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Chapter 1

Migrating from Solaris™ Resource
Manager 1.x to Solaris 9 Resource
Manager Software

Abstract

Organizations running Solaris™ Resource Manager 1.x software on the Solaris 8, 7, or 2.6 Operating
Systems and wishing to move to the Solaris 9 Operating System must migrate existing settings to
Solaris 9 Resource Manager software.

This guide provides an overview of the architectural differences between Solaris Resource
Manager 1.x and Solaris 9 Resource Manager, including new features as well as those no longer
supported. The steps required to move from Solaris Resource Manager 1.x to Solaris 9 Resource
Manager software are also discussed. A migration example is provided in which a system running
Solaris Resource Manager 1.2 managing multiple workloads, including two Oracle databases, a

batch job, and a Web server, is upgraded to the Solaris 9 Resource Manager.
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Chapter 2

Introduction

At a time when budgets are tight and the demand for productivity and customer service excellence
remains high, systems sprawl can generate excessive ownership costs with unsatisfactory returns
on investment. This condition — which affects companies of all sizes and industries all over the
world — is avoidable. Consolidating multiple applications and services onto a single system is the
solution. As the first step toward designing a more rational, efficient, and flexible IT environment,
consolidation delivers consistently high levels of service throughout the organization and helps

bring total cost of ownership (TCO) under control.

Resource Management

Successful consolidation efforts require sophisticated resource management tools. Resource
management software not only provides IT organizations with the fine-grained control they need
over network-wide system resources, it also eases consolidation efforts by helping organizations
control and allocate resources for maximum utilization, as well as meter and monitor resource
usage for capacity planning, chargeback, or billing. By providing the ability to change service-level
agreements or their policies dynamically, resource management software helps organizations ensure

service-level agreements are met — even when demand rises.
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Integration With the Solaris Operating System

While many system management tools provide the means to monitor the use of system resources,
they typically lack the means to control resources. Initially, resource management existed in Solaris
Resource Manager 1.x software. Because this was an unbundled product, it was not tightly
integrated with the Solaris Operating System (0S), resulting in several disjoint schemas, including
separate configuration and accounting files. Furthermore, the Solaris OS has historically had its
own simple resource controls, such as nice, rlimits, and processor sets, which were unaware of the
influence of Solaris Resource Manager 1.x on the system.

To address these issues, Sun integrated resource management functionality into the Solaris
0S, enabling organizations to exert optimum control over network-wide system resources. The
first release of the newly integrated software is Solaris 9 Resource Manager. A complete overview
of the software can be found in the Solaris 9 Resource Manager — Technical White Paper listed in
Chapter 7, For More Information.

By fully integrating resource management functionality into the Solaris 9 0S, organizations
can use a single framework to configure, monitor, and control the system from the resource
management point of view. Furthermore, integration enables the Solaris 9 Resource Manager to
become a core foundation technology that Sun and its software partners can build on to create
future innovations in resource sharing, instrumentation, and optimization. As a result, other key
software components can take advantage of these powerful capabilities — at no additional cost.
However, to fully integrate resource management features into the Solaris OS, the functionality,
names, and commands have partially changed, though the principles have stayed the same. This
means that if organizations running Solaris Resource Manager 1.x on the Solaris 8, 7, or 2.6
Operating Systems wish to move to the Solaris 9 Operating System, they must migrate existing

settings to the Solaris 9 Resource Manager.
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Chapter 3

Migrating to Solaris 9 Resource
Manager

Prior to migrating existing configurations, it is important to understand the differences between
the Solaris Resource Manager 1.x and Solaris 9 Resource Manager releases, as well as the steps

involved and the tools provided to ease the migration effort.

Solaris Resource Manager 1.x

Features relevant to migration include*:
* Operating system — The Solaris 8, 7, and 2.6 Operating Systems are supported.
* Lnodes (limit node) — Lnodes are labels used to classify workloads. By default, they are linked

to a userlD. Resource limits are assigned to each [node.

