contain tape drives on parallel
data-mover nodes. The default is openvaul t.

Note: TMF is not supported on systems running the
Red Hat Enterprise Linux operating system.
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MOUNT _SERVI CE_GROUP

OV_ACCESS_MODES

OV_| NTERCHANGE_MODES

Specifies the name by which the object’s devices are
known to the mounting service:

= OpenVault: use the OpenVault drive group name
that is listed by the ov_dri vegr oup command. See
"Use Corresponding Drive-Group Names in
OpenVault and DMF" on page 121.

= TMF: use the device group name that would be
used with the - g option on the t nn)mt command.
(TMF is not supported on systems running the Red
Hat Enterprise Linux operating system.)

If this parameter is not specified, the devi ce object’s
name is used.

(OpenVault only) Specifies a list of access mode names
that control how data is written to tape. For more
information about the possible values, see the
description of the access option in the ov_nount (8)
man page.

Note: xf sdunp does not use this parameter.

(OpenVault only) Specifies a list of interchange mode
values that control how data is written to secondary
storage. This optional parameter is applied when a
volume is mounted or rewritten. By default, this list is
empty.

Most drives support a value of either conpr essi on or
noconpr essi on.

For example, to specify that you want data compressed,
use:

OV_| NTERCHANGE MODES conpr essi on

Some drives support additional values. For example,
the T10000C drive also supports the additional values
T10000C, T10000B, and T10000A. For example, if you
have a mixture of T10000C and T10000B drives, you
could use the following to tell the T10000C drives to
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TMVE_TMVNT_OPTI ONS

fil esyst emObject

write in compressed T10000B format so that both
drives can then later read the same cartridges:

OV_| NTERCHANGE MODES conpr essi on T10000B

For more information about the possible values, see the
description of the fi r st nount option in the
ov_nount (8) man page.

(TMF only) Specifies command options that should be
added to the t nn)mt command when mounting a tape.
Because DMF uses the - Z option to t mmt , options
controlling block size and label parameters are ignored.
Use - g if the group name is different from the devi ce
object’s name. Use -i to request compression.

This section discusses the following:

< "fil esyst emObject Name" on page 350

< "fil esyst emObject Summary" on page 351

< "fil esyst emObject Parameters" on page 351

< "fil esyst emObject Examples" on page 360

See also "Precedence of Objects for Integrated Backups" on page 154.

fil esyst emObject Name

The name of the fi | esyst emobject is the mount point. It may contain uppercase or
lowercase alphanumeric characters, underscores, and the slash character (/). It cannot
begin with an underscore or contain any white space.

Note: Do not use a symbolic link.
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fil esyst emObject Summary
Following is a summary of the potential parameters for the fi | esyst emobject:

filesystem
TYPE
BUFFERED_I O_SI ZE
Dl RECT_I O_SI ZE
DUMP_COVPRESS
DUMP_MAX_FI LESPACE
DUMP_M GRATE_FI RST
DUMP_STREAMS
DUMP_XFSDUMP_PARANS
| MMUTABLE_BFI DS
MAX_MANAGED_REGQ ONS
MESSAGE_LEVEL
M GRATI ON_LEVEL
M N_ARCHI VE_SI ZE
M N_DI RECT_SI ZE
PCLI CI ES
POSI X_FADVI SE_SI ZE
REL EASETHREADS
TASK_GROUPS
UPDATE_CTI ME
USE_AS_DUMP_DEST
USE_UNI FI ED_BUFFER

fil esyst emObject Parameters
You must have a fi | esyst emobject for each filesystem on which DMF can operate:

= A managed filesystem is a DMAPI-mounted XFS or CXFS filesystem on which DMF
can migrate or recall files. (When using Parallel DMF, it must be a CXFS
filesystem.) The object parameters specify the migration level for the filesystem,
170 options, and (if applicable) policies for MSP selection, file weighting, and
automated space management.

= An archive filesystem is a POSIX filesystem (such as Lustre) that is not managed by
DMF but from which you can efficiently copy files to secondary storage via
the dmar chi ve(1) command. An archive filesystem does not support space
management, migrations, or recalls. The M GRATI ON_LEVEL parameter must be

007-5484-016 351



7: DMF Configuration File
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set to ar chi ve. When using the Parallel DMF, such a filesystem should be
mounted on the DMF server and all mover nodes.

Note: For integrated backups, the value set in the dunpgr oup object overrides the

value set here. See:

= "Precedence of Objects for Integrated Backups" on page 154
< "dunpgr oup Object Parameters" on page 343

The fi | esyst emobject parameters are as follows:

Parameter
TYPE

BUFFERED_| O_SI ZE

DI RECT | O _SI ZE

DUMP_COVPRESS

Description

Specifies f i | esyst em(required name for this type of
object). There is no default.

Specifies the size of 1/0 requests when reading from or
writing to this filesystem using buffered 1/0. The legal
range of values is 4096-16777216. The default is
262144. By default, the unit of measure is bytes; see
"Units of Measure" on page 275. However, this
parameter is ignored when recalling files if

USE_UNI FI ED_BUFFER is set to ON (which is the
default).

Specifies the size of 1/0 requests when reading from
this filesystem using direct 1/0. The legal range of
values is 65536-18446744073709551615. The
default value depends on the filesystem’s configuration,
but will not exceed the value of

DI RECT_| O MAXI MUM _SI ZE defined in the base
object (see "base Object” on page 277). By default, the
unit of measure is bytes; see "Units of Measure" on page
275. This parameter is ignored if the filesystem does
not support direct 1/0. For more information about
direct 170, see O_DI RECT in the open(2) man page.

(integrated-backup context only) Specifies the compression
type and level to be used when dumping this
filesystem, overriding the value set for the t askgr oup
object. The following values are accepted:

OFF No compression.
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DUVP_MAX_FI LESPACE

ON Equivalent to gzi p: 1
(default).
gzi p[ : level] Use gzi p(1) with the

specified compression
level. If you do not
specify level, a value of 1
is used.

bzi p2[ : level] Use bzi p2(1) with the
specified compression
level. If you do not

specify level, a value of 9
is used.

For more information about legal values for level, see
the man page for the compression tool.

For example, for a compression level of 3 with bzi p2,
you would use the following:

DUMP_COVPRESS bzi p2: 3

Note: On backups consisting largely of migrated files,
gzi p: 1 (or ON) gives by far the best performance
without sacrificing compression.

For integrated backups, the value set in a dunpgr oup
object overrides the value set here.

(integrated-backup context only) Specifies the maximum
size of regular files to be included when dumping this
filesystem, overriding the value set for the t askgr oup
object. (This limit does not apply to offline, dual-state,
and partial-state files.) Regular files using more than
this space are silently left out of the backup. The value
is in bytes. You may also specify multiples of KB, MB,
or GB by specifying a suffix of k, m or g, respectively;
however, DMF will round up the value to 1 KB if you
provide a value that equates to less than 1 KB. If this
parameter is not provided, there is no limit.
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DUVP_M GRATE_FI RST

DUMP_STREAMS

DUVP_XFSDUMP_PARANG

| MMUTABLE_BFI DS

354

When this parameter is defined, you must set the
UPDATE_CTI ME parameter to ONin the fi | esyst em
object if you want to use incremental dumps; see
"fil esyst emObject Parameters" on page 351.

For integrated backups, the value set in a dunpgr oup
object overrides the value set here. This parameter can
be dangerous because files are omitted silently.

(integrated-backup context only) Specifies whether or not
the dnmi gr at e command is run before dumping this
filesystem, overriding the value set for the t askgr oup
object. Running dnmi gr at e first ensures that all
migratable files in the managed filesystem are migrated,
thus reducing the amount of backup media space and
making it run much faster. You can set this parameter
to ON or OFF. The default is ON. For integrated backups,
the value set in a dunpgr oup object overrides the value
set here.

(integrated-backup context only) Specifies the number of
xf sdunp streams (threads) to use when dumping this
filesystem, overriding the value set for the t askgr oup
object. Using multiple streams can reduce backup and
restore times. The default is 1 and the maximum is 20.
For integrated backups, the value set in a dunpgr oup
object overrides the value set here.

(integrated-backup context only) Passes parameters to the
xf sdunp program when dumping this filesystem,
overriding the value set for the t askgr oup object. The
value is not checked for validity, so you should use this
parameter with care. Make sure that there are no
conflicts with the xf sdunp parameters generated by
the DMF scripts. For integrated backups, the value set
in a dunpgr oup object overrides the value set here.

Specifies whether or not DMF should restrict operations
that change the BFIDs of the migrated files in this
filesystem. When enabled, the DMF daemon will reject
dmunput and dmmvt r ee requests related to this
filesystem. (It is possible for BFIDs to change, however,
if you use the dmaudi t command to correct cases of
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MAX_MANAGED REG ONS

multiple files with the same BFID.) You can set this
parameter to ON or OFF. The default is OFF (disables).
You must set this parameter to ON if you are using a
product that stores BFIDs externally to DMF, such as
Arcitecta Mediaflux; in that case, see the product
documentation for how to use this parameter and
drmaudi t .

Sets the maximum number of managed regions that
DMF will assign to a file in this filesystem. You can set
MAX_MANAGED REG ONS to any number that is less
than the actual number of regions that will fit in the
filesystem attribute. For a XFS or CXFS filesystem, that
number is 3275.

By default, DMF allows a DMF attribute to contain the
maximum number of managed regions that will still
allow the attribute to fit completely inside the inode,
based on inode size and at t r type. The default value
for afil esyst emobject that does not have a
MAX_MANAGED REG ONS parameter is calculated at
filesystem mount time. This value is chosen to ensure
that the DMF attribute will fit inside the inode,
assuming that no other attribute (such as an ACL) is
already occupying the inode’s attribute space. Table 5-1
on page 172, lists the default maximum file regions.
This parameter does not apply to a filesystem with a
M GRATI ON_LEVEL of ar chi ve.

Caution: You should use MAX_MANAGED REG ONS
cautiously. If you set this parameter to a value that is
larger than the default maximum (see Table 5-1 on page
172), the DMF attribute may not fit inside the inode. If
there are many files with DMF attributes outside of the
inode, filesystem scan times can increase greatly. To
avoid this problem, SGI recommends that a file that has
exceeded the maximum default file regions be made
offline (that is, having a single region) as soon as
possible after the online data has been accessed.
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MESSAGE_LEVEL

M GRATI ON_LEVEL

M N_ARCHI VE_SI ZE

Specifies the highest message level that will be written
to the automated space-management log (aut ol og). It
must be an integer in the range 0-6; the higher the
number, the more messages written to the log file. The
default is 2. This parameter applies only to a filesystem
with a M GRATI ON_LEVEL of aut o. For more
information on message levels, see Chapter 10,
"Message Log Files" on page 507.

Specifies the level of migration services for this
filesystem. (Recall from offline media is not affected by
the value of M GRATI ON_LEVEL.) Valid values are:

= archi ve (only for DMF direct archiving via the
dmar chi ve command)

= aut o (automated space management)
= none (no migration)

= user (only user-initiated migration using the drput
or dmmi gr at e commands)

The migration level actually used for this filesystem is
the lesser of the M GRATI ON_LEVEL value for the
dndaenon object and this value. If you do not want
automated space-management for a filesystem, set

M GRATI ON_LEVEL to user or none. The default is
aut o.

When using Parallel DMF, a managed filesystem (that
is, a filesystem where DMF can migrate or recall files)
must be a CXFS filesystem.

Specifies the minimum file size required for the

dmar chi ve command to copy data directly between an
archive filesystem and DMF secondary storage. Files
smaller than this size will instead be copied between
the archive filesystem and a managed filesystem before
being possibly migrated or recalled from DMF
secondary storage. The legal range of values is
1-18446744073709551615. The default is 1
(meaning that all files will be copied directly to
secondary storage with only metadata going to the
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M N_Di RECT_SI ZE

PCLI CI ES

PCSI X_FADVI SE_SI ZE

managed filesystem). By default, the unit of measure is
bytes; see "Units of Measure" on page 275. This
parameter applies only to a filesystem with a

M GRATI ON_LEVEL value of ar chi ve.

Determines whether direct or buffered 1/0 is used
when reading from this filesystem. If the number of
bytes to be read is smaller than the value specified,
buffered 170 is used; otherwise, direct 1/0 is used. The
legal range of values is O (direct 1/0 is always used)
through 18446744073709551615 (direct I/0 is never
used). The default is 0. By default, the unit of measure
is bytes; see "Units of Measure" on page 275. This
parameter is ignored if the filesystem does not support
direct 170 or is a real-time filesystem. For more
information about direct I/0, see O DI RECT in the
open(2) man page.

Note: Buffered 170 is always used when writing to a
filesystem.

Specifies the names of the configuration objects defining
policies for this filesystem. Policies are defined with

pol i cy objects (see "pol i cy Object”). The POLI Cl ES
parameter is required; there is no default value. A
policy can be unique to each managed filesystem or it
can be reused numerous times. This parameter does
not apply to a filesystem with a M GRATI ON_LEVEL of
ar chi ve.

Specifies the number of bytes after which DMF will call
posi x_f advi se() with advice

POSI X_FADV_DONTNEED when recalling files. The
minimum is 0, which means that posi x_f advi se is
never used. The maximum is
18446744073709551615. The default is 100000000,
which will call posi x_f advi se after each 100,000,000
bytes (approximately) it has written to the file. By
default, the unit of measure is bytes; see "Units of
Measure" on page 275. If you notice performance
problems when recalling files, changing this value may
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358

RELEASETHREADS

TASK_GROUPS

UPDATE_CTI ME

make an improvement, but this will require testing; see
"Poor Recall Performance” on page 669.

DMF does not synchronize the file at this point. If
POsSI X _FADVI SE_SI ZE is set to a nonzero value, DMF
will also call posi x_f advi se when a region is made
online.

Note: Setting this parameter to a small, nonzero value
may have an adverse affect on performance. See the
posi x_f advi se(2) man page for more information.

Specifies the number of threads in the DMF daemon
that will be created to handle requests to release
filesystem blocks when files are made offline (OFL). The
default and minimum value is 1. The maximum value
is 20. This parameter does not apply to filesystems
with a M GRATI ON_LEVEL of ar chi ve.

Names the t askgr oup objects that contain tasks the
daemon should run when M GRATI ON_LEVEL is set to
aut o. By default, no tasks are run.

Specifies whether or not the st _ct i ne value of files in
this filesystem should be changed when certain
operations are performed. (For more information about
st _cti ne, see the st at (2) man page.) If set to ON,
DMF will update the st _cti me value of a file under
the following circumstances:

= When the file transitions from a migrating state
(M Gor ARC) to a migrated state (DUL, PAR, or OFL)

= When the file transitions from a migrated state or a
migrating state to regular state (REG)

= When the file’s si t et ag value changes (for more
information, see the dit ag(1) man page)

You should set this parameter to ON if you have defined
DUMP_MAX_FI LESPACE and wish to perform
incremental backups. See:
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USE_AS_DUMP_DEST

USE_UNI FI ED_BUFFER

= "dunpgr oup Object Parameters" on page 343
< "fil esyst emObject Parameters" on page 351
= "taskgroup Object Parameters" on page 312

« "DUVP_MAX_FI LESPACE Requires UPDATE_CTI ME
for Incremental Backups" on page 148

This parameter is valid only on managed filesystems.
You can set this parameter to ON or OFF. The default is
OFF.

(integrated backups only) Determines if this filesystem
can be used for storing dumps. The value can be one of
the following:

< ON, which means that DMF can be configured in a
t askgr oup object to use this filesystem for storing
dumps. You can set this parameter to ON for only
one fil esyst emobject in the DMF configuration.
This filesystem should not be used for holding
ordinary user data and SGI recommends that the
M GRATI ON_LEVEL value for this filesystem is set
to aut o.

= COFF, which means that DMF will not use this
filesystem for storing dumps and therefore you
cannot configure this filesystem as a
DUMP_DESTI NATI ON value in any dump
t askgr oup. The default setting is OFF.

Determines how DMF manages its buffers when
recalling files in this filesystem. The value can be one of
the following:

= ON, which means that DMF will use the same buffer
for reading and writing and BUFFERED | O _SI ZE is
ignored when recalling files. Setting the value to ON
will cause the size of 1/0 requests to be small when
recalling data from a cloud, DCM, disk, or FTP MSP.
The default setting is ON.

= OFF, which means that DMF uses separate buffers
for reading and writing during recall. That is, DMF
reads data from its backing store (such as tape) into
a buffer and then copies the data into another buffer
for writing. An additional thread for writing is al‘qggg
used.
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fil esyst emObject Examples
This section discusses the following examples:
< "fil esyst emObject Example for a Managed Filesystem" on page 361
< "fil esyst emObject Example for Integrated Backups" on page 362

< "fil esyst emObject Example for Incremental Backups that Restrict File Size" on
page 362

< "fil esyst emObject for DMF Direct Archiving" on page 363
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fil esyst emObject Example for a Managed Filesystem
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Example 7-20 defines a fi | esyst emobject named / user 1 using default values
except as noted.

Example 7-20 fil esyst emObject for a Managed Filesystem

define /userl

TYPE filesystem
M GRATI ON_LEVEL user
POLI Cl ES fs_msp

enddef
In the above example:

= The def i ne parameter must have a value that is the mount point of the filesystem
you want DMF to manage, in this case / user 1. Do not use a symbolic link.

= Only user-initiated migration will be used for migration to offline media.

= The migration policy is set by the pol i cy object named fs_nsp. See "pol i cy
Object" on page 364.

= The example uses the default value for the following parameters, which also apply
toafil esyst emobject for a managed filesystem:

BUFFERED | O_SI ZE

DI RECT | O _SI ZE
MAX_MANAGED REG ONS
MESSAGE_LEVEL

M N_Di RECT_SI ZE
POSI X_FADVI SE_S| ZE
TASK_GROUPS

USE_UNI FI ED_BUFFER
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fil esyst emObject Example for Integrated Backups

Example 7-21 defines a fi | esyst emobject that will be used for integrated backups.

Example 7-21 fil esyst emObject for Integrated Backups

define /dnf/backups

TYPE filesystem
M GRATI ON_LEVEL auto
POLI Cl ES backup_space_pol i cy backup_vg_policy
USE_AS_DUMP_DEST on
enddef

In the above example:

= The def i ne parameter must have a value that is the mount point of the
filesystem you want to use for backups, in this case / dnf / backups. Do not use a
symbolic link.

= Automatic migration will be used.

= The migration policy is set by the pol i cy objects named
backup_space_pol i cy and backup_vg_policy. backup_vg_pol i cy should
include at least two VGs to which data from this filesystem will be migrated . See
"pol i cy Object" on page 364.

= This filesystem can be configured as a DUMP_DESTI NATI ON for an
integrated-backup t askgr oup object. DMF will then use this filesystem for
storing dumps.

fil esyst emObject Example for Incremental Backups that Restrict File Size

362

Example 7-22 defines three fi | esyst emobjects in a configuration that uses
incremental backups. As an illustration, the objects for / user 1 and / user 2 restrict
the size of regular files included in the dumps in order to make the backup
completion times more consistent.

Example 7-22 fil esyst emObjects for Incremental Backups that Restrict File Size

define /userl

TYPE filesystem
M GRATI ON_LEVEL user
POLI Cl ES backup_space_pol i cy backup_vg_policy
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DUMP_MAX_FI LESPACE 1k
UPDATE_CTI ME on
enddef

define /[user?2

TYPE filesystem

M GRATI ON_LEVEL user

POLI Cl ES backup_space_pol i cy backup_vg_policy
DUMP_MAX_FI LESPACE 1k

UPDATE_CTI ME on

enddef

define /[user3

TYPE filesystem

M GRATI ON_LEVEL user

POLI Cl ES backup_space_pol i cy backup_vg_policy
enddef

The above example is similar to previous examples, except for the following:

= Regular files that exceed 1 KB will be excluded from the dumps for / user 1 and
[ user 2 (no regular files will be excluded for / user 3).

e The st _cti me value will be changed on / user 1 and / user 2 when certain
operations are performed, as described in "f i | esyst emObject Parameters" on
page 351. This allows the run_parti al _dunp. sh script to perform incremental
backups and ensures that the regular files in those filesystems will not be missed.
(UPDATE_CTI ME does not need to be set for / user 3 because its object does not
have DUMP_MAX_FI LESPACE set.)

Note: If UPDATE_CTI ME was not set for the / user 1 and / user 2 objects, then
run_partial _dunp. sh would always perform full (level-0) backups for those
managed filesystems.

fil esyst emObject for DMF Direct Archiving

Example 7-23 defines a fi | esyst emobject for an archive filesystem named
/1 ustrefs, using default values except as noted:
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pol i cy Object

364

Example 7-23 fi |l esyst emObject for DMF Direct Archiving

define /lustrefs

TYPE filesystem
M GRATI ON_LEVEL archive
M N_ARCHI VE_SI ZE 262144

enddef

In the above example:

The def i ne parameter must have a value that is the mount point of the archive
filesystem, in this case / | ust r ef s. Do not use a symbolic link.

File data in / | ust r ef s can be copied directly to secondary storage by users via
the dmar chi ve(1l) command.

Files that are smaller than 262,144 bytes are never archived via dmar chi ve but
instead will be copied to a managed filesystem before being possibly migrated or
recalled from DMF secondary storage.

The example uses the default value for the following parameters, which also apply
toafil esyst emobject for DMF direct archiving:

BUFFERED | O_SI ZE

DI RECT | O _SI ZE

M N_Di RECT_SI ZE
POSI X_FADVI SE_S| ZE
USE_UNI FI ED_BUFFER

This section discusses the following:

"Functions of pol i cy Parameters" on page 365

"Rules for pol i cy Parameters" on page 366

"pol i cy Object Name" on page 368

"Managed Filesystem pol i cy Parameters" on page 368

"DCM MSP STORE_DI RECTORY pol i cy Parameters" on page 375

"when Clause" on page 380
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=< "ranges Clause" on page 383

« "pol i cy Configuration Examples" on page 385

Functions of pol i cy Parameters
A pol i cy object specifies behavior for managing the following:
= A managed filesystem
< A DCM STORE_DI RECTORY
The pol i cy object parameters specify the following functions:
= "Automated Space-Management Overview" on page 365
= "File Weighting Overview" on page 365
e "MSP/VG Selection Overview" on page 366
For details about the parameters, see:
= "Managed Filesystem pol i cy Parameters" on page 368

< "DCM MSP STORE_DI RECTORY pol i cy Parameters" on page 375

Automated Space-Management Overview

DMF lets you automatically monitor filesystems and migrate data as needed to
prevent filesystems from filling. This capability is implemented by the dnf snon(8)
daemon. After the dnf smon daemon has been initiated, it will begin to monitor the
managed filesystem in order to maintain the level of free space specified in the
configuration file.

Note: Ideal values for these parameters are highly site-specific, based largely on
filesystem sizes and typical file sizes.

File Weighting Overview

When DMF is conducting automated space management, it derives an ordered list of
files (called a candidate list) and migrates or frees files starting at the top of the list.
The ordering of the candidate list is determined by weighting factors that are defined
by parameters in the configuration file. You can use the file weighting parameters
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multiple times to specify that different files should have different weights. For more
details, see Chapter 11, "Automated Space Management" on page 509.

MSP/VG Selection Overview

DMF can be configured to have many MSPs/VGs, including those specified in an MG
(see "m gr at egr oup Object" on page 426).

Each MSP/VG manages its own set of volumes. The MSP/VG selection parameters
let you migrate files with different characteristics to different MSPs/VGs. You can use
the MSP/VG selection parameters multiple times to specify that different files should
have different MSP/VG selection values.

Rules for pol i cy Parameters
This section discusses the following:
= "Managed Filesystem Rules" on page 366
e "DCM MSP STORE_DI RECTORY Rules" on page 367

Managed Filesystem Rules
The rules for a pol i cy object that is migrating a managed filesystem are as follows:

e The POLI Cl ES parameter for a fi | esyst emobject must specify one and only
one MSP/VG selection policy.

= The TYPE parameter is required for any pol i cy object:

Parameter  Description

TYPE Specifies pol i cy (required name for this type of object). There is no
default.

< If the M GRATI ON_LEVEL parameter for a fi | esyst emobject is aut o, the
PCLI Cl ES parameter for that object must specify one and only one
space-management policy.

= You do not need to specify a weighting policy if the default values are acceptable.
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Providing the above rules are followed, you can have many different combinations
of policies. For example, you could configure one policy that defines all three
categories of policy parameters (automated space management, MSP/VG
selection, and file weighting) and share that policy among all the filesystems, or
you could configure any number of individual MSP/VG selection policies and
space-management policies (including weighting parameters) that you can apply
to one or more filesystems.

DCM MSP STORE_DI RECTORY Rules

007-5484-016

The rules for a pol i cy object that is managing a DCM MSP STORE_DI RECTCORY are
as follows:

The TYPE parameter is required for any pol i cy object:

Parameter  Description

TYPE Specifies pol i cy (required name for this type of object). There is no
default.

If the M GRATI ON_LEVEL for a fi | esyst emobject is aut o, the POLI Cl ES
parameter for that object must specify one and only one space-management policy.

You do not need to specify a weighting policy if the default values are acceptable.

You can configure one policy that defines all three categories of policy parameters
(automated space management, file weighting, and VG selection) and share that
policy among all the filesystems. Alternatively, you might create a VG selection
policy for all filesystems and a space-management policy (including weighting
parameters) for all filesystems.

The DCM MSP supports the concept of dual-residence, which means that a
cache-resident copy of a migrated file has already been copied to secondary
storage and can therefore be released quickly in order to prevent the cache filling,
without any need to first copy it to secondary storage. It is analogous to a
dual-state file that is managed by the standard disk MSP and has equivalent
policy parameters to control it.

The age and space weighting parameters refer to the copies in the cache, not the
originals in the managed filesystem.
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pol i cy Object Name

Managed Filesystem

The name of the pol i cy object is chosen by the administrator and may contain
uppercase or lowercase alphanumeric characters or underscores. It cannot begin with
an underscore or contain any white space.

pol i cy Parameters

This section discusses the following:

"pol i cy Object Summary for a Managed Filesystem" on page 368

= "Automated Space-Management Parameters for a Managed Filesystem" on page
369

= "File Weighting Parameters for a Managed Filesystem" on page 371

= "MSP/VG Selection Parameters for a Managed Filesystem" on page 374

pol i cy Object Summary for a Managed Filesystem

368

Following is a summary of the potential parameters for the pol i cy object for a
managed filesystem:

policy
TYPE
AGE_VEI GHT
FREE_DUALSTATE_FI RST
FREE_SPACE_DECREMENT
FREE_SPACE_M NI MUM
FREE_SPACE_TARGET
M GRATI ON_TARGET
SELECT_MSP or SELECT_VG
S| TE_SCRI PT
SPACE_\EI GHT

For details, see:

= "Automated Space-Management Parameters for a Managed Filesystem" on page
369

= "File Weighting Parameters for a Managed Filesystem" on page 371

= "MSP/VG Selection Parameters for a Managed Filesystem" on page 374
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Automated Space-Management Parameters for a Managed Filesystem
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The following parameters control automated space management for a managed

filesystem:
Parameter

FREE_DUALSTATE_FI RST

FREE_SPACE_DECREMENT

FREE_SPACE_M NI MUM

Description

When set to ON, specifies that dnf sf r ee will first free
dual-state and partial-state files before freeing files it
must migrate. The default is OFF.

