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Using Solaris Resource
Manager™ Software with
Solaris™ PC NetLink Software -
Part 1

The topic of resource management is not an easy topic to cover in one, or even a two
part article. A full Sun BluePrints™ book on resource management is available (see
references) and covers the topic to reasonable depth. Here we will focus on resource
management as it relates to Solaris™ PC NetLink software.

In Part 1 of this article | briefly list the most likely tools and techniques that can be
used with Solaris PC NetLink software to participate in a resource management
function. Part 1 will also show you how to implement a server that incorporates
Solaris PC NetLink software within the Solaris Resource Manager™ software
scheduler.

In Part 2 of this article | will show the results of a lab exercise that will help guide
you in determining how many resources, in the form of Solaris Resource Manager
software “shares”, Solaris PC NetLink software might need for a particular server
environment.

Server Consolidations

It is now clear that the trend to consolidate multiple servers into one larger server is
an effective way to reduce cost of ownership and reduce the complexity of server
maintenance.

Single function consolidation - If all the servers that are to be consolidated are
performing the same function (file and print in Solaris PC NetLink software’s case)
resource management issues can boil down to making sure the consolidated server



has enough resources to support the combined needs of the prior servers during
peek periods. In these situations the goal is to use the available tools and techniques
to tune one application.

Multiple function consolidation - An alternate form of server consolidation is to
combine the functions of several servers performing different roles. Web services,
email services, database services, and file & print services can be all supported on
the same server. Managing the resources in this kind of environment requires tools
that control all the applications on the server. It is this form of consolidation that |
will focus on.

Solaris PC NetLink Software’s Role on the Server

With regard to the Solaris PC NetLink software, you will usually approach resource
management in two ways:

= Solaris PC NetLink software performance is the primary role of the server. In

these situations allocating resources to support Solaris PC NetLink software have
a higher or at least equal priority to other services being supported on the server.
For example, if you are using the Solaris PC NetLink software as a home directory
server for a user community, you want to be sure other services and applications
running on the server do not dominate the use of the server. You will want to
make sure that when the server is busy supporting more than one application or
service, there are at least a minimum amount of resources that will be assigned to
the role of supporting Solaris PC NetLink software.

= Solaris PC NetLink software performance is of secondary importance on the
server. In this case, Solaris PC NetLink is one of several services on the server and
it’s role is of a lower priority to that of the other functions the server must
support. For example, if the Solaris PC NetLink software has been installed on a
database server to offer reports to users on PC clients, it must be allocated only a
small amount of resources so that it does not interfere with the higher-priority
database applications on the system. Here, Solaris PC NetLink software will be
tolerated only as long as there are resource management tools that will limit the
resource Solaris PC NetLinksoftware is allowed to use during high demand
periods.

In either case, there is a need for resource management tools and techniques to
control the Solaris PC NetLink services and the other applications running on the
server. You can also use a combination of tools to accomplish what you want.
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Possible Resource Management Options with
Solaris PC NetLink Software

The Solaris Operating Environment software has a variety of resource management
tools and techniques that can work effectively with Solaris PC NetLink software and
the other applications and services that it is expected to share a server with.
Following is a list of resource management tools and techniques that can help
control Solaris PC NetLink software resource consumption. Some are not
sophisticated, but they are easy to implement and can be very useful for special uses
of Solaris PC NetLink software (see references for sources of more detailed
information).

= Solaris PC NetLink software internal settings - Solaris PC NetLink software has
several internal variables that control how Solaris PC NetLink software operates.
These internal variables can help a system manager control how many resources
the Solaris PC NetLink software is allowed to use. The two most useful
parameters controlled by these variables are:

« The maximum number of users allowed to be supported simultaneously -
Controlling this limit can help set the maximum impact of Solaris PC NetLink
software on a server.

« The maximum number of processes that are spawned to support a user
community - This limit can help control the maximum number of processes
that Solaris PC NetLink software will spawn. Each process requires CPU and
memory resources.

= Setting Hardware limits - A reasonably easy mechanism for limiting Solaris PC
NetLink software resources is to limit what disk subsystems it will be sharing. In
situations where Solaris PC NetLink software file performance is a very low
priority, a slow disk subsystem can be used to limit the resources used by Solaris
PC NetLink software. A slow disk subsystem will quickly become the bottleneck
forcing Solaris PC NetLink software processes into 10 wait states releasing the
processors for higher priority processes. While this technique may be acceptable
for typical read/write environments, it does not work effectively in read only
environments because Solaris Operating Environment will use available memory
as a cache for read requests. In R/0 situations free memory will be used as read
cache which allows read requests to bypass the disks. This will speed up
operations, and allow more CPU resources to be consumed.