/var/srm/srmDB — This file, which is the location of the configuration, can only be altered

through Solaris Resource Manager 1.x commands and is unique to every system.

Tree structure — Lnodes are stored in a tree structure that reflects their relative importance and

resource assignment (Figure 3-1).

Default Inodes — Solaris Resource Manager 1.x includes a default Inode tree that contains

default Inodes, including sr not her, srm dl e, srm ost, and others.

1. Features relevant to migration can be found in the Solaris Resource Manager 1.2 Collection listed in Chapter 7, For More
Information.
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¢ SHR®> — SHR is the classic fair share scheduler. SHR is unaware of processor sets and their
configuration.
¢ Other commands — Other helpful commands are located under /usr/srm/..., including

linmreport,linmadmlimnfo -v,schedtree,andlimd -p.

Figure 3-1: An example lnode tree

root

batch webserver oracle srmidle srmlost srmother

N

oracle1l oracle2

Solaris 9 Resource Manager

Features relevant to migration include®:
¢ Operating system — The software integrates resource management capabilities with the

Solaris 9 0S. The result is a framework that can be expanded on in later releases.

Projects — Project labels are used to classify workloads. Projects can be linked to userID,

grouplD, or any name. Resource limits can be assigned to each project.

/etc/project — This file, which is the location of the configuration, can be altered with any
text editor and placed into a directory, such as LDAP or NIS.

3

Flat structure — Projects are not ranked in a tree structure, reducing complexity. This is
particularly important when managing many systems with projects placed in a directory
(Figure 3-2).

Default projects — Every system has its own default /etc/project file that includes the projects
syst em user. root, nopr oj ect, def aul t, and gr oup. st af f.

e FSS* — FSS is the revised fair share scheduler. The FSS is aware of the processor set.

3

Other commands — Other helpful commands are located in /usr/bin and /usr/sbin, including

proj add, proj nod, proj del ,prtctl,prstat -J,pgrep -J,andpkill -J.

Figure 3-2: A flat project structure

system
user.root
noproject
default
group.staff
batch
webserver
oracle
oracle1
oracle2

2. SHRisthe scheduler name, like TS (time share) and SYS (system). A easy way to see the scheduler/process relationship is
to use the ps - caf e command.

3. Features relevant to migration can be found in the Solaris 9 Resource Manager — Technical White Paper listed in Chapter
7, For More Information.

4. FSSisthe scheduler name, like TS (time share) and SYS (system). A easy way to see the scheduler/process relationship is to
usethe ps - caf e command.
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Summary of Changes

Figure 3-3 summarizes the differences between Solaris Resource Manager 1.x and Solaris 9

Resource Manager software.

Solaris Resource Manager 1.x

Solaris 9 Resource Manager

Operating System
Workload Classification
Configuration Location

Structure

Solaris 8, 7, and 2.6
Inodes
/var/srm/srmDB

Tree structure

Solaris 9
projects
/etc/projects

Flat structure

system, user.root, noproject,

Default Workload Classes srmother, srmidle, srmlost
default, group.staff

Fair Share Scheduler SHR FSS
/usr/bin and /usr/sbin

projadd, projmod, projdel, prtctl,
prstat -J, pgrep -, pkill -

/usr/srm/...
limreport, limadm, liminfo -v,
schedtree, limid -p

Other Commands

Migration

Migrating from the Solaris 8, 7, or 2.6 OS with Solaris Resource Manager 1.x to the Solaris 9 0S

with Solaris 9 Resource Manager requires the following steps:

Convert Inodes into projects — Note that unlike lnodes, projects can be bound to a userID,
although this is not required.

Migrate information — Extracting information from the /var/srm/srmDB file and moving it into
the /etc/project file.

Change the tree structure to a flat structure — All relative values of the shares down in the tree
structure must be translated into absolute share values for the flat structure.