Specifies the integer percentage of filesystem space by
which dnf smon or dndskmsp will decrement
FREE_SPACE_M NI MUMif it cannot find enough files to
migrate so that the value is reached. The decrement is
applied until a value is found that can be achieved. If
space later frees up, the FREE_SPACE_M NI MUMis reset
to its original value. Valid values are in the range 1
through the value of FREE_SPACE_TARGET. The
default is 2.

Specifies the minimum integer percentage of the total
filesystem space that dnf snon tries to maintain as free.
When the available free space reaches or falls below
this threshold value, dnf snon will begin to migrate
files (freeing data for dual-state files as needed) in order
to meet the percentages set for FREE_SPACE_M NI MUM
FREE_SPACE_TARGET, and M GRATI ON_TARCET. One
and only one of the pol i cy stanzas associated with a
given fi | esyst emstanza should have a

FREE SPACE M NI MUMvalue if the stanza has a

M GRATI ON_LEVEL of aut o; in this case, there is no
default value.

You should set FREE_SPACE M NI MUMso that it is less
than the values for FREE_SPACE TARGET and
M GRATI ON_TARGET.

Figure 7-1 describes the concepts of free space and
migration targets, using as an example a minimum
free-space threshold of 10%. For example, if offline files
are recalled or regular files are added to the filesystem
such that only 10% of it is free, DMF will try to reach
the free-space target of 30% by freeing the space
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currently held by dual-state files and try to reach the
migration target of 80% by migrating regular files so
that they become dual-state.

Free space Used space
0% 100%

FREE_SPACE_M NI MUM 10% —>[~~~~~~"1
Hitting this threshold (Free)
causes action

FREE_SPACE_TARGET 30%—>

When the FREE_SPACE_M NI MUM
threshold is reached, DMF will free r M GRATI ON TARGET 80%

this percentage of the filesystem When the FREE_SPACE_M Nl MUM
threshold is reached, DMF will
make this percentage of the

DUL filesystem free or dual-state

<« 20% =
When the FREE_SPACE_M NI MUM

threshold is reached, the result of DMF
REG attempting to reach the targets is that
up to this percentage of the filesystem
can contain regular files

100% 0%
Free space Used space

Figure 7-1 Concepts of Free-Space Minimum and Target

For more details, see Chapter 11, "Automated Space
Management" on page 5009.

For the information on how this parameter is used
when automated space management is not configured,
see the dnf . conf (5) man page.

FREE_SPACE TARGET Specifies the integer percentage of total filesystem space
that dnf sf r ee or dndskf r ee tries to free if free space
reaches or falls below the FREE_SPACE M NI MUM
threshold. You should set FREE SPACE TARGET so
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that it is less than M GRATI ON_TARCET. One and only
one of the pol i cy stanzas associated with a given

fil esyst emstanza should have a

FREE SPACE TARGET value if the stanza has a

M GRATI ON_LEVEL of aut o; in this case, there is no
default value.

M GRATI ON_TARGET Specifies the integer percentage of total filesystem space
that dnf snon tries to maintain as a reserve of space
that is free or occupied by dual-state files. (The online
space occupied by dual-state files can be freed quickly
if free space reaches or falls below
FREE_SPACE_M NI MUM) One and only one of the
pol i cy stanzas associated with a given fil esystem
stanza should have a M GRATI ON_TARGET value if the
stanza has a M GRATI ON_LEVEL of aut o; in this case,
there is no default value.

SI TE_SCRI PT Specifies the site-specific script to execute when the
dnf sfr ee, dmdskf r ee, or dnf snon command is run:

= If the script returns a zero exit status, the command
continues its normal processing

= If the script returns a nonzero exit status, the
command returns immediately, using this value as
its own exit status

See dnf sf r ee(8) or dmdskf r ee(8) for further details.
This parameter is optional.

For more details, see Chapter 11, "Automated Space Management" on page 509.
See also:
= "Functions of pol i cy Parameters" on page 365

= "Managed Filesystem Rules" on page 366

File Weighting Parameters for a Managed Filesystem

The following parameters control file weighting for a managed filesystem:
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Parameter
ACGE_VEI GHT

Description

Specifies a floating-point constant and floating-point
multiplier to use when calculating the weight given to a
file’s age, calculated as follows:

constant + ( multiplier * file_age in_days)
The default is a constant of 1 and a multiplier of 1.

The AGE_WVEI GHT parameter accepts an optional when
clause, which contains a conditional expression. You

can use this clause to select which files should use the
AGE_VEI GHT values. See "when Clause" on page 380.

The AGE_WEI GHT parameter also accepts an optional
ranges clause, which specifies the ranges of a file for
which the parameter applies. See "r anges Clause" on
page 383.

DMF checks each AGE_WEI GHT parameter in turn, in
the order that they occur in the configuration file. If the
when clause is present and no r anges clause is present,
DMF determines whether the file matches the criteria in
the clause. If no when clause is present, a match is
assumed. If the file matches the criteria, the file weight
is calculated from the parameter values. If they do not
match, the next instance of that parameter is examined.

You can configure a negative value to ensure that
specific files are never automatically migrated. For
example, you might want to set a minimum age for
migration. The following parameter specifies that files
that have been accessed within 1 day are never
automatically migrated:

AGE_VEI GHT -1 0.0 when age <=1

Note: DMF calculates the age weight and space weight
separately. If either value is less than zero, the file is
not automatically migrated and the file or range is not
automatically freed. Otherwise, the two values are
summed to form the file’s or range’s weight.
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SPACE_WEI GHT

See also:

Specifies a floating-point constant and floating-point
multiplier to use when calculating the weight given to a
file’s size, calculated as follows:

constant + ( multiplier * file_disk_space_in_bytes)
The default is a constant of 0 and a multiplier of O.

For a partial-state file, file_disk_space_in_bytes is the
amount of space occupied by the file at the time of
evaluation.

The SPACE_WEI GHT parameter accepts an optional
when clause, which contains a conditional expression.
See "when Clause" on page 380.

The SPACE_WEI GHT parameter also accepts an optional
ranges clause, which specifies the ranges of a file for
which the parameter applies. See "r anges Clause" on
page 383.

You can configure a negative value to ensure that
specific files are never automatically migrated. For
example, you might want to set a minimum size for
migration. The following parameter specifies that small
files are never automatically migrated:

SPACE_WEI GHT -1 0 when space <= 4k

Note: DMF calculates the age weight and space weight
separately. If either value is less than zero, the file is
not automatically migrated and the file or range is not
automatically freed. Otherwise, the two values are
summed to form the file’s or range’s weight.

= "Functions of pol i cy Parameters" on page 365

= "Managed Filesystem Rules" on page 366
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MSP/VG Selection Parameters for a Managed Filesystem

The following parameters control MSP/VG selection for a managed filesystem:

Parameter

SELECT_MSP,
SELECT_VG

374

Description

Specifies the MSPs, VGs, and MGs to use for migrating
a file. If you use an MG, you must not specify
overlapping MSPs, VGs, or MGs on the same
SELECT_VGand SELECT_MSP statement (taking care to
ensure that the statement expands to a set of
non-overlapping MSPs and VGs when all of the group
members of the MGs are considered). See

"m gr at egr oup Object" on page 426.

Note: The parameters are not used for defining which
MSP/VG to use for recalls; for that, see the definitions
of the LS_NAMES, MSP_NAMES, DRI VE_GROUPS, and
VOLUVE_GROUPS parameters.

The SELECT_MSP and SELECT VG parameters are
equivalent. VGs, cloud MSPs, disk MSPs, FTP MSPs,
and MGs may be specified by either parameter.

You can list as many MSP/VG/MG names as you have
nmsp, vol unegr oup, and m gr at egr oup objects
defined. A copy of the file will be migrated as follows:

= To each MSP/VG listed explicitly

= For each MG listed, to exactly one MSP/VG that is a
member of the MG
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See also:

Note: If DUMP_WORKSPACE is not set or if it is explicitly
set to a location inside the backup filesystem (the
filesystem that has USE_AS DUMP_DEST set to ON),
then you must prevent the migration of temporary files
produced by the integrated-backup method. These
temporary files have a project ID of 4136. To
accomplish this, set the first SELECT V& SELECT _MSP
parameter to the following value:

none when projid = 4136

If no SELECT_MSP or SELECT VG parameter applies to
a file, it will not be migrated.

The parameters are processed in the order that they
appear in the policy. The first SELECT _MSP or
SELECT VG statement that applies to a given file is
honored.

These parameters allow conditional expressions based
on the value of a file tag. See "Customizing DMF" on
page 186.

The r oot user on the DMF server can override the
selection specified in these parameters through the use
of dmput -V or with | i bdnf usr. so calls. If
site—defined policies are in place, they may override
these parameters.

There is no default.

= "Functions of pol i cy Parameters" on page 365

= "Managed Filesystem Rules" on page 366

DCM MSP STORE_DI RECTORY pol i cy Parameters

This section discusses the following:
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“pol i cy Object Summary for a DCM MSP" on page 376

"Automated Space-Management Parameters for a DCM MSP STORE_DI RECTORY"
on page 376

"File Weighting Parameters for a DCM MSP STORE_DI RECTORY" on page 378
"VG Selection Parameters for a DCM MSP STORE_DI RECTORY" on page 380

See also "Functions of pol i cy Parameters" on page 365.

pol i cy Object Summary for a DCM MSP

Following is a summary of the potential parameters for the pol i cy object for a DCM
MSP:

policy

TYPE
DUALRES| DENCE_TARGET
FREE_DUALRESI DENT_FI RST
FREE_SPACE_DECREMENT
FREE_SPACE_M NI MUM
FREE_SPACE_TARGET

SI TE_SCRI PT
CACHE_AGE_V\EI GHT
CACHE_SPACE_W\El GHT
SELECT_LOMER VG

For details, see:

"Automated Space-Management Parameters for a DCM MSP STORE_DI RECTORY"
on page 376

"File Weighting Parameters for a DCM MSP STORE_DI RECTORY" on page 378
"VG Selection Parameters for a DCM MSP STORE_DI RECTORY" on page 380

Automated Space-Management Parameters for a DCM MSP ~ STORE_DI RECTORY

376

The following parameters control automated space management for a DCM MSP
STORE_DI RECTORY:
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Parameter
DUALRESI DENCE TARGET

Description

Specifies the integer percentage of DCM MSP cache
capacity that DMF maintains as a reserve of
dual-resident files whose online space can be freed if
free space reaches or falls below

FREE_SPACE_M NI MUM The drmdsknsp process tries to
ensure that this percentage of the filesystem is copied to
secondary storage, is currently being copied to
secondary storage, or is free after it runs dmdskf r ee to
make space available. This parameter is required for a
DCM MSP; there is no default. (It does not apply to
managed filesystems.)

FREE_DUALRESI DENT_FI RSTWhen set to ON, specifies that dnmdskf r ee will first

FREE_SPACE_DECREMENT

FREE_SPACE_M NI MUM

free dual-resident files before freeing files it must
migrate. The default is OFF.

Specifies the integer percentage of filesystem space by
which dnf smon or dnmdskmsp will decrement
FREE_SPACE_M NI MUMif it cannot find enough files to
migrate so that the value is reached. The decrement is
applied until a value is found that can be achieved. If
space later frees up, the FREE_SPACE_M NI MUMis reset
to its original value. Valid values are in the range 1
through the value of FREE_SPACE_TARGET. The
default is 2.

Specifies the minimum integer percentage of the total
filesystem space that the DCM MSP tries to maintain as
free. When the available free space reaches or falls
below this threshold value, dnmdskf r ee will begin to
free dual-resident files and make non-dual-resident files
dual-resident in order to meet the percentages set for
FREE_SPACE_M NI MUM FREE_SPACE_TARGET, and
DUALRESI DENCE_TARCET.

You should set FREE_SPACE M NI MUMso that it is less
than the values for FREE_SPACE TARGET and
DUALRESI DENCE_TARGET. This parameter is required;
there is no default.

For more details, see Chapter 11, "Automated Space
Management" on page 5009.
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FREE_SPACE_TARGET

SI TE_SCRI PT

See also:

Specifies the integer percentage of total filesystem space
that dnf sf r ee or dndskf r ee tries to free if free space
reaches or falls below the FREE_SPACE M NI MUM
threshold. You should set FREE SPACE TARGET so
that it is less than DUALRESI DENCE_TARCET. This
parameter is required; there is no default.

Specifies the site-specific script to execute when

dnf sfree, dmdskf ree, or dnf snon is run. If it
returns a zero exit status, dnf sfr ee, dndskfree, or
dnf snon continue their normal processing. If nonzero,
they return immediately, using this value as their own
exit status. See dnf sfree(8) or dndskf r ee(8) for
further details. This parameter is optional.

= "DCM MSP STORE_DI RECTCRY Rules" on page 367

= "Functions of pol i cy Parameters" on page 365

File Weighting Parameters for a DCM MSP  STORE_DI RECTORY

378

The pol i cy parameters for file weighting are as follows:

Parameter

CACHE_AGE_V\EI GHT

Description

Specifies a floating-point constant and floating-point
multiplier to use when calculating the weight given to a
file’s age, calculated as follows:

constant + ( multiplier * file_age in_days)

The default is a constant of 1 and a multiplier of 1.

Note: This parameter refers to the copies in the cache,
not the originals in the managed filesystem.

The CACHE_AGE_WEI GHT parameter accepts an
optional when clause, which contains a conditional
expression. See "when Clause" on page 380.
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CACHE_SPACE_W\EI GHT

Add a when clause to select which files should use
these values. DMF checks each AGE_WEI GHT parameter
in turn, in the order that they occur in the configuration
file. If the when clause is present, DMF determines
whether the file matches the criteria in the clause. If no
when clause is present, a match is assumed. If the file
matches the criteria, the file weight is calculated from
the parameter values. If they do not match, the next
instance of that parameter is examined.

You can configure a negative value to ensure that
specific files are never automatically migrated. For
example, you might want to set a minimum age for
migration. The following parameter specifies that files
that have been accessed or modified within 1 day are
never automatically migrated:

CACHE_AGE VEI GHT -1 0.0 when age <=1

Note: DMF calculates the age weight and space weight
separately. If either value is less than zero, the file is
not automatically migrated and the file is not
automatically freed. Otherwise, the two values are
summed to form the file’s weight.

Specifies a floating-point constant and floating-point
multiplier to use when calculating the weight given to a
file’s size, calculated as follows:

constant + ( multiplier * file_disk_space_in_bytes)
The default is a constant of O and a multiplier of O.

For a partial-state file, file_disk_space_in_bytes is the
amount of space occupied by the file at the time of
evaluation.

The CACHE_SPACE_WEI GHT parameter accepts an
optional when clause, which contains a conditional
expression. See "when Clause" on page 380.

Configure negative values to ensure that files are never
automatically migrated. For example, you might want
to set a minimum size for migration. The following
parameter specifies that small files are never

. . 379
automatically migrated:

SPACE_WEI GHT -1 0 when space <= 4k
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See also:
= "Functions of pol i cy Parameters" on page 365

= "DCM MSP STORE_DI RECTCRY Rules" on page 367

VG Selection Parameters for a DCM MSP  STORE_DI RECTORY
The following parameter controls VG selection for a DCM MSP STORE_DI RECTORY:

Parameter Description

SELECT _LOVWER VG Defines the destinations of files that must be flushed to
another MSP or VG. You can specify VGs, MSPs,
and/or MGs, using the same syntax as
SELECT_MSP/SELECT_VGin "MSP/VG Selection
Parameters for a Managed Filesystem" on page 374
except that it must not include DCM MSPs. If no
SELECT LOWER VG applies to a file, it will remain in
the cache indefinitely. A large number of such files may
impair the effectiveness of the DCM MSP or (in extreme
cases) may cause the migration of more user files in the
managed filesystem to fail.

There is no default.
See also:
= "Functions of pol i cy Parameters" on page 365

= "DCM MSP STORE_DI RECTCRY Rules" on page 367

when Clause

The file weighting and MSP/VG selection parameters accept an optional when clause
to restrict the set of files to which that parameter applies. It has the following form:

when expression

expression can include any of the following simple expressions:
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Expression

age

gid

sitefn

projid

sitetag

si ze

softdel et ed

space

Description

Specifies the number of days since last modification or
last access of the file, whichever is more recent.

Specifies the group ID or group name of the file.

Invokes a site-defined policy function once for each file
being considered, and is replaced by the return code of
the function. This is only applicable to the

AGE_WEI GHT, SPACE_WEI GHT, SELECT_MsP, and
SELECT VG parameters in a filesystem’s pol i cy
stanza. For more information, see Appendix C,
"Site-Defined Policy Subroutines and the sitelib. so
Library" on page 735.

Specifies a user-determined number associated with a
file by the dnpr 0j i d(8) command, in the range
0-4294967294 providing that 32-bit project IDs are
enabled in the filesystem; otherwise, the range is
0-65536.

Specifies a site-determined number associated with a
file by the dmt ag(1) command, in the range
0-4294967295. For example:

sitetag = 27
sitetag in (20-40, 5000, 4000000000)

Specifies the logical size of the file, as shown by I's -1.
By default, the unit of measure is bytes; see "Units of
Measure" on page 275.

Specifies whether or not the file corresponding to a
cached copy has been soft deleted; only applicable to
the CACHE_AGE_WEI GHT, CACHE_SPACE_WEI GHT, and
SELECT _LOWER VG parameters in a DCM MSP

pol i cy stanza. Legal values are f al se and t r ue.

Specifies the number of bytes that the file occupies on
disk (always a multiple of the block size, which may be
larger or smaller than the length of the file). There may
be an optional trailing scaling character. Sparse files
usually occupy less space on disk than the size of the
file. For a partial-state (PAR) file, the value used is the
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space that the file occupies on disk at the time of
evaluation. The space that a file occupies on disk can
change over time due to various effects, such as
speculative preallocation. For this reason, si ze may be
a better and more predictable metric to use in policies.
By default, the unit of measure is bytes; see "Units of
Measure" on page 275.

For example, you might use the following line in a
policy:

SELECT_VG none when space < 4096

Your intent would be to restrict files smaller than
4 Kbytes from migrating.

However, this line may actually allow files as small as
1 byte to be migrated, because while the amount of
data in the file is 1 byte, it will take 1 block to hold that
1 byte. If your filesystem uses 4-Kbyte blocks, the
space used by the file is 4096, and it does not match the
policy line.

To ensure that files smaller than 4 Kbytes do not
migrate, use the following line:

SELECT_VG none when space <= 4096
ui d Specifies the user ID or user name of the file.
Combine expressions by using and, or, and ().

Use the following operators to specify values:

| =
>
<
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The following are examples of valid expressions:

space < 10m (space used is less than 10 million bytes)
uid <= 123 (file’s user ID is less than or equal to 123)
gid = 55 (file’s group 1D is 55)

age >= 15 (file’s age is greater than or equal to 15 days)
space > 1g (space used is greater than 1 billion bytes)

uid in (chris, 10 82-110 200)

(file owner’s user name is chri s or

the file owner’s UID is 10, in the range 82-110, or 200)
(gid = 55 or uid <= 123) and age < 5

(file’s age is less than 5 days and its

group ID is 55 or its user ID is less than or equal to 123)

If partial-state files are enabled on your host (meaning that you have the

PARTI AL_STATE_FI LES configuration file parameter set to ON, according to the
information in the DMF release note), you can use the r anges clause to select ranges
of a file. The AGE_WEI GHT and SPACE_WEI GHT parameters accept an optional
ranges clause to restrict the ranges of a file for which a parameter applies. Example
7-25, page 387, shows an example of a policy that contains r anges clauses.

Note: The r anges clause is not valid with the CACHE_AGE_WEI CHT or
CACHE_SPACE_WEI GHT parameters.

The clause has the following form, where byteranges is one or more byte ranges:
ranges byteranges

Each byte range consists of a set of numbers that indicate byte positions. (You can
also use BOF or bof to indicate the first byte in the file and EOF or eof to indicate
the last byte in the file.) Each byte range is separated by a comma and can have one
of the following forms:

= A specification of two byte positions, where first specifies the first byte in the
range and last specifies the last byte in the range:

first: last
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If unsigned, first and last count from the beginning of the file; if preceded by a
minus sign (- ), they count backwards from the end of the file.

The first byte in the file is byte 0 or BOF and the last byte is - 0 or EOF. Therefore,
BOF: ECF and 0: - 0 both define a range covering the entire file.

For example:
— ranges 0: 4095 specifies the first 4096 bytes of the file
— ranges -4095: ECF specifies the last 4096 bytes of the file

A specification of the size of the range, starting at a given point, where first is a
byte position as above and size is the number of bytes in the range, starting at first:

first+size

For example, the following indicates bytes 20 through 29:
ranges 20+10

If size is preceded by a minus sign, it specifies a range of size bytes ending at first.
For example, the following indicates bytes 11 through 20:

ranges 20+-10

A specification of the size of the range only (without a colon or plus symbol),
assumed to start at the end of file (when preceded by a minus sign) or beginning
of file:

-size
size

For example, the following specifies the last 20 bytes in the file:

ranges -20

The first, last, or size values can be of the following forms:

A hexadecimal number: 0xn

A decimal number with an optional trailing scaling character. The decimal
number may include a decimal point (. ) and exponent. The trailing scaling
character may be one of those shown in "Units of Measure" on page 275.
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Note: DMF may round byte ranges and join nearby ranges if necessary. If a range is
given a negative weight, rounding may cause additional bytes to be ineligible for
automated space management.

Do not use a r anges clause when partial-state files are disabled in DMF. Specifying
many ranges for a file is discouraged, as it can cause the time and memory used by
automated space management to grow. DMF has an upper limit on the number of
regions that can exist within a file; this can sometimes cause a range to be given an
effective lower weight than what was specified in the configuration file. This might
happen if the file is already partial-state and the range with largest weight cannot be
made offline (OFL) because that would create too many regions. If the file has too
many regions to make the range offline, but it could be made offline at the same time
as a range with lower weight, it will be given the lower weight. If more than one
range in the middle of a file is not a candidate for automatic migration, the limit on
the number of regions may make it impossible to automatically free other regions of
the file.

Examples

This section discusses the following:

"Automated Space-Management Example" on page 386

"Automated Space-Management Using Ranges Example" on page 387

"MSP/VG Selection Example" on page 388

"pol i cy Examples for Integrated Backups" on page 389
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Automated Space-Management Example

386

Example 7-24 shows an example of a pol i cy object to configure automated space
management.

Example 7-24 pol i cy Object for Automated Space Management

define fs_space

TYPE policy

M GRATI ON_TARGET 50
FREE_SPACE_TARGET 10
FREE_SPACE_M NI MUM 5
FREE_DUALSTATE_FI RST of f

AGE_VEI GHT 0 0.00 when age < 10
AGE_VEI GHT 1 0.01 when age < 30
AGE_VEI GHT 10 0.05 when age < 120

AGE_VEI GHT 50 0.1

SPACE VEIGHT 0 O

enddef

In the above example:

The def i ne parameter must have a value that matches the value previously set in
the POLI ClI ES parameter off i | esyst emobject.

The automated space-management parameters specify that when only 5%
(FREE_SPACE_M NI MUM) of the f s_space filesystem is free, DMF will try to
migrate regular files until 10% (FREE_SPACE_TARGET) of the filesystem is free
and 50% (M GRATI ON_TARGET) of the filesystem is either free or has files that are
dual-state. DMF will not free the space of existing dual-state files before beginning
migration of regular files. (See "Automated Space-Management Parameters for a
Managed Filesystem" on page 369.)

DMF checks each AGE_WEI GHT parameter in turn, in the order that they occur in
the configuration file. DMF checks the when clause to see if the file matches the
criteria.

File migration likelihood increases with the length of time since last access. Files
that have been accessed or modified within the last 10 days have a weight of 0,

making them the least likely to be migrated; files that have not been accessed or
modified in 120 days or more have a far greater weight than all other files.
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= The size of the file does not affect migration because all files have SPACE_WEI GHT
of 0.

Automated Space-Management Using Ranges Example
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Example 7-25 shows a pol i cy object using ranges, which requires that partial-state
files are enabled on the host (meaning that PARTI AL_STATE_FI LES is set to ON and
the appropriate kernel is installed, according to the information in the DMF release
note).

Example 7-25 pol i cy Object for Automated Space Management Using Ranges

define fs2_space

TYPE policy
M GRATI ON_TARGET 50
FREE_SPACE_TARGET 10
FREE_SPACE_M NI MUM 5
FREE_DUALSTATE_FI RST of f

AGE_WEI GHT -1. 0.00 ranges 0:4095 when ui d=624

AGE VEI GHT -1 0 ranges 0:4095, - 4095: EOF when ui d=321
AGE_VEI GHT 1 0.01 when age < 30

AGE_WEI GHT 10 0. 05 when age < 120

AGE_\EI GHT 50 0.1

SPACE WEIGHT 0 O
enddef

The above example is similar to Example 7-24, page 386, with the following
differences:

< If afile is owned by UID 624 and is 1004096 bytes long, the first 4096 bytes are
given an AGE_WEI GHT of - 1. The remaining 1000000 bytes are given an
AGE_VEI GHT based on the age of the file; based on this weight, automated space
management may select this file to be migrated. DMF migrates the entire file
before changing its state to OFL, DUL, or PAR Automated space management may
also choose to put the last 1000000 bytes of the file offline based on the weight of
that range; the first 4096 bytes will not be eligible for being put offline by
automated space management.

= If afile is owned by UID 321, the first and last 4096 bytes of it will not be eligible
for being put offline by automated space management, similar to the above
situation.
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- If a file is owned by UID 956, the policy in Example 7-25 would give the entire file
an AGE_W\EI GHT based on its age.

MSP/VG Selection Example
Example 7-26 defines a pol i cy object for an MSP/VG.
Example 7-26 pol i cy Object for an MSP/VG

define fs_nsp

TYPE policy

SELECT_MSP none when space < 65536
SELECT_MSP cartl cart2 when gid = 22
SELECT_MSP cart 3 when space >= 10m
SELECT_MSP cartl when space >= 50m

SELECT_VG cart2
enddef

In the above example:

= The def i ne parameter must match the value that you set previously in the
PCQLI CI ES parameter of the fi | esyst emobject. See "fi | esyst emObiject
Parameters" on page 351.

= The special MSP name none means that files that are smaller than 65,536 bytes
will never be migrated.

e The VG/MSP names (cart 1, cart 2, cart 3) must match the names set in the
LS NAMES parameter (or else the MSP_NAMES parameter) of the dndaenon object.
The SELECT_MSP and SELECT VG parameters are interchangeable, so both can be
used in the same stanza.

= Any file with a group ID of 22 will be sent to both cart 1 and cart 2

= Smaller files will be sent to cart 3 and larger files will be sentto cart 1

Note: The order of the SELECT MSP and SELECT_VG statements is important.
The first SELECT statement that applies to the file is honored. For example, if the
order of the statements above were reversed, a 10-million-byte file would be
migrated to cart 1, because the check for greater than or equal to 65,536 bytes
would be done first, and it would be true.

= Any other file that does not meet the above criteria is sent to cart 2.
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Example 7-27, page 389 defines the pol i cy objects for integrated backups.

Example 7-27 pol i cy Objects for Integrated Backups

def i ne backup_space_policy

TYPE policy
M GRATI ON_TARGET 99
FREE_SPACE_TARGET 98
FREE_SPACE_M NI MUM 97

enddef

defi ne backup_vg_policy

TYPE policy
SELECT_VG none when projid = 4136
SELECT_VG bvgla bvglb

enddef

In the above example:

The def i ne parameter must match the value that you set previously in the
PCLI CI ES parameter of the fi | esyst emobject that sets USE_AS DUMP_DEST.
See "fi | esyst emObject Parameters" on page 351.