= Base Solaris Operating Environment Software - The tools and commands that
are included with Solaris Operating Environment can be used to control Solaris
PC NetLink software processes. The nice(1) command allows you to control the
priority of individual processes. This command is best for diagnosing and solving
individual CPU resource problems with Solaris PC NetLink software. However, it
would be difficult to use this command as a general solution.

= Processors sets - Processor sets were introduced in the Solaris 2.6 Operating
Environment. This feature enables you to divide multiprocessor systems into
logical groups and permits users to launch processes into those groups. Processor
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sets may be good when you wish to dedicate exclusive use of server processors to
a service, but it is not best for applying idle resources to a service that is highly
active.

= Sun Enterprise™ 10000 Server and Dynamic System Domains - The Sun
Enterprise 10000 server has a feature called dynamic system domains (DSDs),
which enables you to logically divide a single system rack into one or more
independent systems, each running its own copy of Solaris Operating
Environment software. (Do not confuse Sun Enterprise 10000 server DSDs with
Windows NT domains.) With DSDs, a domain could be defined to support the
Solaris PC NetLink software and the number of processors can be moved in and
out of the domain as the requirements of the domain are dictated.

= Solaris™ Bandwidth Manager Software - Solaris Bandwidth Manager software
provides the means to manage network resources to provide Quality of Service
(Qo0S) to network users. Solaris Bandwidth Manager software allows network
traffic to be allocated to separate classes of service so urgent traffic gets higher
priority over less important traffic. Different classes of service can be guaranteed
a portion of the network bandwidth, leading to more predictable network loads
and overall system behavior. You can control the amount of resources consumed
by the Solaris PC NetLink software file and print operations indirectly by
throttling the amount of network bandwidth on TCP port 139, which is the
NetBIOS Session socket. Using Solaris Bandwidth Manager to control Solaris PC
NetLink may be the best solution when network bandwidth is the limiting
resource.

= Solaris Resource Manager Software - Solaris Resource Manager software is the
Sun™ resource management extension for the Solaris Operating Environment.
Solaris Resource Manager software provides control of the following system
resources:

« CPU (rate of processor) usage

« Virtual memory and number of processes
« number of log ins

« terminal connect-time

It allows the system manager to define how resources will be allocated when a
variety of services are to be supported on a busy server. Unlike other techniques
which may dedicate specific resources to a particular service, thus disallowing
their use by other services, it allows resources to be allocated to busy services if
other services under its control are not active. This allows a better utilization of
system resources. Perhaps the most important reason for using Solaris Resource
Manager software on a consolidated server is the fact that all the services can be
controlled by the same mechanism allowing the system manager to change the
allocation of resources dynamically under one controlling environment.

The Solaris Resource Manager software is the only resource management tool or
technique that provides the following important features to solve server
consolidation problems
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= Ability to control most services in a consistent and equal way
= Better utilization of system resources

= Dynamic control of system resources

= More flexible resource allocation policies

= Finer-grained control over resources

= Decayed usage of resources

= Accounting data for resource usage

Except in special or limited cases, Solaris Resource Manager software is the best
mechanism to support resource allocation, for multiple services running on large
servers. The rest of this two part article will focus on deploying Solaris PC NetLink
software within the Solaris Resource Manager software’s control.

Solaris Resource Manager Software

Before diving into how Solaris PC NetLink software and Solaris Resource Manager
software work together, it is important to understand the basics of how Solaris
Resource Manager software operates. If you are not familiar with the basics of
Solaris Resource Manager operation, there is aSun BluePrints OnLine article
published April 1999 titled Solaris Resourse Manager available at
http://lwww.sun.com/software/solutions/blueprints/0499/

solarisl.pdf that will give you a quick description of the product. If you don’t
know what a Solaris Resource Manager Inode hierarchy is, this 10 page article will
give you what you need to bootstrap your knowledge on Solaris Resource Manager
product. More complete documentation exists on Sun’s

http://docs.sun.com web site. Search for “Solaris Resource Manager 1.1 System
Administration Guide”

Controlling Solaris PC NetLink Software
Processes Within Solaris Resource Manager

One secret for including any application within the Solaris Resource Management
software hierarchy is to find all the places where processes are launched at boot
time, or when the application is first executed. Once all of these locations are
determined, you use the Solaris Resource Management smuser command to launch
the process instead of the default mechanism. Once this is done, the process, and any
processes that are forked are controlled by the SRM scheduler.