Change tools — Using different tools to monitor and maintain the resource management on
the system.

Two scripts® are provided to assist in the migration to the Solaris 9 Resource Manager software.
The srm_backup script backs up the existing database employed by Solaris Resource Manager
1.x software. Run prior to upgrading the host to the Solaris 9 OS, the srm_backup script creates
a text file that describes the existing Solaris Resource Manager 1.x lnode database.

The srm_convert script uses the description created by the srm_backup script to convert the
backed-up Inode structure to a file with the same structure as the /etc/project file. The srm_convert
script uses the output of the srm_backup script to determine what share of CPU resources each
user currently receives, and produces a project file entry for each user. The project entries created
also include those Inodes with zero shares. The output of the srm_convert script may then be

appended to the /etc/project file after conflicting projects are resolved.

. The scripts can be found in the Solaris Resource Manager 1.x to Solaris 9 Resource Manager Migration Tool listed in
Chapter 7, For More Information.

© 2003 Sun Microsystems, Inc.

Figure 3-3: Summary of changes between Solaris
Resource Manager 1.x and Solaris 9 Resource
Manager software
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During the conversion process, the srm_convert script extracts the information that makes a
given configuration unique and converts it to a project structure. It is important to note that some
Inodes created through the Solaris 8, 7, or 2.6 OS or Solaris Resource Manager 1.x installation are
not needed in the new project structure and are ignored by the srm_convert script. These lnodes
include: adm bi n, daenon, | i st en, | p, noaccess, nobody, nuucp, root, srm dl e,
srm ost, srnot her, sys, and uucp. These lnodes have been replaced by the syst em
user. root, nopr oj ect, def aul t, and gr oup. st af f projects, which exist in every system by
default. If necessary, administrators can create projects for the missing lnodes. Also, certain limits
found in Solaris Resource Manager 1.x, such as virtual memory, connection time, and number
of logins, are not available in the Solaris 9 Resource Manager software. As a result, these limits

are not converted by the migration tool.
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Chapter 4

Converting Lnodes to Projects

Administrators can take the following steps to convert existing Solaris Resource Manager 1.x
configurations:
1. Back up the existing Inode configuration using the srm_backup script. For example:

# srm backup /var/ srm srnDB. backup

Figure 4-1 illustrates an srmDB.backup file containing the information that represents the

Inode structure.
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Figure 4-1: An example srmDB.backup file

Figure 4-2: The newprojects and /etc/project files

Converting Lnodes to Projects P9

[ var/ srm srnDB. backup

0 4294967295 r oot 1 0
1 43 daenon 1 1
60001 43 nobody 1 1
1001 0 bat ch 10 10
2 43 bi n 1 1
60002 43 noaccess 1 1
3 43 sys 1 1
4 43 adm 1 1
5 43 uucp 1 1
9 43 nuucp 1 1
37 43 |isten 1 1
41 0 srmdl e 0 1
42 0 srm ost 1 1
43 0 sr not her 1 1
71 43 I p 1 1
1200 0 webser ver 20 1
2002 43 dan 10 1
800 0 oracl e 30 50
801 800 oracl el 50 1
802 800 oracl e2 50 1
2003 43 bob 5 1

2. Run the srm_convert script to convert the Inode structure to a project structure. The result of
the conversion is a list of projects that is equivalent to the original Inode structure. For example:
# srmconvert /var/srm srnDB. backup > /var/tnp/ newproj ects
Figure 4-2 describes the transformed newprojects and /etc/project files. This example illustrates
how to use the ability of the Solaris 9 Resource Manager to link a project to a user, enabling the
same result as that obtained when using Solaris Resource Manager 1.x software. The newprojects

file contains all the information that made the lnode tree in Figure 4-1 unique.