The automated space-management parameters specify that when 97%
(FREE_SPACE_M NI MUM of the filesystem is free, DMF will try to migrate regular
files until 99% (FREE_SPACE_TARGET) of the filesystem is free and 97%

(M GRATI ON_TARGET) of the filesystem is either free or has files that are
dual-state. DMF will not free the space of existing dual-state files before beginning
migration of regular files. (See "Automated Space-Management Parameters for a
Managed Filesystem" on page 369.)

DMF checks each AGE_WEI GHT parameter in turn, in the order that they occur in
the configuration file. DMF checks the when clause to see if the file matches the
criteria.

Files with project ID of 4136 (which are temporary files produced by the
integrated-backup method) will never be migrated.

Note: The order of the SELECT VG statements is important. The first SELECT
statement that applies to a given file is honored.
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e The VG names (bvgla and bvglb) must match the names set in the LS _NAMES
parameter (or else the MSP_NAMES parameter) of the dndaenon object.

f ast mount cache Object
This section contains the following:
< "fast mount cache Object Name" on page 390
< "fast mount cache Object Summary" on page 390
< "fast mount cache Object Parameters" on page 390

< "fast mount cache Object Examples" on page 391

f ast nount cache Object Name

The name of the f ast nount cache object is chosen by the administrator and may
contain uppercase or lowercase alphanumeric characters or underscores. It cannot
begin with an underscore or contain any white space.

f ast nount cache Object Summary

Following is a summary of the potential parameters for the f ast nount cache object:

f ast nount cache
TYPE
CACHE_NMEMBERS

f ast mount cache Object Parameters

The f ast mount cache object defines the parameters for a fast-mount cache.

Parameter Description

TYPE Specifies f ast mount cache (required name for this
type of object). There is no default.
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CACHE_MEMBERS Specifies the MGs and independent VGs to be used as a
fast-mount cache.

f ast nount cache Object Examples

This section discusses the following examples:
< "fast mount cache with an MG" on page 391

= "fast mount cache with a Mix of Members" on page 391

f ast nrount cache with an MG

Example 7-28 f ast mount cache with an MG

define copan_fnt
TYPE f ast mount cache
CACHE_MEMBERS ng_fnt

enddef

In the above example:
= The name of the fast-mount cache is copan_f nt.
= The VGs that will be used for the fast-mount cache are part of the ng_f nt MG.

= The vol urregr oup objects that are part of ng_f nt should use a
RESERVED VOLUMES setting of 1 to ensure proper rotation among the volumes.

= There must be a t askgr oup object configured elsewhere in the configuration file
to free the volumes in the fast-mount cache, and it must reference the t askgr oup
object named copan_f nt. See "t askgr oup Object” on page 304.

f ast nount cache with a Mix of Members

007-5484-016

Example 7-29 f ast mount cache with a Mix of Members

define copan_fnt
TYPE f ast nount cache
CACHE_MEMBERS  vg_c00 ng_fnt
enddef

This example is similar to Example 7-28, page 391, except for the following:
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= There is a single independent VG (vg_c00) and an MG (nmg_f nt) that will be
used for the fast-mount cache.

e The vg_C00 VG should use the default setting of RESERVED VOLUMES (which is
0) because it should never participate in merging and no rotation is required.

Objects Related to an LS

Multiple objects are required to configure an LS. This section discusses the following:

"l'i braryserver Object" on page 392

= "drivegroup Object" on page 395

= "vol umegr oup Object" on page 410

< "m grat egr oup Object” on page 426

= "resourceschedul er Object" on page 432
= "resour cewat cher Object" on page 433

< "all ocati ongroup Object" on page 434

= "Examples of Configuring an LS" on page 436
e "LS Tasks" on page 441

= "LS Database Records" on page 444

| i braryserver Object

This section discusses the following:

e "l'i braryserver Object Name" on page 393
e "l'i braryserver Object Summary" on page 393
e "l'i braryserver Object Parameters" on page 393
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| i braryserver Object Name

The name of the | i br ar yser ver object is chosen by the administrator and may
contain up to 8 uppercase or lowercase alphanumeric characters or underscores. It
cannot begin with an underscore or contain any white space.

| i braryserver Object Summary

Following is a summary of the potential parameters for the | i br ar yser ver object:

l'ibraryserver
TYPE
CACHE_DI R
CACHE_SPACE
COMVAND
COPAN_VSNS

DI SCONNECT_TI MEQUT

DRI VE_GROUPS
MAX_CACHE_FI LE
MESSAGE_LEVEL
RUN_TASK
TASK_GROUPS
WATCHER

I i braryserver Object Parameters

The | i braryserver object, one for each library, has the following parameters:

Parameters
TYPE

CACHE_DI R

007-5484-016

Description

Specifies | i braryserver (required name for this type
of object). There is no default.

Specifies the directory in which the VG stores chunks
while merging them from sparse volumes. If you do
not specify this parameter, DMF uses the value of
TMP_DI R from the base object (see "base Object
Parameters" on page 278). If you use Parallel DMF and
specify CACHE_DI R, it must either be a CXFS filesystem
or be in a CXFS filesystem. This directory must not be
in a managed filesystem. By default, this value must
not reside in the root filesystem (see the description of
ADMDI R_| N_ROOTFS in "base Object Parameters" on
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CACHE_SPACE

COVIVAND

COPAN_VSNS

DI SCONNECT_TI MEQUT

DRI VE_GROUPS

394

page 278). Do not change this parameter while DMF is
running.

Specifies the amount of disk space that dmat | s can use
when merging chunks from sparse volumes. During
merging, small chunks from sparse volumes are cached
on disk before being written to a secondary storage.
The default is 0, which causes all files to be merged via
sockets. By default, the unit of measure is bytes; see
"Units of Measure" on page 275.

The LS can merge volumes more efficiently if it can
stage most of the files to disk.

Note: The zone size influences the required cache space.
See ZONE_SI ZE in "vol umegr oup Object" on page 410.

Specifies the binary file to execute in order to initiate
the LS. This value must be dmat | s.

(COPAN only) Specifies if the fourth character of the
VSN indicates the RAID in the COPAN virtual tape
library (VTL) or COPAN MAID that contains the
volume. This specification applies for all VSNs in this
LS. Specifying ON enables this feature; specifying OFF
disables it. The default is OFF. Do not change this
parameter while DMF is running.

Specifies the number of seconds after which the LS will
consider a mover process to have exited if it cannot
communicate with the process. Likewise, mover
processes will use this value to determine if the LS has
exited. The default is 180 seconds.

Names one or more dr i vegr oup objects containing
drives that the LS can use for mounting and
unmounting volumes. There is no default.

The order of these names is significant. Where there are
multiple copies of the data of migrated files, recalls will
normally be directed to the first-named DG that is
applicable. If more than one VG within a DG contains
copies, the order of the names on VOLUME_GROUPS
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MAX_CACHE_FI LE

MESSAGE_LEVEL

RUN_TASK

TASK_GROUPS

WATCHER

parameters is also relevant. Do not change this
parameter while DMF is running.

Note: See "Ensure that the Cache Copy is Recalled
First" on page 116.

Specifies the largest chunk (in bytes) that will be merged
using the merge disk cache. Larger files are transferred
directly via a socket from the read child to the write
child. The default is 25% of the CACHE SPACE value.
Valid values are 0 through the value of CACHE_SPACE.

Specifies the highest message level that will be written
to the LS log, which includes messages from the LS’s
components. It must be an integer in the range 0-6; the
higher the number, the more messages written to the
log file. The default is 2.

See the description of RUN_TASK in "t askgr oup Object
Parameters" on page 312. Also see "Automated
Maintenance Tasks" on page 175.

Names the t askgr oup objects that contain tasks the LS
should run. By default, no tasks are run.

Names the resource watcher that the LS should run.
The default is no watcher. (A corresponding

resour cewat cher object is required only if the
default parameters are unacceptable. See

"r esour cewat cher Object Parameters” on page 434.)

See also "TMF Configuration Tasks" on page 505.

dri vegr oup Object

This section discusses the following:

« "drivegroup Object Name" on page 396

« "drivegroup Object Summary" on page 396

« "drivegroup Object Parameters" on page 397

007-5484-016
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dri vegr oup Object Name

The name of the dri vegr oup object is chosen by the administrator and may contain
up to 8 uppercase or lowercase alphanumeric characters or underscores. It cannot
begin with an underscore or contain any white space.

dri vegr oup Object Summary
Following is a summary of the potential parameters for the dri vegr oup object:

dri vegroup
TYPE
AGGRESSI VE_HVFY
BANDW DTH_MULTI PLI ER
BLOCK_SI ZE
COMPRESSI ON_TYPE
DRI VE_MAXI MUM
DRI VE_SCHEDULER
DRI VES_TO_DOMN
FADV_SI ZE_VMAI D
LABEL_TYPE
MAX_MS_RESTARTS
MAX_PUT_CHI LDREN
MOUNT_BLOCKED_TI MEQUT
MOUNT_SERVI CE
MOUNT_SERVI CE_GROUP
MOUNT_TI MEQUT
MSG_DELAY
MULTI TAPE_NCDES
OV_ACCESS_MODES
OV_| NTERCHANGE_MODES
POSI TI ONI NG
POSI TI ON_RETRY
READ_ERR_MAXI MUM
READ_ERR_M NI MUM
READ_ERR_TI MEQUT
READ_| DLE_DELAY
REDI RECT_TI ME_DG_DOMN
REI NSTATE_DRI VE_DELAY
REI NSTATE_VOLUME_DELAY
REW ND_DELAY
RUN_TASK

396 007-5484-016



DMF™ 6 Administrator Guide

TASK_GROUPS

TMVF_TMVNT_OPTI ONS

VERI FY_PGCSI TI ON

VOLUME_CGROUPS
VRl TE_CHECKSUM

dri vegr oup Object Parameters

007-5484-016

The dri vegr oup object, one for each pool of interchangeable drives in a single
library, has the following parameters:

Parameter
TYPE

AGCRESSI VE_HVFY

BANDW DTH_MJLTI PLI ER

Description

Specifies dr i vegr oup (required name for this type of
object). There is no default.

Specifies whether or not DMF will set the hvfy flag on
volumes in the VOL database for an expanded set of
error conditions. You can set this parameter to ON or
OFF. The default is OFF (disables).

By default, DMF sets the hvfy flag for a volume in the
VOL database when it determines that there have been
an excessive number of errors while appending to the
volume. (The hvfy flag prevents further writing to that
volume; it must be manually cleared by using the
dmvol admcommand or the appropriate DMF Manager
action.) If this parameter is enabled, DMF will also set
the hvfy flag if there have been 1/0 or positioning
errors in either of the following cases:

= On the last two consecutive mounts, with two
different drives involved

= On three out of the last six mounts, with at least two
different drives involved

Errors that occur while recalling, merging, or migrating,
are counted. DMF may also set hvfy on full tapes
when this parameter is enabled.

(OpenVault only) Specifies a floating point number used
to adjust the amount of bandwidth that the LS assumes
a drive in this DG will use. The value is used when
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BLOCK_SI ZE

COVPRESSI ON_TYPE

scheduling drives, which allows the administrator to
adjust for the affects of compression. The default is 1,
which means no compression. The minimum is . 1 and
the maximum is 1000. The node object parameters
HBA BANDW DTH and NODE_BANDW DTH are related to
this parameter; see "node Object" on page 294.

Specifies the maximum block size to use when writing
from the beginning of a volume. The bl ocksi ze field
in the database is updated with this value and is later
used when reading or appending to a volume. For
most storage devices, DMF supports block sizes
ranging from 4096 — 2097152 bytes; for COPAN
MAID and JBFS, DMF supports block sizes ranging
from 131072 — 2097152 bytes. DMF uses direct 1/0
to tapes when possible. However, direct /0 cannot be
used on some architectures if the block size is larger
than 524288 bytes; in this case, DMF uses buffered 1/0
instead. DMF always uses buffered 1/0 for COPAN
MAID devices. For more information, see "Device
Block-Size Defaults and Bandwidth" on page 276. By
default, the unit of measure is bytes; see "Units of
Measure" on page 275.

The default maximum size is dependent on your device
configuration, show in "Device Block-Size Defaults and
Bandwidth" on page 276.

(COPAN MAID or JBFS only) Specifies the compression
type and level to be used by the write child (dmat wc)
mover process when writing from the beginning of the
volume. The following values are accepted:

snappy Uses the Snappy
compression library.

zli b[: level] Uses the zl i b
compression library with
the specified compression
level. See the zli b(3)
man page for a
description of the
compression levels that
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DRI VE_NMAXI MUM

can be set; 1-9 are valid
values. If you specify

zIl i b without a value, 1
is the default level.

The compression level is set when an empty volume is
first written and remains unchanged for that volume
until it has been emptied and is rewritten. Compression
and decompression are done by the mover process
(dmat we or dmat r ¢) when COPAN MAID or JBFS is
used.

Note: If you specify COMPRESSI ON_TYPE, you must
also specify conpr essi on for the

OV_| NTERCHANGE MODES parameter (below); if you do
not specify conpr essi on for

OV_| NTERCHANGE MODES, the default is no
compression.

If OV_| NTERCHANGE MODES specifies conpr essi on
but COVPRESSI ON_TYPE is not specified, the default is
snappy compression.

Specifies the maximum number of drives that the DG is
allowed to use simultaneously. This may be more or
less than the number of usable drives. The maximum is
100; the default is 100.

If you specify a negative number for this parameter, the
DG will add it to the number of usable drives to derive
the effective maximum. For example, if you specify - 2
and there are 10 usable drives, then up to 8 of them can
used by the VGs that belong to this DG. If a drive is
then configured down (meaning that there are 9
usable), up to 7 drives can be used by the VGs.

Note: A given VG can have a lower maximum value if
you specify the DRI VE_MAXI MUM parameter in its

vol umegr oup stanza. See "vol unmegr oup Object" on
page 410.
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DRI VE_SCHEDULER

DRI VES_TO_DOWN

FADV_SI ZE_MAI D

LABEL_TYPE

400

Names the r esour ceschedul er objects that the DG
should run for the scheduling of drives. The default is
a resource scheduler of default type and parameters.
For the defaults, see "r esour ceschedul er Object
Parameters" on page 432.

Specifies an integer value that controls the number of
"bad" drives the DG is allowed to try to configure
down. When more than this number are down,
whether due to the DG or to external influences such as
the system administrator, the DG does not attempt to
disable any more drives. The default of O prevents the
DG from disabling any drives.

(COPAN MAID only) Specifies when to call

posi x_f advi se() with advice

PCSI X_FADV_DONTNEED for COPAN MAID volumes.
When a zone is ended, DMF calls posi x_f advi se()
provided that at least FADV_SI ZE_MAI D bytes have
been written since the last call to posi x_f advi se().
The minimum is 0, which means that

posi x_fadvi se() will never be called, and the
maximum is 18446744073709551615. The default is
100000000. By default, the unit of measure is bytes;
see "Units of Measure" on page 275.

Specifies the label type used when writing volumes
from the beginning. Possible values are:

< al (ANSI label)

< nl (no label)

Note: nl is not recommended for data security
reasons even though it might be slightly faster than
the other values. nl is not allowed with COPAN
MAID or JBFS.

= sl (standard label for IBM tapes)
The default is al .
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MAX_MS_RESTARTS

MAX_PUT_CHI LDREN

Specifies the maximum number of times that DMF can
attempt to restart the mounting service (TMF or
OpenVault) without requiring administrator
intervention. The default and recommended values are
1 for TMF and 0 for OpenVault.

Specifies the maximum number of write child (dmat wc)
processes that will be scheduled simultaneously for a
DG. Each dmat we process uses one drive. By
specifying a process maximum, some drives can be
reserved for recalls, provided that the total number of
usable drives exceeds the process maximum.

You can specify values as follows:

- If the DG DRI VE_MAXI MUMis a positive value, that
value is the maximum value that you can specify for
the DG MAX_PUT_CHI LDREN.

= If you specify a negative value for the DG
MAX_ PUT_CHI LDREN, the DG will add it to the
value of the DG DRI VE_MAXI MUMto derive the
effective maximum number of processes for this DG.
However, this can result in a situation in which files
cannot be migrated even if there are usable drives,
which can lead to filesystems filling.

= If you do not specify this parameter, then each VG
uses its own value of MAX_PUT_CHI LDREN.

Note: Even if you specify the DG

MAX_PUT_CHI LDREN, a given VG can have a lower
maximum value if you specify the

MAX_PUT_CHI LDREN parameter in its

vol umegr oup stanza. See "vol umegr oup Object"
on page 410.

For example, if there are 6 usable drives available to the
DG, the DG DRI VE_MAXI MUMis not specified, and the
DG MAX_PUT_CHI LDREN is configured to - 2, then a
maximum of 4 drives will be used for migrates. But if 4
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MOUNT_BLOCKED_TI MEQUT

MOUNT_SERVI CE

MOUNT _SERVI CE_GROUP

402

drives are then configured down, at that point no
drives can used for migrates.

Note: If you are using this dri vegr oup object for
integrated backups, SGI recommends a value of 1 so
that the dump data will be appended to a single tape if
possible.

(OpenVault only) Specifies the maximum number of
minutes to wait for a volume to be mounted when
another process is using the drive. When OpenVault is
the mounting service, DMF chooses which drive to use
before starting a mover process. At the time it makes
this choice, the drive is unused. During the small
window between when this choice is made and when
the mount is started, it is possible for a non-mover
process to start using the drive. In that case, the mover
process will block until either the drive becomes unused
or MOUNT _BLOCKED_TIMEOUT minutes have
passed, when the process will be told to exit, and the
work will be scheduled for another drive. The default is
6, the minimum is 4, and the maximum is 35791394,

Specifies the mounting service. Possible values are
openvaul t and t nf. You must use openvaul t for
those DGs that contain drives on parallel data-mover
nodes. The default is openvaul t .

Note: TMF is not supported on systems running the
Red Hat Enterprise Linux operating system.

Specifies the name by which the DG’s devices are
known to the mounting service:

= OpenVault: use the OpenVault drive group name
that is specified by the ov_dri vegr oup command.
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MOUNT_TI MEQUT

MSG_DELAY

Note: OpenVault and DMF each have a group of
interchangeable devices known as a drive group.
Despite their use of the same terminology, a DMF
drive group is different from an OpenVault drive
group, and need not use the same name.

= TMF: use the device group name that would be
used with the - g option on the t nn)mt command.

By default, the dri vegr oup object’s name is used.

Specifies the maximum number of minutes to wait for a
volume to be mounted. When OpenVault is the
mounting service, the smaller of
MOUNT_BLOCKED_TIMEOUT and
MOUNT_TIMEOUT has precedence when the mount is
blocked because the drive is in use by another process;
MOUNT_TIMEOUT applies to all other cases.

If a mount request waits for longer than this period of
time, the DG attempts to stop and restart provided that
the MAX_MS_RESTARTS parameter allows it. This is
done in an attempt to force the hanging subsystem to
resume normal operation or to fail solidly.

Do not make this value too restrictive, as any non-LS
tape activity (including xf sdunp) can legitimately
delay a VG’s volume mount, which could result in this
timeout being exceeded. The maximum is 43920. The
default is 0, which means infinity (that is, forever).

Specifies the number of seconds that all drives in the
DG can be down before DMF sends an e-mail message
to the administrator and logs an error message. The
default is 0, which means that as soon as DMF notices
that the mounting service is up and all of the drives are
configured down, it will e-mail a message. This delay
also applies to email messages sent when no drives are
available for migrates, which can happen if
MAX_PUT_CHI LDREN in the dri vegr oup stanza has a
negative value.
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MULTI TAPE_NODES (Parallel DMF and OpenVault only) Restricts the recall of
a file that involves multiple tapes to one of the specified
mover nodes. Without this restriction, if a given file
was split across more than one tape, multiple mover
nodes can simultaneously recall portions of it, which
may cause a performance degradation.

DMF will choose an active and enabled node from this
list. DMF will use only this node to recall multitape
files until the node is no longer both active and
enabled. Although you can modify the

MULTI TAPE_NODES list while DMF is running, it will
not cause DMF to choose a new node. If you delete the
MULTI TAPE_NODES list, DMF will eventually stop
restricting the recall capability.

The list may include the DMF server (if it acts as a
mover node) as well as any parallel data-mover nodes.
Use spaces to separate the node names.

For example, if you have four mover nodes
(dnf server, nover 1, nover 2, and nover 3), and you
want to restrict the recall of multiple tapes files to any
one of them, you could enter the following:

MULTI TAPE_NCDES nover 1 nover2 nover3 dnfserver

Note: If all drives are down or busy on the chosen
node, multitape recalls will wait until at least one drive
is available.

If a multitape file is partial-state with multiple disjoint
offline pieces, recall is not guaranteed to occur only on
the chosen node.

OV_ACCESS MODES (OpenVault only) Specifies a list of names to be provided
to OpenVault for the accessnode clause when
mounting a volume. These are in addition to the names
that DMF always specifies: vari abl e and r ewi nd. If
you do not specify r eadwr i t e, DMF will provide
readonl y or readw it e, as appropriate. For more
information about the possible values, see the
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OV_| NTERCHANGE_MODES

PCSI TI ONI NG

description of the access option in the ov_nount (8)
man page.

(OpenVault only) Specifies a list of mode values to be
provided to OpenVault when writing a volume from
the beginning. By default, this list is empty.

Most drives support a value of either conpr essi on or
noconpr essi on.

For example, to specify that you want data compressed,
use:

OV_| NTERCHANGE MODES conpr essi on

Compression and decompression are done by the
mover process (drmat we or drmat r ¢) when COPAN
MAID or JBFS is used.

Note: If you use COPAN MAID or JBFS and specify
conpr essi on, also see the COVPRESSI ON_TYPE
parameter (above).

Some drives support additional values. For example,
the T10000C drive also supports the additional values
T10000C, T10000B, and T10000A. For example, if you
have a mixture of T10000C and T10000B drives, you
could use the following to tell the T10000C drives to
write in compressed T10000B format so that both
drives can then later read the same cartridges:

OV_| NTERCHANGE MODES conpr essi on T10000B

For more information about the possible values, see the
description of the fi r st nount option in the
ov_nount (8) man page.

Specifies how the volume should be positioned. The
values can be:

= dat a, which means:
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PCSI TI ON_RETRY

READ_ERR_MAXI MUM

— When writing: use block ID seek capability to
the zone if the block ID is known (the same as
direct)

— When reading: try to determine the block ID of
the data being read and use the block ID seek
capability to position there

< direct, which means use block ID seek capability
to the zone if the block ID is known

= ski p, which means use volume-mark skipping to
the zone

The default depends on the type of drive, and is either
di rect or dat a. If data positioning is specified for a
drive whose default is di r ect, the block ID is
calculated by adding an estimate of the number of
blocks from the start of the zone to the data being
recalled and the block ID of the start of the zone. Not
all drives use this format for block ID.

Specifies the level of retry in the event of a failure
during zone positioning. The values can be:

= none, which means there will be no retry

= | azy, which means the VG retries if a reasonably
fast alternative means of positioning is available
(default)

= aggressi ve, which means the VG can try more
costly and time-consuming alternatives

If the VG is unable to position to a zone, all recalls for
files with data in that zone are aborted by the VG
(though not by DMF if a copy exists in another VG).

The default is | azy, to give the best overall recall time.
If you are having trouble getting data from a volume,
you might want to try aggr essi ve.

Specifies the maximum number of 1/0 errors that will
be tolerated when recalling a file. The legal range of
values is 2-100000. The default is 5000. The value of
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READ ERR_M NI MUM

READ_ERR_TI MEQUT

READ | DLE_DELAY

REDI RECT_TI ME_DG_DOMN

READ ERR_MAXI MUMshould be greater than the value
of READ_ERR_M NI MUM

Note: READ_ERR Tl MEQUT, READ_ ERR M NI MUM and
READ _ERR_NMAXI MUMtogether determine how many
170 errors will be tolerated when recalling a file. If the
number of consecutive 1/0 errors is greater than
READ ERR _NMAXI MUM or if the number of consecutive
170 errors is greater than READ_ERR_M NI MUMand the
elapsed number of seconds since the first error was
seen is greater than READ_ERR_TI MEQOUT, DMF will
stop trying to recall the file from the current VG and
will try to recall another copy (if one exists); otherwise,
the recall will fail.

Specifies the number of errors (after the

READ ERR_TI MEQUT value has elapsed) that will cause
DMF to stop trying to recall a file. The legal range of
values is 1-100000. The default is 10. See the
description of READ_ERR MAXI MUM

Specifies the number of seconds that can elapse since
the first 1/0 error was seen when recalling a file, after
which DMF will stop trying to recall a file upon
reaching the READ_ERR_M NI MUMvalue. The legal
values for READ_ERR Tl MEQUT are 30 through 3600
seconds. The default is 600 seconds. See the
description of READ_ERR MAXI MUM

Specifies the number of seconds that an idle read child
(dmat r ¢) can wait before being told to exit. If other
DMF requests are waiting for a drive, the read child
may be told to exit before READ_IDLE_DELAY seconds
have passed. An individual vol unegr oup stanza may
also specify READ | DLE _DELAY; the value specified in
the vol unmegr oup stanza overrides the value in the

dri vegr oup stanza (see "vol unegr oup Object
Parameters" on page 411). If READ | DLE_DELAY is not
specified in either stanza, the default is 5 seconds.

(OpenVault only) Specifies the number of seconds that
DMF will wait before redirecting recalls; after all drives
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REI NSTATE_DRI VE_DELAY

have been down for REDIRECT _TIME_DG_DOWN
seconds, DMF will start forwarding every recall to the
VG that holds the secondary copy. (However, if a
volume holding a secondary copy is in a tape that has
been exported from the library, this value does not
apply; in that case, DMF will wait for the drives to
become available.) The default and maximum value is
2147483647. The minimum value is 420.

Specifies the number of minutes after which a drive
that was configured down by the DG will be
automatically reinstated and made available for use
again. A value of 0 means it should be left disabled
indefinitely. The default is 1440 (one day).

REI NSTATE_VOLUME_DELAY Specifies the number of minutes after which a volume

REW ND_DELAY

that had its hl ock flag set by DMF will be
automatically reinstated and made available for use
again. A value of 0 means the volume should be left
disabled indefinitely. The default is 1440 (one day).

Specifies the number of seconds that an idle read child
(dmat r ¢) can wait before rewinding. If other DMF
requests are waiting for a drive, the read child may
rewind before REWIND_DELAY seconds have passed.
The maximum is the value of READ | DLE_DELAY. If
READ | DLE_DELAY is not specified, the maximum is
the default value of READ | DLE DELAY. An individual
vol umegr oup stanza may also specify

REW ND_DELAY; the value specified in the

vol umegr oup stanza overrides the value in the

dri vegr oup stanza (see "vol unegr oup Object
Parameters" on page 411). If REW ND_DELAY is not
specified in either stanza, then the default is the
minimum of:

{2, READ_IDLE_DELAY/ 2}

If an idle read child must rewind the volume before the
drive can be used to service other DMF requests, that
will delay the servicing of those requests; therefore you
should use caution when increasing this parameter.
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RUN_TASK

TASK_GROUPS

TMVE_TMVNT_OPTI ONS

VERI FY_POSI TI ON

VOLUME_GROUPS

VRl TE_CHECKSUM

See the description of RUN_TASK in "t askgr oup Object
Parameters" on page 312. Also see "Automated
Maintenance Tasks" on page 175.