Using Solaris Resource Manager™ Software with Solaris™ PC NetLink Software - Part1 5



Fortunately the Solaris PC Netlink environment is spawned from the execution of
one process called Imx.ctrl which is started at boot time. The path to the script
that starts the process is /etc/init.d/ms_srv .The edits needed to the file are shown
below in the step by step procedure.

Solaris Resource Manager software also needs an /etc/passwd  entry to define the
Inode which Solaris PC NetLink software will run. Solaris PC NetLink software
already defines Imxadmin in /etc/passwd and it can be used to define the Inode.
Even though /etc/passwd  entries are used to define Inodes, Solaris PC NetLink
software will continue to run as root during operation.

Steps to incorporate Solaris PC NetLink Software
Processes Within Solaris Resource Manager

It is assumed both Solaris PC NetLink software and Solaris Resource Manager
software are installed and running on the server.

1. Define or use the already established /etc/passwd  entries that will be used by
Solaris Resource Manager software to define Inodes.

The Solaris PC NetLink software defined Imxadmin entry already in the
letc/lpasswd  file, which is fine for the purpose of Solaris Resource Manager
software Inode hierarchy definitions.

2. Use the /usr/srm/sbin/limadm command to place the Imxadmin user in the
appropriate spot in the Solaris Resource Manager hierarchy.

This will be different for each server configuration. Try to place the Solaris PC
NetLink software at the same level as other important applications you want to
control. The amount of shares you give the Solaris PC NetLink software will depend
on server (CPUs and memory), the number of users, and how busy the users are.

3. Stop the Solaris PC NetLink software execution as root, using the following
command:

/opt/lanman/bin/net stop server
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4.

In the /etc/init.d directory, edit the ms_srv start up script to use the
/usr/srm/bin/srmuser command to start the Solaris PC NetLink software
processes.

Note that the process will still execute as root, but will be attached to the Inode

Imxadmin . All Solaris PC NetLink software commands will use the /etc/init.d/
ms_srv script to start or stop the Solaris PC NetLink services..

Original /etc/init.d/ms_srv code segment:
else

cd “dirname $SLMXCTRL_PATH" && $LMXCTRL_NAME < $DEV_NULL_PATH
fi

New /etc/init.d/ms_srv code segment:
else
cd “dirname $LMXCTRL_PATH" && /usr/srm/bin/srmuser Imxadmin \

$LMXCTRL_NAME < $DEV_NULL_PATH
fi

Hint: When editing the file, search for LMXCTRLto get to the correct location.

All Solaris PC NetLink Imx.* processes are forked by Imx.ctrl which, after the
edit, will be under the Solaris Resource Manager software control. Starting and
stopping processes from server manager does not break the Solaris Resource
Manager control. This addition to the Solaris PC NetLink software startup command
line will start the Imx.ctrl process running as root, using the Inode of Imxadmin.

. Restart the Solaris PC NetLink server using the /opt/lanman/bin/net start

server command. This command will in turn execute the Zetc/init.d startup script
you just edited. The Solaris PC NetLink software will now be scheduled by way of
the Solaris Resource Manager scheduling class.

. Determine the best way to allocate shares for the Solaris PC NetLink software

processes.

This will be different for each application and work load mix. The data presented in
the part Il of this article should help you determine starting values in determining
the appropriate shares to allocate to the Solaris PC NetLink software.

Remember that in the previous procedure users refer to Solaris Operating
Environment users as defined by /etc/passwd  or NIS. As the Solaris PC NetLink
software supports requests for a user, it does so with an Ims.srv  process that runs
as root. There is no easy way to control the Solaris PC NetLink software with Solaris
Resource Manager to allow individual users to have more resources allocated to
them over other users using the Solaris PC NetLink software.
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Part Il of this article

In part Il of this article (June 2000) | will use loading benchmarks to help show what
performance and throughput you should expect when Solaris PC NetLink software
is given a particular percentage of the system.

Conclusion

Part 1 of this article listed and defined the most likely tools and techniques that can
be used with Solaris PC NetLink software to participate in a resource management
function. This Part 1 also explained how system managers can implement a server
that incorporates Solaris PC NetLink software within Solaris Resource Manager
Software’s scheduler.
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