[ var/ t np/ newpr oj ect's

user. bat ch: 1001: : : : proj ect . cpu- shar es=(pri vi | eged, 50, none)

user . webserver: 1200: : : : proj ect . cpu- shar es=( pri vi | eged, 100, none)
user . dan: 2002: : : : proj ect . cpu- shar es=(pri vi | eged, 2, none)

user. oracl e: 800: : : : proj ect. cpu- shar es=(pri vi | ged, 50, none)

user. oracl el: 801: : :: proj ect. cpu-shar es=(pri vi | eged, 50, none)
user. or acl e2: 802: : : : proj ect . cpu- shar es=(pri vi | eged, 50, none)
user . bob: 20023: : : : proj ect . cpu-shares=(pri vi | eged, 1, none)

/ et c/ proj ect
systemO: :::
user.root:1::::
noproj ect: 2:::

defaul t:3::::
group. staff: 10::::
user. bat ch: 1001: : : : proj ect . cpu- shar es=(pri vi | eged, 50, none)

user . webserver: 1200: : : : proj ect . cpu- shar es=( pri vi | eged, 100, none)
user . dan: 2002: : : : proj ect . cpu- shar es=(pri vi | eged, 2, none)

user. oracl e: 800: : : : proj ect. cpu- shar es=(pri vi | eged, 50, none)
user. oracl el: 801: : :: proj ect. cpu-shares=(pri vi | eged, 50, none)
user. or acl e2: 802: : : : proj ect . cpu- shar es=(pri vi | eged, 50, none)
user . bob: 2003: : : : proj ect . cpu- shar es=(pri vi | eged, 1, none)
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3.If the Solaris 9 OS was installed as an initial install, skip this step and go directly to step 4. If this
is an upgrade install and Solaris Resource Manager 1.x software is running, uninstall the exist-
ing software packages. For example:
# pkgrm SUNVEr nb  SUNVér nm SUNVér nt

4. Install the Solaris 9 0S through an upgrade or an initial install. Administrators should ensure
the newly installed host has access to the srm_convert script and the srmDB.backup file, and
that the passwd and gr oup databases are substantively equivalent.

5. Merge the contents of the /tmp/newprojects file into the /etc/project file.

6. Instruct the system to use the FSS software. For example:
# dispadmn -d FSS
This change takes effect upon the next system reboot°.

7. Test the system to verify that the conversion from an [node structure to a project structure is
correct. Administrators can compare the output of the schedt r ee utility with the new /etc/
project entries, checking for similarities in the ratio of shares of Inodes and projects to the total

number of shares.

Figure 4-3 illustrates how the schedt r ee command can be used to display the current

Inode structure.
Figure 4-3: Example schedt r ee output

# schedtree
root (0) [1]
bat ch(1001) [ 10]
srmdl e(41) [O]
srm ost (42) [1]
webser ver (1200) [ 20]
srnot her (43) [1]
daenon(1) [1]
nobody(60001) [ 1]
bin(2) [1]
noaccess(60002) [1]
sys(3) [1]
adn(4) [1]
uucp(5) [1]
nuucp(9) [1]
listen(37) [1]
Ip(71) [1]
dan(2002) [10]
bob(2003) [5]
oracl e(800) [30]
oracl e1(801) [50]
oracl e2(802) [50]

6. Enabling the FSS software can also be done without a reboot. See the FSS( 7) man-page for more information.
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Chapter 5

New Opportunities With Solaris 9
Resource Manager

Once a configuration is converted to the new project structure, organizations can begin to take
advantage of new features in the Solaris 9 Resource Manager. The following sections describe the

features often found to be initially interesting.