Names the t askgr oup objects that contain tasks the
DG should run. By default, no tasks are run.

(TMF only) Specifies command options that should be
added to the t nm)mt command when mounting a tape.
DMF uses the - Z option to t ntrmt to ignore options
controlling block size and label parameters. Use the
BLOCK_SI ZE and LABEL_TYPE DG parameters instead.
There is no need for a - g option here. If it is provided,
it must match the value of the MOUNT _SERVI CE_CGROUP
parameter. To request compression, use -i . Options
that are ignored are -a, -b, -c¢,-D,-f,-F, -1, -L, -n,
-0,-Q-p,-P,-0,-R -t,-T,-U,-v,-V,-w -Xx, and
- X

Specifies whether the LS write child should (prior to
writing) verify that the volume is correctly positioned
and that the volume was properly terminated by the
last use. You can set this parameter to ON or OFF. The
default is ON (verify).

Names the vol umegr oup objects containing volumes
that can be mounted on any of the drives within this
DG. There is no default.

The order of these names is significant. Where there are
multiple copies of the data of migrated files, recalls will
normally be directed to the first-named VG that is
applicable. A given vol unegr oup object can be listed
in only one dri vegr oup object.

Do not change this parameter while DMF is running.

Note: See "Ensure that the Cache Copy is Recalled
First" on page 116.

Specifies if blocks should be checksummed before
writing. If a block has a checksum, it is verified when
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read. You can set this parameter to ON or OFF. The

default is ON.

See also Procedure 9-1 in "Configure OpenVault for a Drive Group" on page 502.

vol unmegr oup Object

This section discusses the following:

vol unmegr oup Object Name

"vol umegr oup Object Name" on page 410
"vol umegr oup Object Summary" on page 410
"vol umegr oup Object Parameters" on page 411

"vol umegr oup Object Example with an AG" on page 423

"vol umegr oup Object Example Overriding dr i vegr oup Settings" on page 426

The name of the vol umegr oup object is chosen by the administrator and may
contain up to 8 uppercase or lowercase alphanumeric characters or underscores. It

cannot begin with an underscore or contain any white space.

DMF supports up to 1024 MSPs, VGs and/or MGs.

vol unegr oup Object Summary

Following is a summary of the potential parameters for the vol unegr oup object:

vol unegr oup

410

TYPE

ALLOCATI ON_GROUP
ALLOCATI ON_MAXI MUM
ALLOCATI ON_M NI MUM
CHECKSUM TYPE

DRI VE_MAXI MUM
FORWARD RECALLS
FULL_ZONE

GET_WAI T_TI ME
HFREE_TI ME

| MPORT_ONLY
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KI LL_WC | F_DEMAND

LOG CAL_BLOCK _PROTECTI ON

MAX_CHUNK_SI ZE

MAX_| DLE_PUT_CHI LDREN

MAX_PUT_CHI LDREN
MERGE_CUTOFF
MERGE_THRESHOLD
M N_VOLUMES
PUT_| DLE_DELAY
PUTS_TI ME

READ | DLE_DELAY
READ TI ME
RESERVED VOLUMES
REW ND_DELAY
RUN_TASK
TASK_GROUPS

TI MEOUT_FLUSH
VOL_MBG_TI ME
ZONE_SI ZE

There must be a vol unegr oup object for each pool of volumes of the same type. It
must be usable on the drives of the associated DG and capable of holding at most one
copy of user files.

Note: The run_t ape_ner ge. sh and run_ner ge_st op. sh tasks and their
associated parameters can be specified in the vol unegr oup object.

A vol unegr oup object has the following parameters:

Parameter

TYPE

ALLOCATI ON_GROUP

Description

Specifies vol unmegr oup (required name for this type of
object). There is no default.

Names the allocation group (AG) that serves as a pool
of additional volumes for this VG. The name may
contain up to 8 uppercase or lowercase alphanumeric
characters or underscores; it cannot begin with an
underscore, contain any white space, or be the same as
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ALLOCATI ON_MAXI MUM

ALLOCATI ON_M NI MUM

KI LL_WC | F_DEMAND

CHECKSUM _TYPE

412

a vol unegr oup object name. See "al | ocat i ongr oup
Object" on page 434 and "vol umegr oup Object
Example with an AG" on page 423.

Specifies the maximum size in number of volumes to
which a VG can grow by borrowing volumes from its
AG. The minimum is 0, the maximum and default are
2147483647. If the VG already contains

ALLOCATI ON_MAXI MUMor more volumes, no
additional volumes are borrowed from the AG. If no
AG is defined, this parameter is meaningless.

Specifies the minimum size in number of volumes to
which a VG can shrink by returning volumes to its AG.
The minimum and default are 0 and the maximum is
the value of ALLOCATI ON_MAXI MUM If the VG already
contains ALLOCATI ON_M NI MUMor fewer volumes, no
additional volumes are returned to the AG. If no AG is
defined, this parameter is meaningless.

Specifies whether or not an idle write child will be
terminated immediately if there is demand for the
drive. By default, one write child per VG is allowed to
stay alive for a short period of time, even if there is
demand for a drive, and even if the

MAX_| DLE_PUT_CHI LDREN value is 0. (If the

MAX_| DLE_PUT_CHI LDREN parameter is set to a
nonzero value, that number of write children will be
allowed to stay alive after the interim time has passed,
so long as the drive is not in demand.) You can set this
parameter to ON or OFF. The default is OFF.

Specifies the type of checksum algorithm to use when
writing new tapes. Possible values are:

e crc32c specifies the CRC32C checksum algorithm,
which is required for the logical block protection
feature (see LOG CAL_BLOCK PROTECTI ON below).
You must use the default setting for
VARl TE_CHECKSUM (ON) when specifying this value
(see "dri vegr oup Object Parameters” on page 397).
Any parallel data-mover nodes that use tapes in this
VG must be running a version of the DMF software

007-5484-016



DMF™ 6 Administrator Guide

007-5484-016

DRI VE_NMAXI MUM

FORWARD_RECALLS

that supports this checksum type. cr c32c is the
default for JBFS volumes.

Note: Using cr c32c may set the actual size of the
blocks written to the tape to be 4 bytes fewer than
the BLOCK_SIZE value (see "dr i vegr oup Obiject
Parameters" on page 397).

= | egacy specifies the original checksum algorithm
used with DMF. | egacy is the default for all other
volume types.

Specifies the maximum number of drives that this VG
is allowed to use simultaneously. The maximum value
for this parameter is 100; the default is the DG

DRI VE_MAXI MUM (see "dri vegr oup Object
Parameters" on page 397).

If you specify a negative value for the VG

DRI VE_MAXI MUM it will be added to the value used for
the DG DRI VE_NMAXI MUMand the sum will be the
effective maximum for this VG.

However, the number of drives actually used is the
least of the following:

e The VG DRI VE_MAXI MUM effective value
< The DG DRI VE_MAXI MUM effective value
< The number of usable drives

For example, suppose that the VG DRI VE_MAXI MUMis
- 1 and the DG DRI VE_MAXI MUM is - 2. If there are 10
usable drives, then up to 7 of them will be available to
this VG. If a drive is then configured down, at that
point up to 6 will be available to this VG.

Specifies whether or not a recall should be directed to
another VG or MSP if the volume required for the recall
is unavailable because it is being written to. If no other
VG or MSP can satisfy the request, it will be handled
by this VG. Use of this parameter may cause additional
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FULL_ZONE

GET_WAI T_TI ME

volume mounts because the decision whether to
forward a recall depends on whether the volume is
being written at the time the recall request is received.
You can set this parameter to ON or OFF. The default is
OFF.

For more information about the use of this parameter in
conjunction with tapes that have been exported from a
library, see "OpenVault and Out-of-Library Tapes" on
page 185. For more information about recalling from
volumes being written, see GET_WAI T_TI ME in

"vol umegr oup Object Parameters" on page 411.

Limits when requests are flushed to a mounted volume
that is not writing to a zone. This applies only during
the short period of time when one write child per VG is
allowed to say alive, even if there is demand for a drive,
and even if the MAX | DLE PUT_CHI LDREN value is 0;
after this time expires, FULL_ZONE is not considered. If
FULL_ZONE is set ON, requests are flushed only when a
full zone has accumulated; otherwise, requests are
flushed as they arrive. (Note that requests are always
flushed in the following circumstances: if the write
child starts, if they are queued when a zone is
completed, if TI MEQUT_FLUSH time has passed, or if a
dmdidle command has been issued. The FULL_ZONE
setting does not impact any of these actions). You can
set this parameter to ON or OFF. The default is OFF.

Limits the amount of time (in seconds) that DMF will
continue writing to a volume after receiving a recall
request for that volume. In the case where there is
gueued writing work, the process writing to a volume
will stop writing after it has finished a zone, providing
a recall request for the volume has been queued for at
least GET_WAI T_TI ME seconds. If socket merges are
taking place, it is possible that a few additional chunks
may be written after the end of the zone before writing
to the volume is stopped (depending on the size of the
chunks). The legal range of values is 600 -
2147483647, the default is 2147483647.
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HFREE_TI ME

| MPORT_ONLY

To minimize extra volume mounts and the number of
partial volumes created, do not make this value too
small. Other requests may be queued before the recall
request, therefore it may not proceed immediately after
DMF stops writing to the volume. Also see

FORWARD RECALLS for more information about
recalling from a volume that is being written.

Specifies the minimum number of seconds that a
volume no longer containing valid data must remain
unused before the VG overwrites it. The default is
172800 seconds (2 days) and the minimum is O.

Note: If you are using this vol urmegr oup object for
integrated backups, SGI recommends that you set
HFREE_TI ME to 1209600 (2 weeks). See
"Consideration for Integrated Backups: Restored
Database May Point to Freed Space" on page 160.

When an LS removes all data from a volume, it sets the
hf r ee (hold free) flag bit in the volume’s VOL record
in the LS database to prevent that volume from being
immediately reused. The next time that the LS scans
the database for available volumes that can be assigned
to volume groups after HFREE_TI ME seconds have
passed, the LS clears the hf r ee flag, allowing the
volume to be rewritten. If HFREE_TI ME is set to 0, the
LS will never clear hf r ee, so an unused volume will
not be reused until you clear its hf r ee flag manually.
For a description of how to set and clear the

hf r ee flag manually, see the dnvol admman page.

Specifies if the VG is used for importing only. You can
set this parameter to ON or OFF. The default is OFF. Set
this parameter ON when the data in the VG is being
migrated to another VG, perhaps as part of a media
hardware upgrade. The daemon will not accept

dmput (1), dnmove(8), or dmar chi ve(l) requests that
specify a VG with this parameter enabled.
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When the DMF daemon performs a complete file recall
from an import-only VG and all other DMF copies also
reside in import-only MSPs or VGs, it makes the file a
regular file (rather than a dual-state file) and it
soft-deletes the VG’s copy of the file.

Note: An import-only VG should never be a member
group of a m gr at egr oup stanza.

LOA CAL_BLOCK_PROTECTI ON

MAX_CHUNK_SI ZE

Specifies whether logical block protection should be
turned on when reading and writing tapes. This feature
applies only to Oracle’s StorageTek T10000C and later
models that support data integrity validation (see the
drive manufacturer’s specifications for the required
level of firmware). You can set this parameter to ON or
OFF. The default is OFF.

If ON is specified, you must do all of the following:
= Use a supported drive

e Set CHECKSUM TYPE to cr c32c in the
vol umegr oup stanza

= Use the default setting for WRI TE_CHECKSUM (ON)
in the dri vegr oup stanza (see "dri vegr oup
Object Parameters" on page 397)

Otherwise, an error message is logged.

Specifies the size of the chunk into which the VG
should break up large files as it writes data to
secondary storage. If a file is larger than this size, it is
broken up into pieces of the specified size. Depending
on other activity, more than one write child may be
used to write the data to secondary storage. If
MAX_CHUNK_SI ZE is O (the default), the VG breaks a
file into chunks only when an end-of-volume is
reached. By default, the unit of measure is bytes; see
"Units of Measure" on page 275. If you set this
parameter in a Parallel DMF configuration where drives
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MAX_| DLE_PUT_CHI LDREN

MAX_PUT_CHI LDREN

in the dri vegr oup are usable from more than one
node, then you should also set MULTI TAPE_NCDES; see
"dri vegr oup Object Parameters" on page 397.

Specifies the maximum number of idle write child
(dmat we) processes that will be allowed simultaneously
for a VG. The maximum is the value of

MAX PUT_CHI LDREN for the VG. The minimum and
default are 0. If you specify a non-zero value, idle

dmat we processes will be allowed to stay alive, with a
volume mounted, for a maximum of PUT_| DLE DELAY
seconds. During this time, if sufficient migrates arrive to
fill a zone, they can be given to an idle dmat we process.

Note: If the drive is needed for other work, there may
be additional delay caused by the time needed to
rewind and unmount the tape associated with the idle
process. There may be times when the number of idle
write children will exceed this value; for example, if
socket merges are occurring or immediately after a
dmat we process completes a zone. If you configure
MAX_| DLE_PUT_CHI LDREN, you must choose its value
and the value of PUT_| DLE_DELAY with the following
in mind:

= OpenVault: DMF can take several minutes to
respond when a drive is needed for some purpose
other than a recall or migrate (for example, for a
dmat snf or xf sdunp request)

= TMF: DMF will not notice that a drive is needed for
another purpose

Specifies the maximum number of write child (dmat wc)
processes that will be scheduled simultaneously for this
VG.

The maximum is the DG MAX_PUT_CHI LDREN effective
value (if specified) or else the DG DRI VE_MAXI MUM
effective value. The minimum is 1. (A negative value is
invalid.)
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MERGE_CUTOFF

MERGE_THRESHCLD

The default is the DG MAX_PUT_CHI LDREN value, if
specified. If you do not configure the DG

MAX_ PUT_CHI LDREN, the default is the same as the VG
DRI VE_MAXI MUM value.

However, the number of process actually scheduled is
the least of the following:

e The VG MAX_PUT_CHI LDREN effective value
e The DG MAX_ PUT_CHI LDREN effective value
< The VG DRI VE_MAXI MUM effective value

e The number of usable drives

Note: If you are using this vol urmregr oup object for
integrated backups, SGI recommends a value of 1 so
that the dump data will be appended to a single tape if
possible.

Also see "Configure Appropriately for SGI 400 VTL or
COPAN MAID Shelves" on page 109.

Specifies a limit at which the VG will stop scheduling
volumes for merging. This number refers to the sum of
the active and queued mover children that are
generated from gets, puts, and merges (that is, the
dmat we and dmat r ¢ processes). The default value for
this option is the value used by the vol unegr oup
object for DRI VE_MAXI MUM This means that if sparse
volumes are available, the VG will create

DRI VE_MAXI MUM number of children, thus using
resources efficiently. However, if any recall requests
arrive for that VG, they will be started before new
merges. Setting this number below DRI VE_MAXI MUM
reserves some volumes for recalls at the expense of
merge efficiency. Setting this number above

DRI VE_MAXI MUMincreases the priority of merges
relative to recalls. The minimum value is 2.

Specifies the integer percentage of active data on a
volume less than which DMF will consider a volume to
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M N_VOLUMES

PUT_| DLE_DELAY

PUTS_TI ME

READ | DLE_DELAY

be sparse and allow merging; a value of O prohibits
merging. This parameter overrides the THRESHOLD
parameter (defined in a t askgr oup stanza) for this
VG, which allows each VG to have a different sparse
volume threshold. If a VG is part of a fast-mount cache,
you must set this parameter to 0. The default is the
THRESHOLD parameter; see "t askgr oup Object
Parameters" on page 312.

Specifies the minimum number of unused volumes that
can exist in the LS database for this VG without
operator notification. If the number of unused volumes
falls below M N_VCOLUMES, the operator is asked to
free-up new volumes. The minimum is 0, the maximum
is 2147483647, and the default is 10. If a VG has an
AG configured, M N_VOLUVMES is applied to the sum of
the number of unused volumes in the VG and in its AG
subject to any ALLOCATI ON_MAXI MUMrestrictions.

Specifies the number of seconds that an idle write child
(dmat we) process will be allowed to stay alive. The
default value is 30 seconds.

Note: If you configure PUT_| DLE_DELAY, you should
also specify MAX_| DLE_PUT_CHI LDREN and consider
the implications of these values on other work that may
be needed for the drive. See the Note under

MAX_| DLE_PUT_CHI LDREN.

Specifies the minimum number of seconds that a VG
waits after it has requested a drive for a write child

before it tells a lower priority child to go away. The

default is 3600 seconds.

Specifies the number of seconds that an idle read child
(dmat r ¢) can wait before being told to exit. If other
DMF requests are waiting for a drive, the read child
may be told to exit before READ_IDLE_DELAY seconds
have passed. The dri vegr oup stanza may also specify
READ | DLE_DELAY; the value specified in the

vol umegr oup stanza overrides the value in the

dri vegr oup stanza. The default value of
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READ_TI ME

RESERVED_VOLUMES

READ | DLE_DELAY is the value that is specified in the
dri vegr oup stanza (see "dri vegr oup Object
Parameters" on page 397).

Specifies the interval (in seconds) after which the VG
will evaluate whether a read child should be asked to
go away (even if it is in the middle of recalling a file) so
that a higher priority child can be started. If

READ TI ME is 0, the VG will not do this evaluation.
The default is 0.

Defines the number of remaining empty volumes that
will cause the VG to stop accepting migration requests:

= If merging is required for the VG, the reserved
volumes will be used for merging. Reserving
volumes prevents the situation where all volumes
become full and there are no volumes available for
merging.

= If the VG is in an MG, the requests will be sent to
another VG in the MG. This enables an MG to avoid
gueuing requests to a full VG when there are
available volumes in another VG.

When the number of empty, writable volumes drops
below this threshold, the VG will fail migrations. If the
migration target was not in an MG, dnf sfree or

dmni gr at e may try repeatedly to migrate the file and
DMF logs may grow to a very large size.

Set RESERVED VOLUNMES as follows:

Setting Circumstance

0 For a VG that is an independent member
of a fast-mount cache (that is, this VG is
listed in the CACHE_MEMBERS parameter,
see "f ast mount cache Object
Parameters" on page 390). This is the
default.
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REW ND_DELAY

RUN_TASK

1 For every VG that is part of an MG in a
fast-mount cache configuration (that is,
the MG is listed in CACHE _NMEMBERS)

1 or more Either of the following:

= For all VGs except the last in an MG
that is not part of a fast-mount cache
and that has a ROTATI ON_STRATEGY
of SEQUENTI AL

= For a VG on a COPAN shelf that is
used as secondary storage

Note: If you set this parameter is set to a non-zero
value, you should set EXPORT_METRI CS to ON (see
"base Object" on page 277).

Specifies the number of seconds that an idle read child
(dmat r ¢) can wait before rewinding. If other DMF
requests are waiting for a drive, the read child may
rewind before REW ND_DELAY seconds have passed.
The maximum is the value of READ | DLE DELAY.
REW ND_DELAY may also be specified in the

dri vegr oup stanza; if REW ND_DELAY is specified in
the dri vegr oup stanza but not in the vol umegr oup
stanza, then the dri vegr oup value is used (see

"dri vegr oup Object Parameters" on page 397). If
REW ND_DELAY is not specified in either stanza, then
the default is the minimum of:

{2, READ_IDLE_DELAY/ 2}

If an idle read child must rewind the volume before the
drive can be used to service other DMF requests, that
will delay the servicing of those requests; therefore you
should use caution when increasing this parameter.

See the description of RUN_TASK in "t askgr oup Object
Parameters" on page 312. Also see "Automated
Maintenance Tasks" on page 175.
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TASK_GROUPS Names the t askgr oup objects that contain tasks the
VG should run. By default, no tasks are run. The only
defined tasks that can be run in a VG t askgr oup are
run_t ape_nerge. sh and run_rmer ge_st op. sh.

TI MEQUT_FLUSH Specifies the number of minutes after which the VG
will flush files to secondary storage, even if the flush
does not produce a full volume zone. The minimum is
0 (that is, do not flush based on time), the maximum is
35791394, and the default is 120 minutes.

See also "Appropriately Force Small Files to Migrate" on
page 107.

VOL_MSG TI ME Specifies the minimum interval (in seconds) between
operator notifications for low-volume and no-volume
conditions for this VG. DMF will send at most one
message for each occurrence of a low-volume condition
and one message for each occurrence of a no-volume
condition. Volumes that are actively being used are not
considered available, and so a VG may fall below the
low-volume or no-volume threshold, and then as the
volumes are no longer being used, it may rise above the
threshold. This can trigger frequent notifications when
the VG is close to the threshold. You can use this
parameter to reduce the number of messages sent.
Additional notifications may be sent when the VG has
no writable volumes at all or when the number of
empty + partial volumes falls below the threshold. The
default value is 86400 seconds (24 hours), the
minimum value is 0, and the maximum value is
2147483647. Also see the M N_VCOLUVMES parameter in
"dri vegr oup Object" on page 395
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ZONE_SI ZE Specifies approximately how much data the write child
should put in a zone. The write child adds files and
chunks to a zone until the data written equals or
exceeds this value, at which time it writes a volume
mark and updates the database.

The VG also uses zone size to determine when to start
write children and the number of write children to
start. The minimum is 1000000 bytes and the
maximum is 1000000000000000, and the default is
50000000 bytes (or 50n). By default, the unit of
measure is bytes; see "Units of Measure" on page 275.
For more information about zone size, also see "Media
Concepts" on page 534

Note: It is critical that the zone size is appropriate for
the media speed and average data compression rate at
your site. A value that is too small can cause poor
write performance because a volume mark is written at
the end of each zone; a value that is too large can
reduce parallelism when migrating files. See "Improve
Drive Performance with an Appropriate VG Zone Size"
on page 105.

The zone size influences the required cache space. The
value for the CACHE_SPACE parameter should be at
least twice the value used for ZONE_SI ZE. Increasing
the ZONE_SI ZE value without also increasing
CACHE_SPACE could cause volume merging to become
inefficient. Merges could have problems if the
ZONE_SI ZE value is larger than the CACHE SPACE
value. For more information about CACHE SPACE, see
"l'i braryserver Object Parameters" on page 393.

See also "Appropriately Force Small Files to Migrate" on
page 107

vol unegr oup Object Example with an AG

You can include an optional AG to provide a logical pool of additional volumes that
are available to multiple VGs. These volumes will automatically be transferred to a
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given VG as they are needed. When free, they can be immediately returned to the
AG, making them eligible for use by another VG. This movement of volumes in and
out of the AG is subject to the restrictions imposed by HFREE_TI ME,

ALLOCATI ON_MAXI MUMand ALLOCATI ON_M NI MUM

To identify the AG for given VG, include the ALLOCATI ON_GROUP parameter within
its vol unegr oup object. Normally, you will use one AG to serve multiple VGs by
including the same ALLOCATI ON_GROUP parameter value in the definition of
multiple vol unegr oup objects.

When you add a group of volumes to the VOL database, you can explicitly assign
them to a specific AG by using the dmvol adm (8) command. If a VG has free
volumes at the time when you add an AG to its stanza, those free volumes will
automatically move into the AG (subject to the restrictions imposed by the
configuration parameters ALLOCATI ON_MAXI MUMand ALLOCATI ON_M NI MUM.

Note: Any volume that is assigned to an AG must be usable by any of the VGs that
will use the AG. That is, you must ensure that volumes assigned to the AG are
mountable on drives in the same DG as any VG that references the AG.

An ALLOCATI ON_GROUP name cannot be the same as a vol unegr oup object name.
A VG must define the ALLOCATI ON_GROUP option in order to use an AG

Example 7-30 vol urmegr oup example with an AG

Do the following:

1. (Optional) Assign the volumes to the AG when you add them to the VOL
database by using the dmvol adm(8) command:

# dmvol adm -1 LS -c "create VSNs vol grp AG"

where:

Option Description

LS Specifies the name of the LS that owns the VOL records

VSNs Specifies one VSN or a range of VSNs separated by the hyphen (-)
character

AG Specifies the AG to which VSNs will be assigned
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Note: The vol gr p field keyword specifies either a VG name or an
AG name.

For example, the following line would assign volumes with the VSNs X04000
through X04010 to the AG agl:

# dmvol adm -1 1sl -c "create X04000- X04010 vol grp agl"
For more information, see the dmvol adm8) man page.

2. Include the AG in the DMF configuration file according to the information in
"vol umegr oup Object” on page 410.

a. Add the ALLOCATI ON_GROUP parameter to the vol unegr oup stanza for
each VG that should use the pool of volumes. For example, the following
extract shows that agl will supply volumes to both vg1 and vg2:

define vgl
TYPE vol unegr oup
ALLOCATI ON_GROUP agl

enddef

define vg2
TYPE vol unegr oup
ALLOCATI ON_GROUP agl

enddef

Note: An AG only requires an al | ocat i ongr oup stanza if you wish to
change its VOL_MSG_TI ME setting.

b. Define the ALLOCATI ON_MAXI MUMand ALLOCATI ON_M NI MUM parameters
as needed in the vol unegr oup stanza to restrict the size of the VG.

3. (Optional) To change the minimum interval between operator notifications for
low-volume and no-volume conditions for the AG to 48 hours (172800 seconds),
you could add the optional al | ocat i ongr oup stanza:

define agl
TYPE al | ocati ongroup
VOL_MSG_TI ME 172800

enddef
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For a more complete example, see "Example: LS with a Resource Watcher, Two DGs,
and an AG" on page 436.

vol unegr oup Object Example Overriding dri vegr oup Settings

The following excerpts illustrate how setting values in the vol unegr oup stanza
override the dri vegr oup settings. Suppose you have the following:

define dgl
TYPE dri vegroup
VOLUVE_GROUPS vgl vg2
MOUNT_SERVI CE_CGROUP dg_c00
enddef
define vgl
TYPE vol unegr oup
READ | DLE_DELAY 0
enddef
define vg2
TYPE vol unegr oup
enddef

The default for REW ND_DELAY depends upon the setting for READ | DLE_DELAY:

< For vgl, READ | DLE_DELAY is set to 0. Therefore, the default value used for
REW ND_DELAY is calculated by using the minimum of 2 and
READ_IDLE_DELAY/ 2 (in this case 0/ 2), making the default 0.

< For vg2, READ | DLE_DELAY is not explicitly set. Therefore, the default value
used for REW ND_DELAY is determined by using the default value of
READ | DLE_DELAY (5) in calculating the minimum of 2 and
READ_IDLE_DELAY/ 2 (in this case 5/ 2), making the default 2.

m gr at egr oup Object
This section discusses the following:

< "m grat egr oup Object Name" on page 427
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< "m grat egr oup Object Summary" on page 427
< "m grat egr oup Object Parameters" on page 427
< "m grat egr oup Object Example with Multiple MGs" on page 431

= "Single m gr at egr oup Object Example Using the ROUND_ROBI N_BY_BYTES
Strategy" on page 431

< "m grat egr oup Object Example Using the ROUND_ROBI N_BY_FI LES Strategy"
on page 431
nm gr at egr oup Object Name

The name of the i gr at egr oup object is chosen by the administrator and may
contain up to 8 uppercase or lowercase alphanumeric characters or underscores. It
cannot begin with an underscore or contain any white space.

DMF supports up to 1024 MSPs, VGs and/or MGs.

nm gr at egr oup Object Summary

Following is a summary of the potential parameters for the mi gr at egr oup object:

m gr at egr oup

TYPE
GROUP_MEMBERS
MULTI PLI ER

ROTATI ON_STRATEGY

nm gr at egr oup Object Parameters

Warning: Never add, delete, or change the order of mi gr at egr oup stanzas while
DMF is running; making changes of this type can result in data corruption or data
loss.

There can be a mi gr at egr oup object for each set of MSPs/VGs that you want to
treat as a single migration target.

A m gr at egr oup object has the following parameters:
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Parameter
TYPE

GROUP_MEMBERS

MULTI PLI ER

Description

Specifies m gr at egr oup (required name for this type
of object). There is no default.

Specifies the list of MSPs/VGs that are members of this
MG. Each migration request will result in exactly one
copy being made to a member MSP/VG. The order of
the group members is significant if you use a

ROTATI ON_STRATEGY of SEQUENTI AL.

The members must have their own vol unmegr oup or
nmsp stanzas in the configuration file. See:

= "vol umegr oup Object" on page 410

< "nsp Object for a Cloud MSP" on page 448

< "nsp Object for an FTP MSP" on page 455

< "nsp Object for a Disk MSP" on page 466

< "nsp Object for a DCM MSP" on page 459

Do not change this parameter while DMF is running.

Do not include an import-only MSP/VG.

Specifies the amount of data to be sent to a group
member relative to the other members listed for
GROUP_MEMBERS when using

ROUND_RCBI N_BY_BYTES or

ROUND_RCBI N_BY_FI LES for ROTATI ON_STRATEGY.
The MULTI PLI ER parameter can contain multiple
floating-point values:

< If the number of MULTI PLI ER values equals the
number of GROUP_MEMBERS entries, the values will
be used in order for each specified member.

= If there are fewer MULTI PLI ER values than
GROUP_MEMBERS entries, the last value will be
repeated for the remaining members.
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ROTATI ON_STRATEGY

If there are more values in MULTI PLI ER than there
are entries in GROUP_MEMBERS, the extras are
ignored (and dncheck will issue a warning).

If there is no MULTI PLI ER parameter, then by
default a value of 1 will be used for each MSP/VG
in GROUP_MEMBERS. This results in an equal
distribution of data among all non-full group
members.

Do not change this parameter while DMF is running.

Specifies the method by which a group member is
selected for a migration request. Valid methods are:

ROUND_ROBI N_BY_BYTES specifies that a certain
number of bytes (defined by MULTI PLI ER) are sent
to each non-full MSP/VG member specified in
GROUP_MEMBERS.

ROUND_ROBI N_BY_FI LES specifies that a certain
number of files (defined by MULTI PLI ER) are sent
to each non-full MSP/VG member specified in
GROUP_MEMBERS.

SEQUENTI AL selects the first member in the list that
is not already marked as full. This strategy is the
default.

If ROTATI ON_STRATEGY is set to SEQUENTI AL, all
GROUP_MEMBERS except the last must be able to report
when they are full:

For a disk MSP, you should specify
FULL_THRESHOLD BYTES to a non-zero value.

For a VG, you should specify RESERVED VOLUMES.
See the recommendations in "Configure
Appropriately for SGI 400 VTL or COPAN MAID
Shelves" on page 109.

Because a cloud MSP, disk cache manager (DCM)
MSP, or FTP MSP never reports that it is full, if used
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it must be the last member in the GROUP_MEMBER
list.

For more information, see:

= "Configure Appropriately for SGI 400 VTL or
COPAN MAID Shelves" on page 109

= "vol umegr oup Object" on page 410
< "nsp Object for a Disk MSP" on page 466

Note the following for ROUND_ROBI N_BY_BYTES and
ROUND_ROBI N_BY_FI LES:

= The goal of these parameters is to optimize VG
bandwidth.

= The amounts specified are rounded up to a whole
file or byte boundary.

= When an MSP/VG becomes full, its multiplier is
removed from the round-robin calculation and the
files are spread among the remaining non-full
MSPs/VGs. A disk MSP will only report that it is
full when FULL_BYTE_THRESHOLD is configured; a
VG will only report that it is full when
RESERVED VOLUMES is configured. (Cloud MSPs,
FTP MSPs, and DCM MSPs never report that they
are full. )

= The statistics for these strategies are stored in the
SPOOL_DIR directory on a per-MG basis and are
persistent in nature.

Do not change this parameter while DMF is running.

Note: VGs only report that they are full when RESERVED VOLUNES is specified; disk
MSPs only report that they are full when FULL_THRESHOLD BYTES is specified as a
non-zero value. Cloud MSPs, DCM MSPs, and FTP MSPs never report that they are
full; therefore, if one of these MSPs is to be included as a GROUP_MEMBER in a

nmi gr at egr oup stanza using SEQUENTI AL for ROTATI ON_STRATEGY, it must be the
last member.
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nmi gr at egr oup Object Example with Multiple MGs

Example 7-31 mi gr at egr oup Object with Multiple MGs

define ngl
TYPE m gr at egr oup
ROTATI ON_STRATEGY ROUND_RCBI N_BY_BYTES
GROUP_MEMBERS vgl vg2

enddef

define ng2
TYPE m gr at egr oup
ROTATI ON_STRATEGY ROUND_RCBI N_BY_BYTES
GROUP_MEMBERS vg3 vg4

enddef

Example 7-31 defines two MGs, ngl and ng?2.
There is no MULTI PLI ER value, so the default value of 1 will be used.

Single m gr at egr oup Object Example Using the ROUND_ROBI N_BY_BYTES Strategy

Example 7-32 Single ni gr at egr oupUsing the ROUND_ROBI N_BY_BYTES Strategy

define ng3
TYPE m gr at egr oup
ROTATI ON_STRATEGY ROUND_RCBI N_BY_BYTES
GROUP_MEMBERS vgl vg2 vg3 vg4
MULTI PLI ER 1 1.5 2 1

enddef

In Example 7-32, vg3 is sent twice as much data as vgl or vg4, and vg2 is sent 1.5
times as much. If vg3 should become full, dnf daenon will still send 1.5 times more
data to vg2 than to vgl and vg4.

nmi gr at egr oup Object Example Using the ROUND_ROBI N_BY_FI LES Strategy
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Example 7-33 mi gr at egr oup Using the SEQUENTI AL Strategy

define ng5
TYPE m gr at egr oup
ROTATI ON_STRATEGY SEQUENTI AL
GROUP_MEMBERS copanl copan2 copan3 copan4 |tol
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enddef

In the above example, each MSP will be filled before advancing to the next (that is,
copanl will be filled before advancing to copan?2). After copan4 is filled, any
subsequent data overflows to the | t o1 library.

resour ceschedul er Object
This section discusses the following:
< "resourceschedul er Object Name" on page 432
= "resourceschedul er Object Summary" on page 432

= "resourceschedul er Object Parameters" on page 432

r esour ceschedul er Object Name

The name of the r esour ceschedul er object is chosen by the administrator and
may contain up to 8 uppercase or lowercase alphanumeric characters or underscores.
It cannot begin with an underscore or contain any white space.

r esour ceschedul er Object Summary

Following is a summary of the potential parameters for the r esour ceschedul er
object:

resour ceschedul er
TYPE
ALGORI THM
PENALTY
\EI GHT

r esour ceschedul er Object Parameters

The entries for a r esour ceschedul er object, one for each DG in a single library,
has the following parameters:

Parameter Description

TYPE Specifies r esour ceschedul er (required name for this
type of object). There is no default.
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ALGORI THM

Specifies the resource scheduling algorithm to be used,
one of:

e fifo (“first-in, first out™)

= wei ght ed_r oundr obi n (default)

If you specify wei ght ed_r oundr obi n, the following apply:

Parameter
PENALTY

resour cewat cher Object

Description

Modifies the priority of requests from a VG that is not
the next one preferred by the round-robin algorithm. It
is a multiplier in the range 0. 0- 1. 0. Low values
reduce the priority of the requests from a VG, high
values increase the priority of an urgent request from
the VG. The default is 0. 7 (an urgent request has a
little more priority than the preferred request).

Assigns a weight to one or more VGs. The ratio of these
weights to each other (within the one DG) determines
the number of opportunities the VG has to obtain drives
when they are needed. The weights are integers in the
range 1-99 and they need not be unique. For efficiency
reasons, small numbers are preferred, especially if large
numbers of VGs are defined. If a given VG appears on
multiple VEI GHT lines, the sum of the weights is used
as the effective weight for that VG. Any VG that does
not appear on a WEI GHT line is assigned the default of
5. If there are no VEI GHT lines, all VGs will use this
default, resulting in a strict round-robin behavior.

VAEI GHT has the following format:
WEI GHT weight vgl vg2 ...

This section discusses the following:

= "resourcewat cher Object Name" on page 434

= "resourcewat cher Object Summary" on page 434

= "resourcewat cher Object Parameters" on page 434
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r esour cewat cher Object Name

The name of the r esour cewat cher object is chosen by the administrator and may
contain up to 8 uppercase or lowercase alphanumeric characters or underscores. It
cannot begin with an underscore or contain any white space.

r esour cewat cher Object Summary

Following is a summary of the potential parameters for the r esour cewat cher object:

resour cewat cher
TYPE
HTML_REFRESH

r esour cewat cher Object Parameters

The r esour cewat cher object is needed only if you wish to change its parameter
defaults; a reference to a resource watcher by the | i br aryser ver object is sufficient
to activate it.

The r esour cewat cher object has the following parameters:

Parameter Description

TYPE Specifies r esour cewat cher (required name for this
type of object). There is no default.

HTM__ REFRESH Specifies the refresh rate (in seconds) of the generated

HTML pages. The default is 60.

al | ocati ongr oup Object

The al | ocat i ongr oup object is optional. You should specify it if you want to
change the default value of its parameter. This section discusses the following:

< "all ocati ongr oup Object Name" on page 435
< "all ocati ongr oup Object Summary" on page 435

< "all ocati ongr oup Object Parameters" on page 435
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al | ocati ongr oup Object Name

The name of the al | ocat i ongr oup object is chosen by the administrator and may
contain up to 8 uppercase or lowercase alphanumeric characters or underscores. It
cannot begin with an underscore or contain any white space. It must match the value
of the ALLOCATI ON_GROUP parameter in the vol unegr oup stanza; see

"vol umegr oup Object Parameters" on page 411.

al | ocati ongr oup Object Summary

Following is a summary of the potential parameters for the al | ocat i ongr oup object:

al | ocati ongroup

TYPE

VOL_MBG_TI ME

al | ocat i ongr oup Object Parameters

007-5484-016

The al | ocat i ongr oup object is needed only if you wish to change its parameter
defaults. A reference to an ALLOCATI ON_GROUP parameter by a vol umegr oup object

is sufficient to activate an AG.

The al | ocat i ongr oup object has the following parameters:

Parameter
TYPE

VOL_MSG_TI ME

Description

Specifies al | ocat i ongr oup (required name for this
type of object). There is no default.

Specifies the minimum interval (in seconds) between
operator notifications for low-volume and no-volume
conditions for this AG. DMF will send at most one
message for each occurrence of a low-volume condition
and one message for each occurrence of a no-volume
condition. An AG’s low-volume threshold depends on
the number of unused volumes in the VGs that use it.
You can use this parameter to further reduce the
number of messages sent. The default value is 86400
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Examples of Configuring an LS

seconds (24 hours), the minimum value is 0, and the

maximum value is 2147483647.

This section contains the following:

= "Example: LS with a Resource Watcher, Two DGs, and an AG" on page 436

= "Example: LS for Fast-Mount Cache" on page 439

Example: LS with a Resource Watcher, Two DGs, and an AG

Example 7-34 defines an LS containing a default resource watcher, two DGs, and one
AG that serves multiple VGs.

Note: Example 7-34 does not use all of the possible options for configuring a
i braryserver object.

Example 7-34 | i braryserver Object with a Resource Watcher, Two DGs, and an AG

define |[|sl

enddef

define dgl

enddef

436

TYPE

COMVAND

DRI VE_GROUPS
CACHE_SPACE
TASK_GROUPS
WATCHER

TYPE
VOLUME_GROUPS

MOUNT _SERVI CE

MOUNT _SERVI CE_GROUP
OV_| NTERCHANGE,_MODES
DRI VE_SCHEDULER

DRI VES_TO_DOWN

REI NSTATE_DRI VE_DELAY

l'i braryserver
dmat| s

dgl dg2

500m

| s_tasks

rw

dri vegroup
vg_1 vg_2
openvaul t

ul triunBgrp
conpr essi on
rs

2

60
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define dg2
TYPE dri vegroup
VOLUME_GROUPS vg_ul 4
MOUNT_SERVI CE openvaul t
MOUNT_SERVI CE_GROUP ul triumigrp
OV_| NTERCHANGE _MODES conpr essi on
DRI VES_TO_DOMN 2
REI NSTATE_DRI VE_DELAY 60

enddef

define rs

TYPE resour ceschedul er
VEI GHT 10 vg_1
VEI GHT 5 vg_2
enddef
define wvg_1
TYPE vol unegr oup
ALLOCATI ON_GROUP ag_ult3
enddef
define vg_2
TYPE vol unegr oup
ALLOCATI ON_GROUP ag_ult3
DRI VE_NMAXI MUM 2
enddef
define vg_ul 4
TYPE vol unegr oup

enddef
In the above example:

= The def i ne value must match the value set previously in the LS _NAMES or
VBP_NAMES parameter of the dndaenon object.

< COVMAND is set to drmat | s, as required.
e There are two DGs, dgl and dg2:
— dg1 contains two VGs (vg_1 vg_2) sharing an AG. A resource scheduler is

defined to give primary vg_1 twice the priority of secondary vg_2 when
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competing for drives. The vol unmegr oup objects are slightly different,
reflecting that vg_2 is usually write-only.

The vg_2 object specifies that it can use at most two tape drives, so that other
drives in the dgl DG will be immediately available for use by vg_1 when it
needs them.

— dg2 contains a single VG, vg_ul 4.

For each VG listed for a VOLUVE_GROUPS parameter of a dri vegr oup object,
there must be a corresponding vol urmregr oup object.

The LS can use 500 million bytes of disk cache space when merging chunks from
sparse volumes.

The | s_t asks object (defined elsewhere) will specify how periodic maintenance
tasks are completed. For more information, see "LS Tasks" on page 441.

The r w resource watcher allows observation of LS operation through a web
browser. Assuming that SPOOL_DI R was set in the base object to be
/dnf/spool ,the URL isfile://dnf/spool/ls/_rwls.htm . Textfiles are
generated in the same directory as the HTML files. (You should define a

r esour cewat cher object only if you want to change its default parameters. See
"r esour cewat cher Object Parameters” on page 434.)

OpenVault is the mounting service. (Because OpenVault is the default mounting
service, this line could be omitted.)

For dgl, OpenVault will use the group name ul t ri unBgr p; for dg1, OpenVault
will use the group name ul t ri unégr p.

Both drives will be used in compression mode.

dgl overrides the default drive scheduler behavior by referring to an object
named rs. The r s object is a r esour ceschedul er object; it specifies that when
there are more requests for drives than there are drives in the DG, vg_1 (with a
weight of 10) is to be given access twice as often as vg_2 (with a weight of 5).

Note: The ratio of the numbers is important, but the exact values are not; the
values 40 and 20 would have the same affect.

Each DG can have at most two drives down temporarily for up to 60 minutes; this
allows for recovery from 1/0 errors if the drives are faulty and will result in an
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operation that is more reliable. If a drive goes down, the administrator is e-mailed
so that maintenance can be performed.

e There is an AG for Ultrium 3 tapes called ag_ul t 3 that is used by VGs vg_1 and
vg_2 (there is no separate configuration stanza for an AG). No AG is defined for
Ultrium 4 tapes in VG vg_ul 4. The volumes have been assigned to ag_ul t 3 by
using the dmvol adm8) command, as described in "vol unmegr oup Object Example
with an AG" on page 423.

In this case, the volumes will automatically be transferred to either vg_1 or vg_2
as they are needed and can be immediately returned from the VG to the AG
(subject to the restrictions imposed by the configuration parameters

ALLOCATI ON_NMAXI MUMand ALLOCATI ON_M NI MUM which in this case are not
defined and therefore use their default values of no allocation maximum and an
allocation minimum of 0).

Example: LS for Fast-Mount Cache

Example 7-35 shows various extracts from the configuration file that highlight some
of the configuration objects that are specifically associated with the fast-mount cache
feature, using two shelves of a COPAN MAID cabinet as the fast-mount cache in
conjunction with secondary storage on a physical tape library.

Example 7-35 | i braryserver and Associated Objects for Fast-Mount Cache

defi ne daenon

TYPE drdaenon

M GRATI ON_LEVEL auto

LS NAMES copan_|l s tape_|s

TASK _GROUPS daenon_t asks dunp_t asks fnt_task
MOVE_FS [ dnf / nove

enddef

define copan_ls

TYPE l'i braryserver
DRI VE_CGROUPS dg_c00 dg_c01
COMVAND dmatl s

enddef

define vg_policy
TYPE policy
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SELECT_VG
enddef

define copan_fnt
TYPE
CACHE_MEMBERS
enddef

define ng_fnc
TYPE
GROUP_MEMBERS
ROTATI ON_STRATEGY
enddef

define dg_c00
TYPE
VOLUME_GROUPS
MOUNT_SERVI CE
MOUNT_SERVI CE_GROUP
enddef

define vg_c00
TYPE
MERGE_THRESHOLD
RESERVED_VOLUMES
enddef

define fnt_task
TYPE
RUN_TASK
FMC_NAME
FREE_VOLUVE_M NI MUM
FREE_VOLUVE_TARCGET
enddef

ng_fnc ng0 ngl

f ast nount cache
ng_f nc

m gr at egr oup
vg_c00 vg_cO01
ROUND_RCBI N_BY_BYTES

dri vegroup
vg_c00
openvaul t
dg_c00

vol unegr oup
0
1

t askgroup

SADM NDI R/ run_fnc_free.sh at 23:00
copan_f nc

10

20

In the above example:

e There are two LSs:

440

One for the fast-mount cache (copan_| s), which must be listed first
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LS Tasks

007-5484-016

— One for the secondary-storage data copy (t ape_|I s)
The dndaenon object has a task for the fast-mount cache operations (f nc_t ask).

There are two DGs (dg_c00 and dg_c01) associated with the LS for the
fast-mount cache.

The MG for the fast-mount cache (ng_f nt) is included in the VG selection policy
as are two secondary-storage targets (mg0O and ngl).

There is an object of type f ast mount cache (named copan_f nt) that has the
ng_f nc MG as the only member.

The ng_f nc MG contains two VGs (vg_c00 and vg_c01).
The dg_c00 DG manages pool of drives in the vg_c00 volume.

Volumes within the vg_c00 VG will never be merged because the
MERGE_THRESHOLD is set to 0, as required for volumes in a fast-mount cache.

The RESERVED VOLUMES parameter is set to 1 in vg_c00 to ensure proper
distribution of data, because vg_cO00 is part of the ng_f nc MG listed for
CACHE_MEMBERS.

Volumes in the fast-mount cache VGs (vg_c00 and vg_c01) will be freed as
required by the run_f nt_free. sh task at 11:00 PM each day. When fewer than
10% of the volumes in the fast-mount cache are free, DMF will free the volumes
with the oldest write dates until 20% of the volumes are free. For more
information, see "t askgr oup Object Example for Fast-Mount Cache Tasks" on
page 339.

Note: For brevity, this example does not show the definitions for vg_c01, dg_c01.
ngO0, ngl, and t ape_I s.

This section discusses the following:

"Overview of LS Tasks" on page 442
"LS t askgr oup Object with One VG" on page 443

"LS t askgr oup Object with Multiple VGs" on page 444
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Overview of LS Tasks

You can configure parameters for how the LS daemon performs the following
maintenance tasks:

= Merging sparse volumes with the r un_t ape_rmer ge. sh task (for physical tapes,
COPAN VTL virtual tapes, COPAN MAID volumes, and JBFS volumes), and the
THRESHOLD, VOLUME_LI M T, and DATA LI M T parameters

Note: For a VG used as a fast-mount cache, do not configure merge tasks. See
"Use Fast-Mount Cache Appropriately” on page 112.

= Stopping volume merges at a specified time with the r un_mner ge_st op. sh task

Table 7-1 on page 305 provides a summary of automated maintenance tasks. For each
of these tasks, you can configure when the task is run. For merging sparse volumes,
you must provide more information such as what determines that a volume is sparse
and how many volumes can be merged at one time.

Note: The run_renove_j ournal s. sh and run_r enove_| ogs. sh tasks are
configured as part of the t askgr oup object for daemon tasks, but these tasks also
clear the journals and logs for MSPs/LSs. These tasks are described in "t askgr oup
Object" on page 304.

Therun_daily_drive_report.sh,run_daily_tsreport.sh, and

run_dail y_report. sh tasks should be configured as part of the t askgr oup object
for dndaenon tasks. This is because there could be multiple LSs for which
run_daily_drive_report.shandrun_daily_tsreport. sh create reports, and
run_daily_report. sh reports on other things besides LS information (such as
information about the managed filesystems).
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LS t askgr oup Object with One VG

Note: When modifying sample RUN_TASK parameters, you can comment out any
tasks you do not want to run, but you should not change the pathnames or task
names, such as $ADM NDI R/ r un_t ape_ner ge. sh.

Example 7-36 t askgr oup Object for LS with One VG

define libraryserver_tasks

TYPE t askgroup
RUN_TASK $ADM NDI R/ run_t ape_nerge. sh on \
nonday wednesday friday at 2:00
THRESHOLD 50
# VOLUVE_LIMT 20
# DATA LIMT 5g
RUN_TASK $ADM NDI R/ run_ner ge_stop. sh at 5:00

In the above example:

e The def i ne value must match the value set previously for the TASK GROUPS
parameter of the | i br ar yser ver object. In this case, | i braryserver _t asks.

e Therun_t ape_nmerge. sh task merges sparse volumes, using the following
criteria to determine that a volume is sparse:

— Its active data is less than 50% (THRESHOLD)

— There is no limit to the number of volumes that can be selected for merging at
one time, because the VOLUME_LI M T parameter is commented out. (If the
comment character is removed, the limit will be 20 volumes.)

Note: This example uses the r un_rmer ge_st op. sh task used to control
volume merging rather than the VOLUME_LI M T and DATA LI M T parameters.

— There is no maximum limit on the amount of data that can be selected for
merging at one time because the DATA LI M T parameter is commented out. (If
the comment character is removed, at most 5 GB can be selected for merging at
one time.)

e Therun_merge_stop. sh task will shut down volume merging at 5:00 AM
every day. Merge requests that were assigned to mover processes will be allowed
to complete.
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For more information about RUN_TASK parameter, see "t askgr oup Object
Parameters" on page 312.

LS t askgr oup Object with Multiple VGs
For an LS, you can configure volume merging as either of the following:

e As part of the | i braryser ver object’s TASK _GROUPS parameter. This permits
volumes from any of the VGs in the LS to be marked as sparse. However, this can
lead to drive scheduling and cache usage conflicts.

= As part of a RUN_TASK parameter in the vol unmegr oup object. This avoids the
scheduling and conflict problems, but you must ensure that there is no overlap in
the times that the various merge tasks run. This might become cumbersome when
there are large numbers of VGs configured; in this case, you can use
run_mer ge_ngr. sh rather than run_t ape_ner ge. sh.

The run_mer ge_ngr . sh task establishes the needs of the VGs for more volumes,
using their M N_VOLUMES parameters as a guide to expected requirements. The task
processes the most urgent requests first, minimizing interference with the production
workload. To use this task, do the following:

1. Define a t askgr oup object, which is referred to by the dri vegr oup object (not
the vol urmegroup or | i braryser ver object).

2. Specify a RUN_TASK parameter for r un_mner ge_ngr . sh in the t askgr oup object
and (optionally) another for r un_mer ge_st op. sh. You can also specify
MESSAGE_LEVEL, THRESHOLD, VOLUVE_LI M T, and DATA LI M T parameters.

3. Ensure that the | i br aryser ver object that refers to this DG has a
resour cewat cher object defined via the WATCHER parameter.

4. For each vol umregr oup object, confirm that the value of its M N_VOLUMES
parameter is realistic.

LS Database Records

After you have added the LS information to the configuration file, use the

dmvol adm(8) command with the - moption to create any missing directories with the
proper labels and to create volume (VOL) and catalog (CAT) records in the LS
database.

You can follow the steps in Procedure 7-1 for each LS that you have defined.
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Caution: Each LS must have a unique set of VSNs.

Procedure 7-1 Creating LS Database Records

The following procedure is shown as an example that assumes you have an LS called
I s1. This LS contains a VG named vg_pri .

1.

Enter the following command and it will respond as shown:

% dmvol adm -m | s1
dmvol adm at rdm open - created database |ibsrv_db
adm 1>

The response is an informational message indicating that dmvol admcould not
open an existing LS database, so it is creating a new and empty one. You should
get this message the first time you use dmvol admfor an LS, but never again. The
next line (adm 1>) is the prompt for dmvol admdirectives.

. Assume that you will use 200 volumes with VSNs VA0001 through VA0200.

After the prompt, enter the following directive:

adm 1> create VA0001l-VA0200 vg vg_pri

Note: You are specifying the VG vg_pri for the volumes being added. It is also
valid to specify an AG name instead of a VG name.

After entering this directive, you will receive 200 messages, one for each entry
created, beginning with the following:

VSN VAO00O01 cr eat ed.
VSN VA0002 cr eat ed.

List all of the VSNs in the newly created library:
adm 2> list all
Complete setting up the LS:

adm 3> qui t
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nsp Objects

nsp Object Name

NAME_FORMAT Details

446

This section discusses the following:

< "msp Object Name" on page 446

< "NAME_FORMAT Details" on page 446

< "nsp Object for a Cloud MSP" on page 448
< "nsp Object for an FTP MSP" on page 455
< "nsp Object for a DCM MSP" on page 459
= "nsp Object for a Disk MSP" on page 466

The name of an nsp object (for a cloud, FTP, disk, or DCM MSP) is chosen by the
administrator and may contain and up to 8 uppercase or lowercase alphanumeric
characters or underscores. It cannot begin with an underscore or contain any white
space.

The NAME_FORMAT parameter consists of substitution strings to create a template for
the names that are used in secondary storage. It applies to the following:

< Cloud MSP for S3 systems
e FTP MSP

= disk MSP

< DCM MSP

The default NAME_FORMAT for all of the supported MSPs is %/ % (username/ bfid).
However, this default may not work well in all circumstances, particularly for a large
number of files in a given directory. You can use the substitution strings listed in
Table 7-3 to create a template that is more appropriate for your site.

The NAME_FORMAT value must include one of the following:

= %b (which will guarantee a unique filename)
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e 92, 93, %l in some combination

The default size allotted to the NAME_FORVMAT value in the daemon database record is
34 bytes. This is large enough to accommodate the default for NAME_FORMAT if the
user name is 8 or fewer characters (the % value is always 24 characters). If you
choose a set of strings that will evaluate to a field that is larger than 34 bytes, you
may want to consider increasing the size of this record; see "Daemon Database Record
Length" on page 173.

The NAME_FORNMAT value is only used when files are being stored. After a file has
been stored, the name is saved in the daemon database. This saved name is used to
retrieve the file. This ensures that migrated files remain accessible even if they are
renamed, if their owner changes, or if the NAME_FORMAT value changes. If you
change the value, it affects only subsequent store operations.