Resource Pools

With Solaris 9 Resource Manager software, administrators can control system resources through a
resource pool and reserve them for exclusive use by an application or set of applications, represented
by projects. Using resource pools, system administrators can partition a system into a set of
smaller virtual environments, each providing resources for one or more projects. These partitions
provide fixed boundaries between workloads, ensuring each has access to a consistent set of
resources regardless of resource usage or contention on the rest of the system. As a result,
administrators can separate workloads so that resource consumption does not overlap, helping
achieve predictable application and system performance. See the pool cf g( 1M, pool adn{ 1V,
and pool bi nd( 1M man pages for more information.
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Statistical Tools

Solaris 9 Resource Manager is integrated with the extensive statistical tools built into the Solaris 9
Operating System. With these tools, administrators can record resource consumption on a project,
task, or process basis. Solaris 9 Resource Manager software is integrated with many Solaris
statistical tools, including the kst at , pr st at, and ps commands. Other commands like

pgr ep and pki | | can also execute on projects as a whole.

Accounting Tools

The extended accounting feature in Solaris 9 software provides an extensible facility for recording
information about system activity on a per-process or per-task basis. Using the accounting tools,
administrators can collect process and task data to capture a detailed set of resource consumption
statistics and label the usage records with the project for which the work was done. If resource
chargeback, workload monitoring, and capacity planning are a concern, the extended accounting
and reporting information can be integrated with third-party billing software. See the acct adn{ 1M

man page for more information.

Solaris Admin GUI

The Solaris 9 OS includes a graphical user interface (GUI) for administration that contains

windows to set up and monitor projects. See the snc( 1M man page for more information.

© 2003 Sun Microsystems, Inc.
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Chapter 6

Using the Solaris 8 Operating
System With Projects

Organizations may wish to continue using the Solaris 8 OS and Resource Manager 1.2 software on
certain systems. Some functionality, such as projects and the statistical and accounting tools, are
already available in the Solaris 8 0S'.

To take advantage of this functionality, system administrators can use the migration tool to
convert — or mirror — an existing Solaris Resource Manager 1.2 lnode configuration to the new
project definition. As a result, system administrators can use Solaris Resource Manager 1.2 software
to control resources and use the project feature for statistical and accounting information. To do
so, administrators can:

1. Back up the existing Solaris Resource Manager 1.2 lnode configuration using the srm_backup
script. For example:
# srm backup /var/ srmn srnDB. backup

2. Run the srm_convert script to convert the Inode structure to a project structure and merge it
with the /etc/project file. For example:
# srmconvert /var/srm srnDB. backup > /tnp/ newproj ects
This creates two different definitions that represent the workloads on the system; one represen-

tation in [nodes and the other in projects.

7. The minimum requirement is Solaris 8 06/00 (Update 1) software.
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3. Use the built-in Solaris statistical tools to verify that the same results are viewable in both places.
To do so, administrators can use the srirst at and | i m nf o commands on lnodes and the

prstat and ps commands on projects.

If similar updates are always made to both the Inode database and the project database,
organizations can use Solaris 9 Resource Manager accounting in concert with the Solaris Resource

Manager 1.2 scheduler. This combination is most effective in static environments.

© 2003 Sun Microsystems, Inc.
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Chapter 7

For More Information

Organizations should contact a local Sun support representative to learn how Sun can help
ease the transition from Solaris Resource Manager 1.x to the Solaris 9 Resource Manager
software. Figure 7-1 identifies other sources of information related to the Solaris 9 Resource
Manager software and other Sun products and technologies.

Figure 7-1: Web links for more information on the
Solaris 9 Resource Manager software and other Sun
products and technologies

Description or Title and Web Site URL

Solaris 9 Resource Manager — Technical White Paper
www.sun.com/software/solaris/whitepapers.html

[1]

Solaris Resource Manager 1.2 Collection

[2] docs.sun.com/db?p_coll/409.4

Solaris Containers — How Advancements in Server Virtualization Will
[3] Change the Future of Enterprise Computing
www.sun.com/software/solaris/whitepapers.html

Solaris Resource Manager 1.x to Solaris 9 Resource Manager Migration Tool
www.sun.com/software/download/sys_admin.html

(4]
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