Note the following considerations for specific MSPs:

= For the S3 cloud MSP, you can use the %p string to randomize the order of keys,
which may improve performance for a bucket with a high ingest rate. For
example, a NAVE_FORMAT value of %p%p/ % will create keys that are randomly
distributed according to their first two characters. For more information, see:

http://aws.amazon.com/articles/Amazon-S3/1904

= For a disk MSP, DCM MSP, or FTP MSP, you can use the % or the date- and
time-related substitution strings to spread files over a large number of directories,
to potentially minimize subsequent access times.

= For an FTP MSP that is implemented on a system other than one based on UNIX
or Linux, the default may not work.

Table 7-3 NAME_FORNMAT Strings

String Type String Evaluates To
BFID strings o%d First set of 32 bits of the BFID in lowercase
hexadecimal, which are always 8 pad characters
(00000000)
w2 Second set of 32 bits of the BFID in lowercase
hexadecimal
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String Type

String Evaluates To

Ownership strings

Date strings

Percent string

Partition string

%3

%)

%

%
°%nJ
%
%G
%d
o
9%m
o
V7S
%y
%0
%

Third set of 32 bits of the BFID in lowercase
hexadecimal

Fourth set of 32 bits of the BFID in lowercase
hexadecimal

BFID in lowercase hexadecimal (least-significant 24
characters) without the 8 pad characters found in the
8 most-significant characters of the full BFID

User name of the file owner
User ID of the file owner
Group name of the file

Group ID of the file

Current day of month (2 digits)
Current hour (2 digits)

Current month (2 digits)
Current minute (2 digits)
Current second (2 digits)

Last 2 digits of the current year (such as 03 for 2003)
Literal %character

A digit (0 through 9) derived from the BFID,
producing an essentially random number; up to 9 %
strings are permitted

nsp Object for a Cloud MSP

448

This section discusses the following:

"msp Object Summary for a Cloud MSP" on page 449

"msp Object Parameters for a Cloud MSP" on page 449

"msp Object Example for an S3 Cloud MSP" on page 453

"msp Object Example for a Scality Cloud MSP" on page 454
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nsp Object Summary for a Cloud MSP

Following is a summary of the potential parameters for the msp object for a cloud
MSP:

nsp
TYPE
CHI LD_MAXI MUM
CLOUD_BACKEND
CLOUD_BASE_PATH
CLOUD_BUCKET
CLOUD_HOST
CLOUD_PASSWORD
CLOUD_REDUNDANCY
CLOUD_USER
COVVAND
GUARANTEED DELETES
GUARANTEED GETS
MESSAGE_LEVEL
NAVE_FORVAT
TASK_GROUPS
VRl TE_CHECKSUM

nsp Object Parameters for a Cloud MSP

To enable a cloud MSP, define an msp object for it in the DMF configuration file and
include the name of that object on the MSP_NAMES or LS _NAMES parameter in the
dndaenon object.

The MSP checks the DMF configuration file just before it starts child processes. If the
DMF configuration file changed, it is reread.

A cloud nrsp object has the following parameters:

Parameter Description

TYPE Specifies nsp (required name for this type of object).
There is no default.

CH LD_MAXI MUM Specifies the maximum number of child processes that
the MSP is allowed to fork. The legal range of values is
0-100; the default is 4.
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CLOUD_BACKEND

CLOUD_BASE_PATH

CLOUD_BUCKET

CLOUD_HOST

450

If CHI LD_MAXI MUMis nonzero, its value must be
greater than the sum of GUARANTEED DELETES and
GUARANTEED CETS.

Specifies the backend used by this cloud instance, which
determines how other cloud-specific parameters are
interpreted. There is no default value. Legal values are:

s3 Specifies Amazon Simple Storage Service
(S3)

scality Specifies Scality RING

(S3 only) Specifies a string that is prefixed to the key
(separated from the key by a slash ”/ ” character) in all
requests to S3. The string may not begin or end with a
slash (/). By default, there is no prefix.

A prefix may be useful if another application is sharing
the same S3 bucket and you want to differentiate the
keys that belong to data migrated by DMF. For
example, if this parameter is set to DMF, the S3 key
name would begin with DM~/ NAME_FORMAT.

(S3 only) Specifies the name of the existing S3 bucket to
use when storing files. There is no default for S3
systems.

Specifies one or more domain names or IP addresses
used to connect to the cloud, using the following
format:

hostnamel][ : port] [ , hostname2[ : port] ]

You can specify multiple comma-separated addresses.
Connections will be distributed in round-robin fashion,
in an order that is randomized from the order specified.
The cloud MSP will attempt to send requests to all of
the addresses, ignoring any that fail to respond.

You must provide at least one host value:
= S3: host specifies the address of the S3 service.
= Scality: host specifies the machines that are running

the Scality spr oxyd daemons
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CLOUD_PASSWORD

CLOUD_REDUNDANCY

The default for port varies by the cloud service:
- S3: 80
< Scality: 81

Specifies the file containing password information to
use on the cloud:

= S3: specifies the location of the file that contains the
Secret Access Key (required for S3)

= Scality: specifies the file containing the password to
use on the cloud host (required only if HTTP Basic
Authentication is enabled on the cloud host; see the
Scality documentation for details)

If this file exists, it must be owned by r oot and only
be accessible by r oot .

Specifies the level of data redundancy that is requested
from the cloud service for new files.

Valid values for S3 are as follows:

S3 Value Description

reduced Specifies S3 Reduced
Redundancy Storage (RRS)

st andard Specifies standard S3
redundancy

The default for S3 is st andar d.

Valid values for Scality are as follows:

Scality Value Description

lcopy Specifies that only a
single copy of the data is
kept (no redundancy)

2copi es to 6copi es Specifies the number of
copies (from two to six)
that will be kept
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CLOUD_USER

COVIVAND

GUARANTEED_DELETES

GUARANTEED_GETS

MESSAGE_LEVEL

ARC Specifies Scality Advanced
Resilience Configuration
(ARC)

The default for Scality is 3copi es.

Note: SGI strongly recommends that you migrate at
least two copies to secondary-storage targets in order to
prevent file data loss in the event that a migrated copy
is damaged. A given cloud can be a single point of
failure, therefore redundant copies within one cloud do
not sufficiently protect against data loss. SGI therefore
highly recommends that you migrate data to a second
location (to another cloud instance, tape, or disk).

Specifies the username information on the cloud host:
= S3: specifies the Access Key ID (required)

= Scality: specifies the cloud user (required only if
HTTP Basic Authentication is enabled on the cloud
host; see the Scality documentation for details)

Specifies the binary file to execute in order to initiate
this MSP. For the cloud MSP, this value must be
drtl oudnsp. There is no default.

Specifies the number of child processes that are
guaranteed to be available for processing delete
requests. If CHI LD_MAXI MUMis nonzero, its value must
be greater than the sum of GUARANTEED DELETES and
GUARANTEED GETS. The default is 1.

Specifies the number of child processes that are
guaranteed to be available for processing dnget (1)
requests. If CHI LD_MAXI MUMis nonzero, its value must
be greater than the sum of GUARANTEED DELETES and
GUARANTEED GETS. The default is 1.

Specifies the highest message level that will be written
to the MSP log. It must be an integer in the range 0-6;
the higher the number, the more messages written to

the log file. The default is 2. For more information on
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NAVE_FORMAT

TASK_GROUPS

VRl TE_CHECKSUM

nsp Object Example for an S3 Cloud MSP
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message levels, see Chapter 10, "Message Log Files" on
page 507.

(S3 only) Specifies substitution strings that provide a
template for keys on the S3 cloud storage. You can
customize the strings to create a template that is
appropriate for your site; see "NAME_FORMAT Details”
on page 446.

Names the t askgr oup objects that contain tasks the
MSP should run. By default, no tasks are run.

Specifies if the cloud MSP’s copy of the file should be
checksummed before writing. If the file has been
checksummed, it is verified when read. You can set this
parameter to ON or OFF. The default is ON.

Example 7-37 msp Object for an S3 Cloud MSP

define cl oudA
TYPE
COVMAND
CLOUD_BACKEND
CLOUD_HCsST
CLOUD_USER
CLOUD_PASSWORD
CLOUD_BUCKET
NAME _FORMAT
enddef

In the above example:

nmsp

drcl oudnsp

s3

s3. anazonaws. com

W TSTATQBFJOTLDB2I AB
HOVE_DI R/ password
dnf - bucket

%%/ Yb

= The def i ne value must match the MSP_NAMES or LS _NAMES parameter of the

dndaenon object.

= The command to initiate the cloud MSP must be dntl oudnsp.

e« This cloud MSP instance uses S3.

= The name of the cloud host on which files will be stored is s3. amazonaws. com
and the default port will be used.
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The Access Key ID for the cloud user during session initialization is
W TSTATQBFJOTLDB2| AB.

The Secret Access Key is stored in the file HOME_DIR/ passwor d.
The S3 bucket is named dnf - bucket .

The key names will be randomly ordered by the first two characters (which will
be anywhere from 00 through 99). This avoids sequential keys when writing files,
which may potentially minimize subsequent access times and improve
performance for a bucket with a high ingest rate.

Because CLOUD_REDUNDANCY is not specified, the default st andar d redundancy
will be used.

nsp Object Example for a Scality Cloud MSP

454

Example 7-38 msp Object for a Scality Cloud MSP

define cl oudB

TYPE nmsp

COVVAND drcl oudnsp
CLOUD_BACKEND scality
CLOUD_HOST scal i tyserver
CLOUD_REDUNDANCY 3copi es

enddef

In the above example:

The def i ne value must match the MSP_NANES or LS _NAMES parameter of the
dnmdaenon object

The command to initiate the cloud MSP must be dncl oudnsp
This cloud MSP instance uses Scality
The name of the cloud host on which files will be stored is scal i t yserver

Three copies will be made by the cloud service for redundancy
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nsp Object for an FTP MSP

This section discusses the following:

< "msp Object Summary for an FTP MSP" on page 455
= "nsp Object Parameters for an FTP MSP" on page 455
< " mep Object Example for an FTP MSP" on page 458

nsp Object Summary for an FTP MSP

Following is a summary of the potential parameters for the msp object for an FTP

MSP:

msp

TYPE

CHI LD_NAXI MUM
COMVAND
FTP_ACCOUNT
FTP_COVVAND
FTP_DI RECTORY
FTP_HOST
FTP_PASSWORD
FTP_PORT
FTP_USER
GUARANTEED_DELETES
GUARANTEED_GETS
| MPORT_DELETE

| MPORT_ONLY
MESSAGE_LEVEL
M/S_UNI T
NANE_FORVAT
TASK_GROUPS

VRl TE_CHECKSUM

nsp Object Parameters for an FTP MSP

007-5484-016

To enable a File Transfer Protocol (FTP) MSP, define an nmsp object for it in the DMF
configuration file and include the name of that object on the MSP_NAMES or
LS NAMES parameter in the dmdaenon object.
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DMF has the capability to use an FTP MSP to convert a non-DMF fileserver to DMF
with a minimal amount of down time for the switch over, and at a site-determined
pace. Contact your customer service representative for information about technical
assistance with fileserver conversion.

The MSP checks the DMF configuration file just before it starts child processes. If the
DMF configuration file changed, it is reread.

An FTP nsp object has the following parameters:

Parameter
TYPE

CHI LD_MAXI MUM

COVVAND

FTP_ACCOUNT

FTP_COMVAND

FTP_DI RECTORY

FTP_HOST

Description

Specifies nsp (required name for this type of object).
There is no default.

Specifies the maximum number of child processes that
the MSP is allowed to fork. The legal range of values is
0-100; the default is 4.

If CHI LD_MAXI MUMis nonzero, its value must be
greater than the sum of GUARANTEED DELETES and
GUARANTEED CETS.

Specifies the binary file to execute in order to initiate
this MSP. For the FTP MSP, this value must be
dnf t prmsp. There is no default.

Specifies the account ID to use on the remote FTP
server. Most FTP servers do not need account
information. By default, no account information is
supplied. When account information is required, its
nature and format will be dictated by the remote host
and will vary from operating system to operating
system.

Specifies an additional command to send to the remote
system. There may be more than one instance of this
parameter. By default, no other commands are sent.

Specifies the directory into which files will be placed on
the remote FTP server. There is no default.

Specifies the domain name or IP address of the remote
node on which files are to be stored. If you use a

domain name with multiple IP addresses, the FTP MSP
tries all of the addresses in order. If the remote system
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FTP_PASSWORD

FTP_PORT

FTP_USER

GUARANTEED_DELETES

GUARANTEED_GETS

| MPORT_DELETE

| MPORT_ONLY

007-5484-016

cannot be reached, the MSP waits 5 minutes and retries
again until it succeeds. There is no default.

Specifies the file containing the password to use when
migrating files to the remote system. This file must be
owned by r oot and be only accessible by r oot . (The
MSP will not operate if the FTP_PASSWORD file is
readable by anyone other than r oot .) There is no
default.

Specifies the port number of the FTP server on the
remote system. The default is the value configured for
ftp in the servi ces file.

Specifies the user name to use when migrating files to
the remote system. There is no default.

Specifies the number of child processes that are
guaranteed to be available for processing delete
requests. If CHI LD_MAXI MUMis nonzero, its value must
be greater than the sum of GUARANTEED DELETES and
GUARANTEED GETS. The default is 1.

Specifies the number of child processes that are
guaranteed to be available for processing dnget (1)
requests. If CHI LD_MAXI MUMis nonzero, its value must
be greater than the sum of GUARANTEED DELETES and
GUARANTEED GETS. The default is 1.

Specifies if the MSP should honor hard-delete requests
from the daemon. (This parameter applies only if

| MPORT_ONLY is set to ON.) You can set this parameter
to ON or OFF. The default is OFF. Set | MPORT_DELETE
to ON if you wish files to be deleted on the destination
system when hard deletes are processed.

Specifies if the MSP is used for importing only. You can
set this parameter to ON or OFF. The default is OFF. Set
this parameter ON when the data is stored as a bit-for-bit
copy of the file and must be available to DMF as part of
a conversion. The daemon will not accept dnput (1),
dmmove(8), or dmar chi ve(l) requests that specify an
MSP with this parameter enabled. By default, the MSP
will ignore hard-delete requests when this parameter is
enabled. When the DMF daemon performs a complete
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MESSAGE_LEVEL

M/S_UNI T

NAVE_FORMAT

TASK_GROUPS

VRl TE_CHECKSUM

nsp Object Example for an FTP MSP

file recall from an import-only MSP and all other DMF
copies also reside in import-only MSPs or VGs, it
makes the file a regular file rather than a dual-state file,
and it soft-deletes the MSP’s copy of the file.

Note: An import-only MSP should never be a member
of a m gr at egr oup stanza.

Specifies the highest message level that will be written
to the MSP log. It must be an integer in the range 0-6;
the higher the number, the more messages written to
the log file. The default is 2. For more information on
message levels, see Chapter 10, "Message Log Files" on
page 507.

Defines the storage device type on an IBM MVS™
system. You must specify a this parameter when the
destination is an MVS system. Valid values are:

3330

3350

3380

3390

Specifies the strings that form a template for names
stored in FTP_DIRECTORY. You can customize the
strings to create a template that is appropriate for your
site; see "NAME_FORMAT Details" on page 446.

Names the t askgr oup objects that contain tasks the
MSP should run. By default, no tasks are run.

Specifies if the FTP MSP’s copy of the file should be
checksummed before writing. If the file has been
checksummed, it is verified when read. You can set this
parameter to ON or OFF. The default is ON.

Example 7-39 msp Object for an FTP MSP

define ftp
TYPE

458

msp
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COVVAND dnft pmsp

FTP_HOST fileserver
FTP_USER dnf

FTP_ACCOUNT dnf . di sk
FTP_PASSWORD /dnf/ftp/password
FTP_DI RECTORY ftpmsp
FTP_COMVAND umask 022

enddef

In the above example:

The string %/ % will be used as a template to create names for files stored on
remote hosts in FTP_DIRECTORY (which is the default when NAME_FORMAT is not
specified)

The def i ne value must match the MSP_NANMES or LS _NAMES parameter of the
dndaenon object

The command to initiate the FTP MSP must be dnf t prsp

The user name for the remote FTP server during session initialization is dnf
The name of the remote host on which files will be stored is fi | eserver
The remote host requires the FTP account information dnf . di sk

The password for the user on the remote host is stored in the file
[ dnf/ftp/ password

Files will be placed into the ft psp directory on the remote host

The umask for files created will be set to 022, which removes write permission for
group and ot her

nsp Object for a DCM MSP

This section discusses the following:

007-5484-016

"msp Object Summary for a DCM MSP" on page 460
"msp Object Parameters for a DCM MSP" on page 460
"msp Object Example for a DCM MSP" on page 465
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nsp Object Summary for a DCM MSP

Following is a summary of the potential parameters for the msp object for a DCM
MSP:

nsp
TYPE
BUFFERED | O S| ZE
CHI LD_MAXI MUM
COVVAND
DI RECT | O S| ZE
DSK_BUFSI ZE
DUVP_FLUSH_DCM FI RST
FADV_S| ZE_NSP
GUARANTEED DELETES
GUARANTEED GETS
MESSAGE_LEVEL
M GRATI ON_LEVEL
M N_DI RECT_SI ZE
NAVE_FORVAT
POLI Cl ES
PRI ORI TY_PERI OD
STORE_DI RECTORY
TASK_GROUPS
VRl TE_CHECKSUM

nsp Object Parameters for a DCM MSP

460

A DCM MSP is a disk MSP that is configured for n-tier capability. To enable a DCM
MSP, define an nsp object for it in the DMF configuration file and include a name for
that object on the MSP_NAMES or LS_NANMES parameter in the dndaenon object.

Note: The parameters differ for a disk MSP that is not a DCM MSP. See "nmsp Object
for a Disk MSP" on page 466.

A DCM nsp object has the following parameters:

Parameter Description

TYPE Specifies nsp (required name for this type of object).
There is no default.
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BUFFERED_| O_SI ZE

CH LD_MAXI MUM

COVIVAND

DI RECT | O _SI ZE

DSK_BUFSI ZE

DUVP_FLUSH_DCM FI RST

Specifies the size of 1/0 requests for buffered 1/0 when
migrating files downward in the hierarchy from
STORE_DIRECTORY of this DCM MSP. The legal range
of values is 4096-16777216. The default is 262144.
By default, the unit of measure is bytes; see "Units of
Measure" on page 275.

Specifies the maximum number of child processes that
the DCM MSP is allowed to fork. The legal range of
values is 0-100. The default is 4.

Note: SGI recommends that you use a larger value than
the default for a DCM MSP.

Specifies the binary file to execute in order to initiate
this MSP. For the DCM MSP, this value must be
dmdsknsp.

Specifies the size of 1/0 requests for direct 1/0 when
migrating files downward in the hierarchy from
STORE_DIRECTORY for this DCM MSP. The legal
range of values is 65536-18446744073709551615.
The default depends on the filesystem, but will not
exceed the value of DI RECT | O_MAXI MUM _SI ZE
defined in the base object (see "base Object" on page
277). By default, the unit of measure is bytes; see "Units
of Measure" on page 275.

For more information about direct 1/0, see O _DI RECT
in the open(2) man page.

Specifies the transfer size in bytes used when reading
from and writing to files within the DCM MSP
STORE_DIRECTORY. The value must be in the range
4096-16000000 (16 million). The default is 131072
when writing and 1000000 when reading. By default,
the unit of measure is bytes; see "Units of Measure" on
page 275.

(integrated-backup context only) Specifies whether or not
the dnmi gr at e command is run on the filesystem
specified by the STORE_DI RECTCORY parameter for this
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FADV_S| ZE_NMSP

GUARANTEED_DELETES

GUARANTEED_GETS

MESSAGE_LEVEL

M GRATI ON_LEVEL

462

DCM MSP before dumping the filesystem, overriding
the value set for the t askgr oup object. Running

dmi gr at e first ensures that all non-dual-resident files
in the DCM MSP caches are migrated to a lower tier.
You can set this parameter to ON or OFF. The default is
ON. For integrated backups, the value set in the

t askgr oup object overrides the value set here.

Specifies the size of files in the MSP’s
STORE_DIRECTORY for which posi x_f advi se()
will be called with advice POSI X _FADV_DONTNEED. If
the file is larger than FADV_SIZE_MSP bytes, the call is
made following migration to the MSP or following
recall of the entire file. The minimum is O, which
means that posi x_f advi se() will always be called,
and the maximum is 9223372036854775807. The
default is 10000000. By default, the unit of measure is
bytes; see "Units of Measure" on page 275.

Specifies the number of child processes that are
guaranteed to be available for processing delete
requests. The default is 1.

Specifies the number of child processes that are
guaranteed to be available for processing dnget (1)
requests. The default is 1.

Specifies the highest message level that will be written
to the MSP log. It must be an integer in the range 0-6;
the higher the number, the more messages written to
the log file. The default is 2. For more information on
message levels, see Chapter 10, "Message Log Files" on
page 507.

Specifies the level of migration service for the DCM
MSP. Valid values are:

« aut o (automated space management)
= none (no flushing to a lower VG)

= user (only requests from dmmi gr at e or a manually
invoked dmdskf r ee)

The default is aut o.
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M N_Di RECT_SI ZE

NAVE_FORMAT

PCLI CI ES

PRI ORI TY_PERI OD

Determines whether direct or buffered 1/0 is used
when migrating files downward in the hierarchy from
the STORE_DIRECTORY of this DCM MSP. If the
number of bytes to be read is smaller than the value
specified, buffered 1/0 is used, otherwise direct 1/0 is
used. The legal range of values is O (direct 1/0 is
always used) through 18446744073709551615 (direct
170 is never used). The default is 0. By default, the unit
of measure is bytes; see "Units of Measure" on page 275.

Note: For real-time filesystems, this parameter is
ignored.

For more information about direct 170, see O DI RECT
in the open(2) man page.

Specifies the substitution strings that form a template
for names stored in STORE_DIRECTORY. You can
customize the strings to create a template that is
appropriate for your site; see "NAME_FORMAT Details”
on page 446.

Specifies the names of the configuration objects defining
policies for this filesystem. The configuration stanza
must contain at least one POLI Cl ES parameter and the
configuration stanza for that parameter must contain a
SELECT_LOWER VG parameter.

Specifies the number of minutes after which a
migrating file gets special treatment.

Normally, if there is insufficient room in the
STORE_DIRECTORY for a file, the DCM MSP will
attempt to make room, while continuing to store files
that will fit. If a file has not been stored into the
STORE_DIRECTORY within PRIORITY_PERIOD,
however, the DCM MSP will stop trying to store other
files until either sufficient room has been made or it has
determined that room cannot be made. The legal range
of values is 1-2000000; the default is 120 minutes (2
hours).
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STORE_DI RECTORY

TASK_GROUPS

VRl TE_CHECKSUM

Specifies the directory used to hold files for this DCM
MSP. This directory must not be in a managed
filesystem. The directory must be the mount point of a
dedicated XFS or CXFS filesystem mounted with
DMAPI enabled. You must mount a DCM MSP
STORE_DI RECTORY with both di r sync and dni . In
addition, when using Parallel DMF, the directory must
be a CXFS filesystem. See "Configure Filesystems and
Directories Appropriately for DMF" on page 94.

Names the t askgr oup objects that contain tasks the
DCM MSP should run. By default, no tasks are run.

Specifies if the DCM MSP’s copy of the file should be
checksummed before writing. If the file has been
checksummed, it is verified when read. You can set this
parameter to ON or OFF. The default is ON.

A DCM MSP also requires a task group that runs the r un_dcm adni n. sh task
during off-peak hours to perform routine maintenance for the DCM MSP.

When using a DCM MSP, dndsknsp will not fail if the STORE_DIRECTORY is full.
Instead, it will queue the requests and wait to fulfill them until after dndskf r ee has

freed the required space.
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defi ne

enddef

defi ne

enddef

defi ne

enddef

defi ne

enddef
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Following is a sample of the configuration stanzas with some explanatory notes below.
Many of parameters have defaults and can be omitted if the defaults are appropriate.

Example 7-40 Configuration Stanzas Associated with a DCM MSP

daenon

TYPE drdaenon

LS NAMES dcmmsp |I's ### See note 1
### See note 2

nsp_pol i cy

TYPE policy

SELECT_MsP dcm nmsp copy2 when space > 4096 ### See note 3
### See note 2

dcm nmsp

TYPE nmsp

COVIVAND drmdsknsp

STORE DI RECTORY /dnf/dcm nmsp_store ### See note 4

CHI LD_MAXI MUM 10 ### See note 5

POLI Cl ES dcm policy

TASK _GROUPS dcm t asks

dcm policy

TYPE policy ### See note 6
FREE_SPACE_M Nl MUM 10
FREE_SPACE_TARGET 70

DUALRESI DENCE_TARGET 90
FREE_SPACE_DECREMENT 1
FREE_DUALRESI DENT_FI RST on

CACHE_AGE_VEI GHT 1 .1
CACHE_SPACE_WEI GHT 1 .1

SELECT _LOVWER VG none when uid = 0
SELECT_LOWER VG vgl when space > 1G
SELECT_LONER_VG vg2
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define dcmtasks

TYPE

RUN_TASK

enddef

t askgroup
$ADM NDI R/ run_dcm admi n. sh at 22:00: 10

Notes referred to in the preceding example:

1.

The DCM MSP must be specified before the LSs that contain its lower VGs.
(Otherwise, all recalls will attempt to come directly from the lower VGs.)

Other parameters essential to the use of this stanza but not relevant to the DCM
MSP have been omitted.

The DCM MSP and its lower VGs should be considered to act as a single
high-speed VG logically maintaining only one copy of a migrated file. You should
always have a second copy of all migrated files, which is the purpose of copy?2 in
this example. It would probably be a tape VG, but could be any type of MSP
other than a DCM MSP.

The copy that resides in the DCM MSP STORE_DIRECTORY is not to be
considered a permanent copy of the file in terms of the safety of the file’s data. It
can be deleted at any time, though never before a copy of it exists in one of the
SELECT_LOAER_VG VGs.

The mount point of a dedicated DMAPI-mounted filesystem.

Any other parameters applicable to a disk MSP may also be used, with the
exception of | MPORT_ONLY and | MPORT_DELETE.

. Several parameters in DCM MSP policies have functions that are analogous to

those in disk MSP policies; see "Rules for pol i cy Parameters" on page 366 and
"Managed Filesystem pol i cy Parameters" on page 368.

nsp Object for a Disk MSP

This section discusses the following:

466

"msp Object Summary for a Disk MSP" on page 467
"msp Object Parameters for a Disk MSP" on page 467
"msp Object Example for a Disk MSP" on page 470
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nsp Object Summary for a Disk MSP

Following is a summary of the potential parameters for the nsp object for a disk MSP:

msp
TYPE
CH LD_MAXI MUM
COVMAND
DSK_BUFSI ZE

FADV_S| ZE_NMSP
FULL_THRESHOLD BYTES
GUARANTEED DELETES
GUARANTEED GETS

| MPORT_DELETE

| MPORT_ONLY
MESSAGE_LEVEL
NAVE_FORVAT

STORE_DI RECTORY
TASK_GROUPS

VRl TE_CHECKSUM

nsp Object Parameters for a Disk MSP

007-5484-016

Note: The parameters differ for a DCM MSP, which is a disk MSP configured for
n-tier capability. See "nsp Object for a DCM MSP" on page 459.

To enable a disk MSP, define an nmsp object for it in the DMF configuration file and
include a name for that object on the MSP_NAMES or LS _NAMES parameter in the
dndaenon object.

You can use a disk MSP to convert a non-DMF fileserver to DMF with a minimal
amount of down time for the switch over, and at a site-determined pace. Contact
your customer service representative for information about technical assistance with
fileserver conversion.

A disk nmsp object has the following parameters:

Parameter Description

TYPE Specifies nsp (required name for this type of object).
There is no default.
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CH LD_MAXI MUM

COVIVAND

DSK_BUFSI ZE

FADV_S| ZE_NMSP

FULL_THRESHOLD BYTES

468

Specifies the maximum number of child processes that
the MSP is allowed to fork. The legal range of values is
0-100. The default is 4.

Specifies the binary file to execute in order to initiate
this MSP. For the disk MSP, this value must be
dmdsknsp.

Specifies the transfer size in bytes used when reading
from and writing to files within the disk MSP’s
STORE_DIRECTORY. The value must be in the range
4096-16000000 (or 16m). The default is 131072 when
writing and 1000000 when reading. By default, the
unit of measure is bytes; see "Units of Measure" on
page 275.

Specifies the size of files in the MSP’s
STORE_DIRECTORY for which posi x_f advi se()
will be called with advice POSI X _FADV_DONTNEED. If
the file is larger than FADV_SIZE_MSP bytes, the call is
made following migration to the MSP or following
recall of the entire file. The minimum is O, which
means that posi x_f advi se() will always be called,
and the maximum is 9223372036854775807. The
default is 10000000. By default, the unit of measure is
bytes; see "Units of Measure" on page 275.

Specifies the number of bytes at which point the disk
MSP will tell the DMF daemon that it is full. If O, the
disk MSP will never report that it is full. If non-zero,
the MSP will report when it is full and will continue to
report full until the number of bytes specified by
FULL_THRESHOLD BYTES become free. (You can free
bytes by using dmmove(8) or hard-deleting BFIDs.) The
SEQUENTI AL choice for ROTATI ON_STRATEGY relies
on the disk MSP reporting that it is full (see

"m gr at egr oup Object" on page 426); if the MSP is
part of an MG, setting FULL_THRESHOLD BYTES to a
non-zero value prevents the MG from sending
migrations to the MSP before enough disk space has
been freed to make the migrations productive. If you
specify a non-zero value, you should also set

007-5484-016



DMF™ 6 Administrator Guide

GUARANTEED_DELETES

GUARANTEED_GETS

| MPORT_DELETE

| MPORT_ONLY

MESSAGE_LEVEL

007-5484-016

EXPORT_METRI CS to ON (see "base Object" on page
277). The default is 0.

Specifies the number of child processes that are
guaranteed to be available for processing delete
requests. The default is 1.

Specifies the number of child processes that are
guaranteed to be available for processing dnget (1)
requests. The default is 1.

Specifies if the MSP should honor hard-delete requests
from the daemon. (This parameter only applies if

| MPORT_ONLY is set to ON.) You can set this parameter
to ON or OFF. The default is OFF. Set | MPORT_DELETE
to ON if you want files to be deleted in
STORE_DIRECTORY when hard deletes are processed.

Specifies if the MSP is used for importing only. You can
set this parameter to ON or OFF. The default is OFF. Set
this parameter ON when the data is stored as a
bit-for-bit copy of the file and must be available to DMF
as part of a conversion. The daemon will not accept
drput (1), dnmrove(8), or dmar chi ve(l) requests that
specify an MSP with this parameter enabled. The MSP
will, by default, ignore hard-delete requests when this
parameter is enabled. When the DMF daemon
performs a complete file recall from an import-only
MSP and all other DMF copies also reside in
import-only MSPs or VGs, it makes the file a regular
file (rather than a dual-state file) and it soft-deletes the
MSP’s copy of the file.

Note: An import-only MSP should never be a member
of a m gr at egr oup stanza.

Specifies the highest message level that will be written
to the MSP log. It must be an integer in the range 0-6;
the higher the number, the more messages written to
the log file. The default is 2. For more information on
message levels, see Chapter 10, "Message Log Files" on
page 507.
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NAVE_FORMAT

STORE_DI RECTORY

TASK_GROUPS

VRl TE_CHECKSUM

nsp Object Example for a Disk MSP

470

Specifies the substitution strings that form a template
for names stored in STORE_DIRECTORY. You can
customize the strings to create a template that is
appropriate for your site; see "NAME_FCORMAT Details”
on page 446.

Specifies the directory that holds files for this disk MSP.
This directory may be in a local filesystem or in a
remote filesystem that has been imported by NFS,
CXFS, or similar. This directory must not be in a
managed filesystem. By default, this value must not
reside in the root filesystem (see the description of
ADMDI R_| N_ROOTFS in "base Object Parameters" on
page 278). You must mount a disk MSP

STORE_DI RECTORY with di r sync (but without dmi );
see "Configure Filesystems and Directories
Appropriately for DMF" on page 94.

Names the t askgr oup objects that contain tasks the
MSP should run. By default, no tasks are run.

Specifies if the disk MSP’s copy of the file should be
checksummed before writing. If the file has been
checksummed, it is verified when read. You can set this
parameter to ON or OFF. The default is ON.

Example 7-41 msp Object for a Disk MSP

define dsk
TYPE nmsp
COVIVAND drmdsknsp
CH LD_MAXI MUM 8
GUARANTEED_DELETES 3
GUARANTEED_CETS 3

STORE_DI RECTORY
enddef

In the above example:

/dnf/dsk_store

= The def i ne value must match the MSP_NAMES or LS _NAMES parameter of the

dnmdaenon object.
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e The command to initiate the disk MSP must be dndsknsp.
e This MSP can fork up to 8 child processes.

= 3 child processes are guaranteed to be available for processing delete and get
requests.

< Files will be stored in / dnf/ dsk_store.
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Summary of the Configuration-File Parameters

Table 7-4 alphabetically lists the DMF configuration file parameters discussed in this

chapter.

Table 7-4 Configuration Parameters

Parameter Section Discussed In

ADMDI R_| N_ROOTFS "base Object Parameters" on page 278

ADM N_EMAI L "base Object Parameters" on page 278

AGE_VEI GHT "File Weighting Parameters for a Managed Filesystem" on page 371

AGCRESSI VE_HVFY
ALERT_RETENTI ON
ALGORI THM

ALLOCATI ON_GROUP
ALLOCATI ON_MAXI MUM
ALLOCATI ON_M NI MUM
BANDW DTH_MJLTI PLI ER
BLOCK_SI ZE

BUFFERED_| O_SI ZE

CACHE_AGE_V\EI GHT

CACHE_DI R
CACHE_MEMBERS
CACHE_SPACE
CACHE_SPACE_W\El GHT

CHECKSUM _TYPE
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"dri vegr oup Object Parameters" on page 397

"t askgr oup Object Parameters" on page 312

"r esour ceschedul er Object Parameters" on page 432
"vol umegr oup Object Parameters" on page 411

"vol umegr oup Object Parameters" on page 411

"vol umegr oup Object Parameters" on page 411

"dri vegr oup Object Parameters" on page 397

"dri vegr oup Object Parameters" on page 397

"f il esyst emObject Parameters" on page 351
"msp Object Parameters for a DCM MSP" on page 460

"File Weighting Parameters for a DCM MSP STORE_DI RECTORY" on
page 378

“I'i braryserver Object Parameters" on page 393
"f ast mount cache Object” on page 390
“I'i braryserver Object Parameters" on page 393

"File Weighting Parameters for a DCM MSP STORE_DI RECTORY" on
page 378

"vol umegr oup Object Parameters" on page 411
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Parameter

Section Discussed In

CH LD_MAXI MUM

CLOUD_BACKEND
CLOUD BASE_PATH
CLOUD_BUCKET
CLOUD_HOST
CLOUD_PASSWORD
CLOUD_REDUNDANCY
CLOUD_USER
COVMMVAND

COVPRESSI ON_TYPE
COPAN_VSNS
DATA LIMT
DATABASE_COPI ES
DB_SERVER BI N
DB_SERVER HOST
DB_SERVER PORT

DI RECT_| O_MAXI MUM _SI ZE

DI RECT | O _SI ZE

"msp Object Parameters for a Cloud MSP" on page 449
"msp Object Parameters for a DCM MSP" on page 460
"msp Object Parameters for a Disk MSP" on page 467

"msp Object Parameters for an FTP MSP" on page 455

"msp Object Parameters for a Cloud MSP" on page 449
"msp Object Parameters for a Cloud MSP" on page 449
"msp Object Parameters for a Cloud MSP" on page 449
"msp Object Parameters for a Cloud MSP" on page 449
"msp Object Parameters for a Cloud MSP" on page 449
"msp Object Parameters for a Cloud MSP" on page 449
"msp Object Parameters for a Cloud MSP" on page 449

"I'i braryserver Object Parameters" on page 393
"msp Object Parameters for a Cloud MSP" on page 449
"msp Object Parameters for a DCM MSP" on page 460
"msp Object Parameters for a Disk MSP" on page 467
"msp Object Parameters for an FTP MSP" on page 455

"dri vegr oup Object Parameters" on page 397

"I'i braryserver Object Parameters" on page 393
"t askgr oup Object Parameters" on page 312

"t askgr oup Object Parameters" on page 312
"base Object Parameters" on page 278

"base Object Parameters" on page 278

"base Object Parameters" on page 278

"base Object Parameters" on page 278

"f il esyst emObject Parameters" on page 351
"msp Object Parameters for a DCM MSP" on page 460

DI SCONNECT_TI MEQUT
DVM GRATE_M NI MUM_AGE "t askgr oup Object Parameters" on page 312
DVM GRATE_M N_OFFLI NE_AGE "t askgr oup Object Parameters" on page 312
DVMM GRATE_M N_OFFLI NE_SI ZE "t askgr oup Object Parameters" on page 312

"I'i braryserver Object Parameters" on page 393
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Parameter

Section Discussed In

DVM GRATE_QUEUE_MAX
DVM GRATE_TRI CKLE
DVM GRATE_UNACK
DVM GRATE_VERBOSE
DVM GRATE_ WAI T

DRI VE_GROUPS

DRI VE_MAXI MUM

DRI VE_SCHEDULER

DRI VES_TO_DOWN
DRI VETAB
DSK_BUFSI ZE

DUALRESI DENCE_TARGET

DUMP_COVPRESS

DUVP_ CONCURRENCY
DUVP_DESTI NATI ON
DUVP_DEVI CE
DUVP_DR_EMAI L

DUVP_DR_EMAI L_MAX_SI ZE

DUVP_DR_M NI MAL
DUMP_DR_M RRORS
DUVP_FI LE_SYSTEMS
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"t askgr oup Object Parameters"
"t askgr oup Object Parameters"
"t askgr oup Object Parameters"
"t askgr oup Object Parameters"

"t askgr oup Object Parameters"

“I'i braryserver Object Parameters" on page 393

"dri vegr oup Object Parameters" on page 397
"vol umegr oup Object Parameters" on page 411

"dri vegr oup Object Parameters" on page 397
"vol umegr oup Object Parameters" on page 411

"dri vegr oup Object Parameters" on page 397

"t askgr oup Object Parameters"

"msp Object Parameters for a DCM MSP" on page 460
"msp Object Parameters for a Disk MSP" on page 467

on page 312
on page 312
on page 312
on page 312
on page 312

on page 312

"Automated Space-Management Parameters for a DCM MSP
STORE_DI RECTORY" on page 376

"msp Object Parameters for a DCM MSP" on page 460

"dunpgr oup Object Parameters"

"f il esyst emObject Parameters" on page 351

"t askgr oup Object Parameters"
"t askgr oup Object Parameters"
"t askgr oup Object Parameters"
"t askgr oup Object Parameters"
"t askgr oup Object Parameters"
"t askgr oup Object Parameters"
"t askgr oup Object Parameters"
"t askgr oup Object Parameters"

"dunpgr oup Object Parameters"
"t askgr oup Object Parameters"

on page 343

on page 312
on page 312
on page 312
on page 312
on page 312
on page 312
on page 312
on page 312

on page 343
on page 312
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Parameter

Section Discussed In

DUVP_FLUSH_DCM FI RST

DUVP_GROUPS
DUVP_| NVENTORY_COPY
DUVP_MAX_FI LESPACE

DUVP_M GRATE_FI RST

DUVMP_M RRORS
DUMP_M SC_LOCATI ONS

DUMP_POST_BACKUP_SCRI PT

DUMP_POST_DR_SCRI PT

DUVP_PRE_BACKUP_SCRI PT

DUMP_RETENTI ON
DUMP_STREAMS

DUVP_TAPES
DUVP_VSNS_USED
DUVP_WORKSPACE
DUVP_XFSDUMP_PARANS

EXPORT_METRI CS
EXPORT_QUEUE
FADV_SI ZE_MAI D
FADV_S| ZE_NMSP
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"msp Object Parameters for a DCM MSP" on
"t askgr oup Object Parameters" on page 312

"t askgr oup Object Parameters" on page 312
"t askgr oup Object Parameters" on page 312
"dunpgr oup Object Parameters" on page 343

page 460

"f il esyst emObject Parameters" on page 351

"t askgr oup Object Parameters" on page 312
"dunpgr oup Object Parameters" on page 343

"f il esyst emObject Parameters" on page 351

"t askgr oup Object Parameters" on page 312
"t askgr oup Object Parameters" on page 312
"t askgr oup Object Parameters" on page 312
"t askgr oup Object Parameters" on page 312
"t askgr oup Object Parameters" on page 312
"t askgr oup Object Parameters" on page 312
"t askgr oup Object Parameters" on page 312
"dunpgr oup Object Parameters" on page 343

"f il esyst emObject Parameters" on page 351

"t askgr oup Object Parameters" on page 312
"t askgr oup Object Parameters" on page 312
"t askgr oup Object Parameters" on page 312
"t askgr oup Object Parameters" on page 312
"dunpgr oup Object Parameters" on page 343

"fi | esyst emObject Parameters" on page 351

"t askgr oup Object Parameters" on page 312
"base Object Parameters" on page 278

"dmdaenon Object Parameters" on page 290

"dri vegr oup Object Parameters" on page 397

"msp Object Parameters for a DCM MSP" on

page 460

"msp Object Parameters for a Disk MSP" on page 467
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Parameter Section Discussed In

FI LE_RETENTI ON_DAYS "t askgr oup Object Parameters" on page 312
FMC_MOVEFS "t askgr oup Object Parameters" on page 312
FMC_NAME "t askgr oup Object Parameters" on page 312

FORWARD_RECALLS

FREE_DUALRESI DENT_FI RST

FREE_DUALSTATE_FI RST

FREE_SPACE_DECREMENT

FREE_SPACE_M NI MUM

FREE_SPACE_TARGET

FREE_VOLUVE_M NI MUM
FREE_VOLUNE_TARGET
FTP_ACCOUNT
FTP_COVNVAND

FTP_DI RECTORY
FTP_HOST
FTP_PASSWORD
FTP_PORT

FTP_USER
FULL_THRESHOLD BYTES
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"vol umegr oup Object Parameters" on page 411

"Automated Space-Management Parameters for a DCM MSP
STORE_DI RECTORY" on page 376

"Automated Space-Management Parameters for a Managed Filesystem"
on page 369

"Automated Space-Management Parameters for a DCM MSP
STORE_DI RECTORY" on page 376

"Automated Space-Management Parameters for a Managed Filesystem"
on page 369

"Automated Space-Management Parameters for a DCM MSP
STORE_DI RECTORY" on page 376

"Automated Space-Management Parameters for a Managed Filesystem"
on page 369

"Automated Space-Management Parameters for a DCM MSP
STORE_DI RECTORY" on page 376

"Automated Space-Management Parameters for a Managed Filesystem"
on page 369

"t askgr oup Object Parameters" on page 312

"t askgr oup Object Parameters" on page 312

"msp Object Parameters for an FTP MSP" on page 455
"msp Object Parameters for an FTP MSP" on page 455
"msp Object Parameters for an FTP MSP" on page 455
"msp Object Parameters for an FTP MSP" on page 455
"msp Object Parameters for an FTP MSP" on page 455
"msp Object Parameters for an FTP MSP" on page 455
"msp Object Parameters for an FTP MSP" on page 455
"msp Object Parameters for a Disk MSP" on page 467
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Parameter

Section Discussed In

FULL_ZONE
GET_WAI T_TI ME
GROUP_NMEMBERS
GUARANTEED DELETES

GUARANTEED_GETS

HBA_BANDW DTH

HFREE_TI ME
HOMVE_DI R
HTM._REFRESH

| MMUTABLE_BFI DS
| MPORT_DELETE

| MPORT_ONLY

| NTERFACE
JOURNAL_DI R
JOURNAL_RETENTI ON
JOURNAL_SI ZE

KI LL_WC_| F_DEMAND
LABEL_TYPE

LI CENSE_FI LE
LOG_RETENTI ON
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"vol umegr oup Object Parameters" on page 411
"vol umegr oup Object Parameters" on page 411
"m gr at egr oup Object Parameters" on page 427

"msp Object Parameters for a Cloud MSP" on page 449
"msp Object Parameters for a DCM MSP" on page 460
"msp Object Parameters for a Disk MSP" on page 467

"msp Object Parameters for an FTP MSP" on page 455

"msp Object Parameters for a Cloud MSP" on page 449
"msp Object Parameters for a DCM MSP" on page 460
"msp Object Parameters for a Disk MSP" on page 467

"msp Object Parameters for an FTP MSP" on page 455

"base Object Parameters" on page 278
"node Object Parameters" on page 294

"vol umegr oup Object Parameters" on page 411
"base Object Parameters" on page 278

"r esour cewat cher Object Parameters" on page 434
"f il esyst emObject Parameters" on page 351

"msp Object Parameters for a Disk MSP" on page 467
"msp Object Parameters for an FTP MSP" on page 455

"msp Object Parameters for a Disk MSP" on page 467
"msp Object Parameters for an FTP MSP" on page 455
"vol umegr oup Object Parameters" on page 411

"node Object Parameters" on page 294

"base Object Parameters" on page 278

"t askgr oup Object Parameters" on page 312
"base Object Parameters" on page 278

"vol umegr oup Object Parameters" on page 411
"dri vegr oup Object Parameters" on page 397
"base Object Parameters" on page 278

"t askgr oup Object Parameters" on page 312
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Parameter

Section Discussed In

LO3 CAL_BLOCK_PROTECTI ON

LS NAMES
MAX_ALERTDB_S| ZE
MAX_CACHE_FI LE
MAX_CHUNK_SI ZE

MAX_| DLE_PUT_CHI LDREN
MAX_MANAGED REG ONS

MAX_MS_RESTARTS
MAX_PERFDB_S| ZE
MAX_PUT_CHI LDREN

MERGE_CUTOFF
MERGE_| NTERFACE
MERGE_THRESHOLD
MESSAGE_LEVEL

METRI CS_RETENTI ON
M GRATI ON_LEVEL

M GRATI ON_TARGET

M N_ARCHI VE_SI ZE
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"vol umegr oup Object Parameters" on page 411
"dnmdaenon Object Parameters” on page 290

"t askgr oup Object Parameters" on page 312

“I'i braryserver Object Parameters" on page 393
"vol umegr oup Object Parameters" on page 411
"vol umegr oup Object Parameters" on page 411

"f il esyst emObject Parameters" on page 351
"dri vegr oup Object Parameters" on page 397

"t askgr oup Object Parameters" on page 312

"dri vegr oup Object Parameters" on page 397
"vol umegr oup Object Parameters" on page 411

"vol umegr oup Object Parameters" on page 411

"node Object Parameters" on page 294"node Object" on page 294

"vol umegr oup Object Parameters" on page 411

"dmdaenon Object Parameters” on page 290

"f il esyst emObject Parameters" on page 351

“I'i braryserver Object Parameters" on page 393
"msp Object Parameters for a Cloud MSP" on page 449
"msp Object Parameters for a DCM MSP" on page 460
"msp Object Parameters for a Disk MSP" on page 467
"msp Object Parameters for an FTP MSP" on page 455
"servi ces Object Parameters" on page 300

Chapter 10, "Message Log Files" on page 507

"base Object Parameters" on page 278

"dmdaenon Object Parameters" on page 290
"f il esyst emObject Parameters" on page 351
"msp Object Parameters for a DCM MSP" on page 460

"Automated Space-Management Parameters for a Managed Filesystem"

on page 369

"f il esyst emObject Parameters" on page 351
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Parameter

Section Discussed In

M N_Di RECT_SI ZE

M N_VOLUMES

MOUNT_BLOCKED_TI MEQUT

MOUNT_SERVI CE

MOUNT _SERVI CE_GROUP

MOUNT_TI MEOQUT
MOVE_FS
MSG_DELAY
MSP_NANES

MULTI PLI ER
MULTI TAPE_NCDES
MWS_UNI T
NAVE_FORMAT

NODE_ANNOUNCE._RATE
NODE_BANDW DTH

NODE_TI MEOUT
OV_ACCESS_MODES

OV_| NTERCHANGE_MODES

OV_KEY_FI LE
OV_SERVER
PARTI AL_STATE_FI LES
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"msp Object Parameters for a DCM MSP" on page 460
"f il esyst emObject Parameters" on page 351

"vol umegr oup Object Parameters" on page 411
"dri vegr oup Object Parameters" on page 397

"devi ce Object Parameters" on page 348
"dri vegr oup Object Parameters" on page 397

"devi ce Object Parameters" on page 348
"dri vegr oup Object Parameters" on page 397

"dri vegr oup Object Parameters" on page 397
"dmdaenon Object Parameters" on page 290

"dri vegr oup Object Parameters" on page 397
"dnmdaenon Object Parameters" on page 290

"m gr at egr oup Object Parameters" on page 427
"dri vegr oup Object Parameters" on page 397

"msp Object Parameters for an FTP MSP" on page 455

"msp Object Parameters for a Cloud MSP" on page 449
"msp Object Parameters for a DCM MSP" on page 460
"msp Object Parameters for a Disk MSP" on page 467

"msp Object Parameters for an FTP MSP" on page 455

"servi ces Object Parameters" on page 300

"base Object Parameters" on page 278
"node Object Parameters" on page 294

"servi ces Object Parameters" on page 300

"devi ce Object Parameters" on page 348
"dri vegr oup Object Parameters" on page 397

"devi ce Object Parameters” on page 348
"dri vegr oup Object Parameters" on page 397

"base Object Parameters" on page 278
"base Object Parameters" on page 278

"dmdaenon Object Parameters” on page 290
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Parameter

Section Discussed In

PENALTY
PERF_RETENTI ON
PERFTRACE_METRI CS
PCLI CI ES

PCSI TI ONI NG
PCSI TI ON_RETRY

PCSI X_FADVI SE_SI ZE

PRI ORI TY_PERI OD
PUT_| DLE_DELAY
PUTS_TI MVE
READ_ERR_MAXI MUM
READ_ERR M NI MUM
READ_ERR _TI MEOUT
READ | DLE_DELAY

READ_TI ME

RECALL_NOTI FI CATI ON_RATE
REDI RECT_TI ME_DG_DOWN
REI NSTATE_DRI VE_DELAY

REI NSTATE_VOLUVE_DELAY

RELEASETHREADS
REMAL ERT_PARAMS
REMPERF_PARAMS
RESERVED_VCOLUMES
REW ND_DELAY

ROTATI ON_STRATEGY
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"r esour ceschedul er Object Parameters" on page 432
"t askgr oup Object Parameters" on page 312
"base Object Parameters" on page 278

"f il esyst emObject Parameters" on page 351
"msp Object Parameters for a DCM MSP" on page 460

"dri vegr oup Object Parameters" on page 397

"dri vegr oup Object Parameters" on page 397

"f il esyst emObject Parameters" on page 351

"msp Object Parameters for a DCM MSP" on page 460
"vol umegr oup Object Parameters" on page 411

"vol umegr oup Object Parameters" on page 411

"dri vegr oup Object Parameters" on page 397

"dri vegr oup Object Parameters" on page 397

"dri vegr oup Object Parameters" on page 397

"dri vegr oup Object Parameters" on page 397
"vol umegr oup Object Parameters" on page 411

"vol umegr oup Object Parameters" on page 411
"dmdaenon Object Parameters” on page 290
"dri vegr oup Object Parameters" on page 397
"dri vegr oup Object Parameters" on page 397
"dri vegr oup Object Parameters" on page 397
"f il esyst emObject Parameters" on page 351
"t askgr oup Object Parameters" on page 312

"t askgr oup Object Parameters" on page 312
"vol umegr oup Object Parameters" on page 411

"dri vegr oup Object Parameters" on page 397
"vol umegr oup Object Parameters" on page 411

"m gr at egr oup Object Parameters" on page 427
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Parameter

Section Discussed In

RUN_TASK

SCAN_FI LESYSTEMS

SCAN_FOR_DVBTAT
SCAN_OUTPUT
SCAN_PARALLEL
SCAN_PARAVG
SELECT_LOWER VG

SELECT_MsP
SELECT_VG
SERVER_NAME
SERVI CES
SERVI CES_PORT
SI TE_SCRI PT

SPACE_WEI GHT
SPOOL_DI R
STORE_DI RECTORY
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"Automated Maintenance Tasks" on page 175

"dri vegr oup Object Parameters" on page 397

“I'i braryserver Object Parameters" on page 393
"t askgr oup Object Parameters" on page 312

"vol umegr oup Object Parameters" on page 411

"t askgr oup Object Parameters" on page 312
"t askgr oup Object Parameters" on page 312
"t askgr oup Object Parameters" on page 312
"t askgr oup Object Parameters" on page 312
"t askgr oup Object Parameters" on page 312

"VG Selection Parameters for a DCM MSP STORE DI RECTORY" on
page 380

"MSP/VG Selection Parameters for a Managed Filesystem" on page 374
"MSP/VG Selection Parameters for a Managed Filesystem" on page 374
"base Object Parameters" on page 278

"node Object Parameters" on page 294

"servi ces Object Parameters" on page 300

"Automated Space-Management Parameters for a DCM MSP
STORE_DI RECTORY" on page 376

"Automated Space-Management Parameters for a Managed Filesystem"
on page 369

"msp Object Parameters for a DCM MSP" on page 460

"File Weighting Parameters for a Managed Filesystem" on page 371
"base Object Parameters" on page 278

"msp Object Parameters for a DCM MSP" on page 460
"msp Object Parameters for a Disk MSP" on page 467
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Parameter Section Discussed In

TASK_GROUPS "dmdaenon Object Parameters” on page 290
"dri vegr oup Object Parameters" on page 397
"f il esyst emObject Parameters" on page 351
“I'i braryserver Object Parameters" on page 393
"msp Object Parameters for a Cloud MSP" on page 449
"msp Object Parameters for a DCM MSP" on page 460
"msp Object Parameters for a Disk MSP" on page 467
"msp Object Parameters for an FTP MSP" on page 455
"servi ces Object Parameters" on page 300
"t askgr oup Object Parameters" on page 312
"vol umegr oup Object Parameters" on page 411

THRESHOLD "t askgr oup Object Parameters" on page 312
TI MEQUT_FLUSH "vol umegr oup Object Parameters" on page 411
TMF_TMWNT_OPTI ONS "devi ce Object Parameters" on page 348

"dri vegr oup Object Parameters" on page 397
TVP_DI R "base Object Parameters" on page 278
TSREPORT_OPTI ONS "t askgr oup Object Parameters" on page 312
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Parameter Section Discussed In

TYPE "al | ocat i ongr oup Object Parameters" on page 435
"base Object Parameters" on page 278
"devi ce Object Parameters" on page 348
"dmdaenon Object Parameters” on page 290
"dri vegr oup Object Parameters" on page 397
"dunpgr oup Object Parameters" on page 343
"f ast mount cache Object” on page 390
"f il esyst emObject Parameters" on page 351
“I'i braryserver Object Parameters" on page 393
"m gr at egr oup Object Parameters" on page 427
"msp Object Parameters for a Cloud MSP" on page 449
"msp Object Parameters for a DCM MSP" on page 460
"msp Object Parameters for a Disk MSP" on page 467
"msp Object Parameters for an FTP MSP" on page 455
"node Object Parameters" on page 294
"pol i cy Object" on page 364
"r esour ceschedul er Object Parameters" on page 432
"r esour cewat cher Object Parameters" on page 434
"servi ces Object Parameters" on page 300
"t askgr oup Object Parameters" on page 312
"vol umegr oup Object Parameters" on page 411

UPDATE_CTI ME "fi | esyst emObject Parameters" on page 351
USE_AS_DUMP_DEST "f il esyst emObject Parameters" on page 351
USE_UNI FI ED_BUFFER "f il esyst emObject Parameters" on page 351
VALI D_ROOT_HGOSTS "base Object Parameters" on page 278
VERI FY_PCSI TI ON "dri vegr oup Object Parameters" on page 397
VOL_MSG_TI ME "al | ocat i ongr oup Object Parameters" on page 435
"vol umegr oup Object Parameters" on page 411
VOLUME_GROUPS "dri vegr oup Object Parameters" on page 397
VOLUVE_LIM T "t askgr oup Object Parameters" on page 312
WATCHER “I'i braryserver Object Parameters" on page 393
VAEI GHT "r esour ceschedul er Object Parameters" on page 432
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Parameter Section Discussed In

VRl TE_CHECKSUM "dri vegr oup Object Parameters" on page 397
"msp Object Parameters for a Cloud MSP" on page 449
"msp Object Parameters for a DCM MSP" on page 460
"msp Object Parameters for a Disk MSP" on page 467
"msp Object Parameters for an FTP MSP" on page 455

ZONE_SI ZE "vol umegr oup Object Parameters" on page 411
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Chapter 8

Parallel DMF Configuration

This chapter discusses the following:

"Parallel DMF Configuration Procedure” on page 485
"Determining the State of Parallel Data-Mover Nodes" on page 488
"Disabling Parallel Data-Mover Nodes" on page 489

"Reenabling Parallel Data-Mover Nodes" on page 489

Parallel DMF Configuration Procedure
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If you are running DMF with the Parallel Data-Mover Option (Parallel DMF), do the
following:

Procedure 8-1 Configuring Parallel DMF

1.

Configure the DMF configuration file (/ et ¢/ dnf / dnf . conf) on the DMF server
according to the instructions in " Object Definitions" on page 272. Ensure that a
node object is defined in dnf . conf for the parallel data-mover node that is
being added.

Copy / et ¢/ dnf / dnf . conf on the DMF server to / et ¢/ dnf/ dnf . conf on the
DMF parallel data-mover node.

Note: Do not edit the dnf . conf file on the parallel data-mover node.

Install the software for the parallel data mover on the parallel data-mover node.
See the SGI InfiniteStorage Software Platform release note for more information.

Configure CXFS according to the instructions in the CXFS 7 Administrator Guide
for SGI InfiniteStorage.

Include the DMF parallel data-mover node as a CXFS client, such as by creating
an aut oconf rule. For more information, see the section about the aut oconf
command in the cxf s_admni n chapter of the CXFS administrator guide or the
cxf s_adm n(8) man page.
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For example, for two parallel data-mover nodes named pdml and pdn? in a
CXFS cluster named nycl ust er:

# cxfs_admn -c "create autoconf rule_name=pdmirul e policy=allowed \

host name=pdnil enabl e_node=true" -i nycl uster
# cxfs_admn -c "create autoconf rul e_name=pdn2rul e policy=allowed \
host name=pdn®2 enabl e_node=true" -i nycl uster

After you have finished creating or modifying all of the desired aut oconf rules,
you must unlock all cxf s_adni n sessions in order for nodes to be automatically
configured. (The automatic configuration process must have access to the
cxfs_adm n lock.)

If a node you refer to in an aut oconf rule has previously been part of the CXFS
cluster, or if the node fails to join the CXFS membership, you must reboot the
node.

6. Configure the CXFS filesystems defined by the following DMF configuration
parameters so that they are mounted only on the primary DMF server, the
passive DMF server (if applicable), and each parallel data-mover node:

HOVE_DI R
CACHE_DI R

MOVE_FS

TVP_DIR

SPOOL_DI R

STORE_DI RECTORY for a DCM MSP

For more information about these parameters, see "base Object” on page 277.

For example, if the filesystem to be mounted on the directory specified by
CACHE_DI Ris on the / dev/ cxvni f scache device, you could specify the
following cxf s_adm n commands to restrict it to the CXFS potential metadata
server nodes on which the DMF server can run (say server 1 and server 2) and
the parallel data-mover nodes (say pdnil and pdn®):

# cxfs_admn -c "create fil esystem name=fscache nmount _new _nodes=fal se \
nodes=server 1, server 2, pdml, pdn2" -i mycl uster

For more information, see the section about the mount command in the
cxf s_adm n chapter of the CXFS administrator guide.
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10.

11.

12.

13.

If you use a directory other than those listed in step 6 for the OV_KEY_FI LE
configuration parameter, ensure that the OpenVault security key file is visible to
the DMF server and all parallel data-mover nodes. See "base Object" on page 277.

Configure the managed filesystems as CXFS filesystems that are mounted on the
DMF server and all of the parallel data-mover nodes. They may also be mounted
on CXFS client-only nodes.

On the DMF server, use ov_adni n to allow the parallel data-mover node to be a
DCP-enabled OpenVault client machine. Do the following:

a. From the main menu in ov_admi n, enter 22 to select Manage OpenVaul t
Cient Machi nes.

b. Enter 1 to select Acti vate an OpenVault Cient Machi ne and follow
the prompts. Be sure to answer yes when asked if the machine will run DCPs.

For more information about ov_admi n, see the OpenVault Administrator Guide for
SGI InfiniteStorage.

On the parallel data-mover node, use ov_admi n to configure DCPs for those
drives that it should operate.

If not already done, activate a privileged instance and an unprivileged instance of
the dnf application for each parallel data-mover node. See "Configure OpenVault
for DMF Use" on page 494.

Verify the DMF configuration; if there are errors, fix them and repeat the
verification until there are no errors. You can do this by using DMF Manager or
the dncheck(8) script on the DMF server. For more information, see Chapter 6,
"DMF Manager" on page 191.

Start the DMF mover service on the parallel data-mover node:

nover# service dnf_nover start

After initial configuration, changes to dnf . conf will normally be propagated to
parallel data-mover nodes automatically while the DMF services are running. Certain
changes, such as changing the SERVER _NAME or SERVI CES_PORT of the DMF server,
will require that you manually copy dnf . conf to the parallel data-mover nodes and
then restart the DMF services on those nodes.
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Determining the State of Parallel Data-Mover Nodes

OV_KEY_FI LE)

488

To determine the status of a parallel data-mover node, enter the following command
as r oot :

# dmmode_admin -1
For example, showing the state for parallel data-mover nodes j ar and zi n:

# dmmode_admin -1

Node Nane State Enabl ed Active Since Dr opout s
jar Inactive Yes - 0
zin Active Yes 2008- Nov- 26, 12: 45:48 0O

The node state can be one of the following:

Active The node is connected to dnmmode_ser vi ce on the
DMF server and is eligible to run data-mover processes.

I nactive The node is not connected to drmode_ser vi ce.

Di sabl ed The node is connected to dnrmode_ser vi ce but has
been disabled using dnrmode_admi n. See "Disabling
Parallel Data-Mover Nodes" on page 489.

Fil eSysWai t The node is connected to drmode_ser vi ce but has
not been made active by drmode_adni n because a
filesystem is mounted on the server but not on the
node. The filesystem could be a managed filesystem or
one of the filesystems identified by the following
parameters in the DMF configuration file:

CACHE_DI R
HOVE_DI R (if it contains the file specified by

MOVE_FS
SPOOL_DI R
STORE_DI RECTORY for a DCM MSP
TMP_DIR
Li cense Wit The node is connected to drmode_ser vi ce but has
not been made active by dnmode_adni n due to the
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lack of a sufficient number of DMF parallel data mover
licenses on the server.

The Dr opout s field specifies the number of times that the node has transitioned from
Acti ve to | nacti ve. A non-zero count may indicate a problem with the mover
node or network. This count is reset when drmode_ser vi ce is restarted.

Note: If dmode_ser vi ce is not running, the drmode_admi n command will not
function. To restart drmode_ser vi ce, enter the following:

# service dnf start

Disabling Parallel Data-Mover Nodes

To disable parallel data-mover nodes in order to perform maintenance on the system
or to diagnose a problem, enter the following:

# dmmode_admi n -d nodename ...
The node will remain disabled across DMF restarts.
The disabled node is no longer eligible to start new data-mover processes.

Existing data-mover processes on the disabled node will be told to exit after the
library server notices this change, which may take up to 2 minutes. The existing
data-mover processes may exit in the middle of recalling or migrating a file; this work
will be reassigned to other data-mover processes. Stopping data-mover processes
with the following command has the same result on existing processes:

# service dnf_nover stop

Reenabling Parallel Data-Mover Nodes
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To reenable parallel data-mover nodes, making them eligible to run data-mover
processes, enter the following as r oot :

# dmmode_admi n -e nodename ...

The node will remain enabled across DMF restarts.
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To determine the current state of a node, see "Determining the State of Parallel
Data-Mover Nodes" on page 488.

Note: DMF and DMF Manager must be running for the drmode_admnmi n command to
function.

490 007-5484-016



Chapter 9

Mounting Service Configuration Tasks

This chapter discusses the following:

"OpenVault Configuration Tasks" on page 491
"TMF Configuration Tasks" on page 505

OpenVault Configuration Tasks
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This section discusses the following:

"Configure the OpenVault Server" on page 492

"Configure OpenVault for DMF Use" on page 494

"Configure OpenVault for Each Parallel Data-Mover Node" on page 498
"Configure OpenVault on the DMF Server If on a Different Host" on page 502
"Configure OpenVault for a Drive Group" on page 502

Note: For additional information about COPAN MAID or COPAN VTL and
OpenVault, see:

COPAN MAID for DMF Quick Start Guide
SGI 400 VTL for DMF Quick Start Guide
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Configure the OpenVault Server

Following is an example of the steps you will take to initially configure the OpenVault
server, using an example host named dnf ser ver as the OpenVault server (typically,

the same host will be the DMF server and the OpenVault server). The characters ###
in the right margin highlight comments related to the steps, which follow the example:

dnf server# ov_admin ### Step 1
OpenVaul t Configuration
The general strategy for setting up OpenVault is to

1) configure the OpenVault server

2) configure LCP/DCPs on the server nachine

3) configure server for local Applications

4) if needed, configure server for renmote LCPs, DCPs, and Applications
5) if needed, install and configure LCP/DCPs on renote machines

6) fromthe server, for each library setup/inport media

Where possible, defaults for each pronpt are indicated by [val ue].
Hel p text may be obtained by entering ‘?' at npst pronpts.

Some nenus will present only the avail abl e options dependi ng
upon the software, hardware, or options that are installed.

If you do not see the choice you are | ooking for, double check
your installation to make sure the itens are installed.

Press enter to continue...

There may be multiple OpenVault servers and networks in your area.
Enter the name where the OpenVault server is listening (or will be
listening after it has been configured). This may be the server’s
system host name, or the hostnanme of another interface on the server
if an alternative network is being used.

Name where the OpenVault server is (or will be) listening? [dnfserver] ### Step 2
The OpenVault server is not yet configured; would you like to do so now? [ Yes] ### Step 3
What port nunber should the OpenVault server use? [695] ### Step 4
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What security key would you like the adnmin commands to use? [ none] ### Step 5
Waiting for OpenVault to initialize ...
The OpenVault server was successfully started

Comments:

1.
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Log in to the system where the OpenVault server will run and invoke the
OpenVault administration tool ov_admni n(8). SGI recommends that the
OpenVault server run on the same node as the DMF server.

. Enter the name associated with the IP address where the OpenVault server will

listen. If OpenVault will be running on the same server as DMF, the OpenVault
server should listen on the same interface used for DMF communications. Enter:

= The server’s virtual hostname if using high availability (HA)

= The hostname used for the server’s | NTERFACE parameter (see "node Object"
on page 294) if using the Parallel Data-Mover option with an alternative
network.

= The system hostname if using basic DMF or the Parallel Data-Mover Option
with the default interface

Note: You must set the OV_SERVER parameter in the base object (see "base
Object" on page 277).

Enter Yes to configure the OpenVault server.

Select a port number for the OpenVault server. Normally, you can use the default.
You must use the same port number when configuring OpenVault on any parallel
data-mover nodes.

Optionally provide a security key to prevent unauthorized clients from using the
OpenVault administration commands if your environment is not secure (this will
result in larger log files.)
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Configure OpenVault for DMF Use

You must give DMF permission to connect to OpenVault from various hosts and
make use of drives and volumes by activating instances of the dnf application. The
following example uses a host named dnf ser ver as the OpenVault server:

1. Add an unprivileged instance and then an privileged instance of the dnf

application:
dnf server# ov_admin ### Step a
Name where the OpenVault server is listening? [dnfserver] ### Step b
OpenVaul t Configuration Menu for server "dnfserver"
Configurati on on Machi nes Runni ng LCPs and DCPs
1 - Manage LCPs for locally attached Libraries
2 - Manage DCPs for locally attached Drives
Configurati on on Admi n- Enabl ed Machi nes
11 - Manage Cartridge G oups
12 - Manage Drive G oups
13 - Inmport Media
Configuration on the OpenVault Server Machine
21 - Manage Applications
22 - Manage OpenVault Cdient Machines
q - Exit.
Wi ch operation would you like to do: 21 ### Step ¢

494

Manage Applicati

1 - Create
2 - Delete
3 - Show al

ons Menu

a new Application

an Application
| existing Applications

4 - Activate another Application Instance for an existing Application
5 - Deactivate an Application |nstance
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6 - Show all activated Application Instances

r - Return to Main Menu.

q - Exit.

Wi ch operation would you like to do: 4 iz

Sel ect the Application for which you want to activate a new I nstance

1 - dnf
2 - ov_unsh

r - Return to Previous Menu.
q - Exit.

Wi ch operation would you like to do: 1 iz

Enter the name of the Host where an instance of Application "dnf" will run [dnfserver] * ###

Enter the Application’s instance name or "*" [] * iz
Should this Instance of the Application "dnf" be "privileged"? [No] iz
What security key will the Application use [none] iz

Unprivil eged Instance "*" of Application "dnf"
was successfully activated on "dnfserver".

Press enter to continue... #it#
Manage Applications Menu
1 - Create a new Application
2 - Delete an Application
3 - Show all existing Applications
4 - Activate another Application Instance for an existing Application

5 - Deactivate an Application |nstance
6 - Show all activated Application |Instances
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Step d

Step e

Step f

Step ¢

Step h

Step i

Step j
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r - Return to Main Menu.
q - Exit.

Wi ch operation would you like to do: 4 ### Step k

Sel ect the Application for which you want to activate a new I nstance

1 - dnf
2 - ov_unsh

r - Return to Previous Menu.
q - Exit.

Wi ch operation would you like to do: 1 ### Step |

Enter the name of the Host where an instance of Application "dnf" will run [dnfserver] * ### Step m

Enter the Application’s instance name or "*" [] * ### Step n
Should this Instance of the Application "dnf" be "privileged"? [No] yes ### Step o
What security key will the Application use [none] ### Step p

Privileged I nstance "*" of Application "dnf"
was successfully activated on "dnfserver".

Press enter to continue...
Manage Applications Menu
1 - Create a new Application
2 - Delete an Application
3 - Show all existing Applications
4 - Activate another Application Instance for an existing Application

5 - Deactivate an Application |nstance
6 - Show all activated Application |Instances
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r - Return to Main Menu.

q -

Exit.

Wi ch operation would you like to do: q ### Step q

dnf server#
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Comments:

a.

Log in to the OpenVault server and invoke the OpenVault administration tool
ov_admni n(8).

Enter the name associated with the IP address on which the OpenVault server
is listening.

Enter 21 to manage applications.
Enter 4 to activate another application instance.
Enter 1 to select the application dnf .

Enter the wildcard * character to allow the dnf application to be used from

any host. (Alternatively, you can repeat these steps to create a privileged and
an unprivileged application instance for each system that DMF runs on; that
is, each DMF server and each parallel data-mover node).

Enter the wildcard * for the application instance name.
Use the default (No) to create the unprivileged instance.
Optionally provide a security key.

Press Ent er to continue.

Enter 4 to activate another application instance.

Enter 1 to select the application dnf .

Enter the wildcard * character to allow the dnf application to be used from
any host. (See step f.)

Enter the wildcard * for the application instance name.
Enter yes to make the application privileged.

Optionally provide a security key.

497



9: Mounting Service Configuration Tasks

Configure OpenVault for Each Parallel Data-Mover Node

dnf server# ov_admin

Name where the OpenVault server is (or will

OpenVaul t Configuration Menu for server "dnfserver"

Configuration
1 - Manage
2 - Manage

Configuration

11 - Manage
12 - Manage
13 - Inport

Configuration

498

g. Enter g to exit.

2. Configure the base object for use with OpenVault. For example:

defi ne

For more information, see "base Object" on page 277.

OV_KEY_FI LE / dnf / horre/ ov_keys

3. Use the drnov_keyf i | e(8) command to create the file defined by the
OV_KEY_FI LE parameter. This command will prompt you for the unprivileged

and privileged keys that you defined.

Following is an example of the steps you will take to configure the Parallel
Data-Mover Option. You will repeat these steps for each parallel data-mover node:

1. On the OpenVault server (for example, named dnf ser ver), activate the parallel

data-mover node (such as nover 1) as a client:

on Machi nes Running LCPs and DCPs
LCPs for locally attached Libraries
DCPs for locally attached Drives

on Adm n- Enabl ed Machi nes

Cartridge G oups
Drive G oups
Medi a

on the OpenVault Server Machine

### Step la

be) listening? [dnfserver] ### Step 1b
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21 - Manage Applications
22 - Manage OpenVault Cient Machines

q - Exit.

Wi ch operation would you like to do: 22 ### Step 1c

Manage OpenVault dient Machi nes Menu
1 - Activate an OpenVault dient Machine
2 - Deactivate an OpenVault dient Machine

3 - Show all OpenVault dient Machines

r - Return to Main Menu.

q - Exit.
Wi ch operation would you like to do: 1 ### Step 1d
Wi ch dient Machine do you want to activate? [] noverl ### Step le

What security key would you like the dient Machine noverl to use? [none] ### Step 1f
W1l DCPs and/or LCPs al so be configured to run on "mover1"? [ Yes] ### Step 1g
The Cient Machine "nover1l" was successfully activated.
Press enter to continue...
Manage OpenVault dient Machi nes Menu
1 - Activate an OQpenVault dient Machine
2 - Deactivate an OpenVault dient Machine

3 - Show all OpenVault dient Mchines

r - Return to Main Menu.
q - Exit.

Wi ch operation would you like to do: q ### Step 1h
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nmover 1# ov_adnin

Comments:

a. Log in to the OpenVault server and invoke the OpenVault administration tool
ov_admni n(8).

b. Enter the name associated with the IP address on which the OpenVault server
is listening.

c. Enter 22 to manage an OpenVault client.
d. Enter 1 to activate a client.
e. Enter the system name of the parallel data-mover node, such as nover 1.

f. Optionally provide a security key to protect against clients masquerading as
allowed clients.

g. Press Ent er to allow DCPs and LCPs to run on the parallel data-mover node.
h. Enter g to exit.

2. On the parallel data-mover node (for example, nover 1), specify the name on
which OpenVault is listening, the port number, and optional security key:

### Step 2a

OpenVaul t Configuration

The general strategy for setting up OpenVault is to

1) configure the OpenVault server
2) configure LCP/DCPs on the server nachine
3) configure server for local Applications

4) if needed,
5) if needed,

configure server for remote LCPs, DCPs, and Applications
install and configure LCP/DCPs on renote machines

6) fromthe server, for each library setup/inport media

Wher e possi bl e,

defaults for each pronpt are indicated by [val ue].

Hel p text may be obtained by entering ‘?' at npst pronpts.

Sone nenus will

upon the software,

present only the avail abl e options dependi ng

hardware, or options that are installed.

If you do not see the choice you are | ooking for, double check
your installation to make sure the itens are installed.
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Press enter to continue...

There may be multiple OpenVault servers and networks in your area.

Enter the name where the OpenVault server is listening (or will be
listening after it has been configured). This may be the server’s

system host name, or the hostnanme of another interface on the server
if an alternative network is being used.

Name where the OpenVault server is (or will be) listening? [dnfserver]

What port nunber is the OpenVault server on dnfserver using? [695]
What security key would you like the adnmin commands to use? [ none]
OpenVaul t Configuration Menu for server "dnfserver"
Configuration on Machi nes Running LCPs and DCPs
1 - Manage LCPs for locally attached Libraries
2 - Manage DCPs for locally attached Drives
Configurati on on Adnmi n-Enabl ed Machi nes
11 - Manage Cartridge G oups
12 - Manage Drive G oups
13 - Inmport Media

q - Exit.

Wi ch operation would you like to do: q

Comments:

### Step 2b

### Step 2c

### Step 2d

### Step 2e

a. Log in to the parallel data-mover node and invoke the OpenVault

administration tool ov_admi n(8).

b. Enter the same name here as you did when initially configuring the
OpenVault server. (This will also be the same value you entered in 1b).

c. Enter the same port here as you did when initially configuring the OpenVault
server (step 4 of "Configure the OpenVault Server" on page 492).

d. |If you specified a security key in 1f, enter the same value here.
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e. Enter g to exit.

Configure OpenVault on the DMF Server If on a Different Host

Note: If the same host is both the OpenVault server and the DMF server, this
procedure is not needed.

If the OpenVault server is on a different host from the DMF server, you must repeat
the steps in "Configure OpenVault for Each Parallel Data-Mover Node" on page 498
on the DMF server host in order to configure it for OpenVault.

Configure OpenVault for a Drive Group

502

Procedure 9-1 describes the steps you must take to configure OpenVault for a drive
group.

Procedure 9-1 Configuring OpenVault for a Drive Group

Note: The procedure that follows assumes that before you complete the steps
described, the OpenVault server is configured and all drives and libraries are
configured and OpenVault is running. For more information about configuring
OpenVault, see the ov_admni n(8) man page and OpenVault Administrator Guide for SGI
InfiniteStorage.

1. Add DMF as a valid application to appropriate cartridge groups.

The ov_admi n script allows you to specify the cartridge groups when the DMF
application is created or, after creation of the DMF application, you can choose
the menu option that allows you to manage cartridge groups. For more
information, see the ov_adm n(8) man page.

2. Add the DMF application as a valid user to appropriate OpenVault drive groups.
The OpenVault drive groups that DMF uses must contain only fungible drives.
That is, the drives in the OpenVault drive group must have identical
characteristics and accessibility, so that any volume that can be mounted and
written on one of the drives can also be mounted and read on any of the other
drives within the group. Failure to provide identical mounting and accessibility
characteristics to all drives in an OpenVault drive group used by an LS might
result in mount failures.
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# ov_dunptable -n -d’ |’
ul triunBgrp|drivel|libl
ul triunBgrp|drive2|libl
ul triumdgrp|drive3|libl
ul triumdgrp|drive4d|libl

# ov_dunptable -n -d’ |’
drivel|Utrium.-100
drivel| U triunm-200

007-5484-016

Choose the appropriate item from the ov_admni n menu. If for some reason you
cannot use the ov_admi n script, you can enter the command manually, as follows:

ov_drivegroup -a -G drive_group - A dnf

Configure the following parameters as needed in the LS’s dri vegr oup object for
use with OpenVault:

MOUNT _SERVI CE
MOUNT _SERVI CE_GROUP
OV_| NTERCHANGE,_MODES

For example:

define dg_c00

TYPE dri vegroup
VOLUME_GROUPS vg_c00
MOUNT_SERVI CE openvaul t
MOUNT_SERVI CE_GROUP dg_c00

OV_| NTERCHANGE MODES conpr essi on
enddef

For more information, see:
= "devi ce Object" on page 347
« "drivegroup Object Parameters" on page 397

Make the appropriate cartridges accessible to the allocation groups, VGs, or
filesystem backup scripts by assigning the cartridges to the DMF application in
OpenVault. Do the following:

To find out which drives are in each drive group:

-c DriveG oupNane, DriveNane, Li braryNane DRI VE

= To find out which cartridge types each drive can mount:

-c DriveNane, CartridgeTypeName DCPCAPABI LITY | sort -u
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drivel| U triunmB-400
drive2|U trium-100
drive2| U triunm-200
drive2| U triunmB-400
drive3| U triunm-200
drive3| U triunmB-400
drive3|Utriumi-800
drived| U triunm-200
drived| U triunB-400
drived4| U triumi-800

In this example, any Ultrium4-800 cartridges can only be used in the
ul triumdgrp drive group.

= To find out the possible cartridge groups:
# ov_cartgroup -s -A dnf

= Do one of the following to make both DMF and OpenVault aware of the
cartridges to be mounted:

Caution: All cartridges that DMF mounts via OpenVault must have the

A correct cartridge type. Failure to correctly specify the cartridge type can result
in errors when reading and writing data. Contact your SGI service
representative if you have questions about cartridge type specification.

— If you already have tapes defined in your LS database or in a DUMP_TAPES
file but OpenVault is not aware of them, and every cartridge in the given
LS, VG, or task group is of the same cartridge type, you can tell OpenVault
about these tapes by entering one of the following:

drmov_mekecarts [-g cartgroup] [-t carttype] taskgroupnames
drmov_mekecarts [-g cartgroup] [-t carttype] Isnames
drmov_mekecarts [-g cartgroup] [-t carttype] [-v vglyvg2,.] Isname

You can replace any of the references to a VG previously mentioned with
an AG. If the - v parameter is omitted, all VGs and allocation groups in the
specified LS will be processed. Tapes will be added to the file controlling
the run_ful I _dunp. sh and run_parti al _dunp. sh scripts by
specifying the name of the task group that refers to them.
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— If you have volumes that neither DMF nor OpenVault is aware of, you can
import them by cartridge type into OpenVault and add them to DMF by
VG, AG, or task group by entering one of the following:

drmov_| oadt apes [-g cartgroup] [-1 library] [-s tapesize] [-t carttype] vgname
drmov_| oadt apes [-g cartgroup] [-1 library] [-s tapesize] [-t carttype] agname
drmov_| oadt apes [-g cartgroup] [-1 library] [-s tapesize] [-t carttype] taskgroupname

This command will invoke a vi (1) session. In the vi session, delete any
cartridges that you do not want added to the LS database. All cartridges
that are left in the vi session file must be of the same cartridge type, the
type you specified with the -t option. Volumes will be added to the file
controlling the run_ful | _dunp. sh and run_parti al _dunp. sh scripts
by specify