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Supporting Microsoft Windows
2000 Server Applications from Sun
Enterprise™ Servers

Microsoft Windows 2000 and NT server
consolidations

The quest to reduce the total cost of ownership of deploying and supporting
productivity applications has spawned several trends by which organizations solve
application management problems. Some organizations have decided to solve their
PC application management problem by using Microsoft’s Terminal Server software
running on Windows 2000 servers for executing applications displayed on a variety
of devices attached to the network.

Another trend that reduces the total cost of ownership, in the network servers
segment, is replacing several slower, less stable servers with a single faster, more
highly available server. This paper addresses a Sun solution that unifies both of
these trends.

Wintel (the term “wintel” means an Intel compatible processor running a Microsoft
Windows operating system) servers can only be consolidated to a limited degree,
using wintel hardware as the target of the consolidation. Servers utilizing Sun
hardware and the Solaris™ Operating Environment (Solaris OE) have earned the
reputation of having High Availability (HA) and have a very high level of scalability.
This makes them ideal target servers for Windows NT & Windows 2000 server
consolidations, as long as the target server can support the required software. Sun
Enterprise servers, based on SPARC™ processors and running the Solaris OE, are not
capable of running wintel software directly. This is an issue that has blocked some
consolidations in the past. The latest release of the Sun SunPCi™ llpro coprocessor
card has changed this.



This article explores using multiple SunPCi Ilpro PCI cards, running in Sun
Enterprise servers, to support services that previously could only be supported on
Windows NT or Windows 2000 Servers. Specifically, this article will focus on the task
of running wintel applications remotely for a variety of clients. While this article
discusses the use of the SunPCi llpro card to support Microsoft Windows 2000
Terminal Server, it helps illustrate that many Windows 2000 and Windows NT
consolidation problems can be potentially solved by using similar Sun Enterprise
server configurations, with SunPCi Ilpro cards supporting the PC specific
applications.

SunPCi llpro coprocessor PCI card

The SunPCi llpro coprocessor PCI card is a Sun product that, until recently, was
dedicated to supporting wintel based applications on Sun’s PCI based workstations.
Previously, it supported only the non-server versions of Microsoft Windows
operating systems. As of 2001, Sun has created a new version of the SunPCi llpro
software (2.2.1) that allows up to six SunPCi Ilpro cards to be installed in Sun’s
workgroup server line (Sun Enterprise 220, 250, 280, 420, 450 servers), in addition to
the Sun workstation systems. Another key feature of this new software is the
following server versions of Microsoft Operating Systems are now supported:
Windows NT 4.0, Windows NT Terminal Server Edition, and Windows 2000 Server
(including Terminal Services). The new SunPCi llpro card, which allows for up to
one Gbyte of RAM and a 733 MHz Celeron Processor, coupled with the new
software, now allows Sun servers to support wintel server applications at current
server performance levels.

An abbreviated specification for the SunPCi Ilpro PCI coprocessor card is:
= 733-MHz Intel Celeron processor
= Up to one Ghyte of memory

= Ports - High speed USB, built in HD-15 VGA, SoundBlaster
compatible mike in and line out, 10/100 ethernet, (serial DB9 (COM1), parallel
DB25 (LPTL1:) are available via a separate backplate)

= Disk, floppy, and CD ROM devices are supported by the native Solaris OE.
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A layout of the SunPCi llpro card is shown in Figure 1.

Mike———p
Line Out——p
USB———p

10/100 Ethernet———p
HVGA.

FIGURE1  SunPCi llpro coprocessor card

For a full description of the SunPCi llpro card, see:
http://www.sun.com/desktop/products/SunPClI/.

When installed into a Sun PCI based workstation, the SunPCi llpro card can support
a full Microsoft Windows 98 or Windows 2000 Professional environment on the Sun
desktop. A previous Sun BluePrints™ Online article highlights many of the

administrative capabilities of an earlier version of the SunPCi coprocessor card. See;

http://www.sun.com/software/solutions/blueprints/0899/pc2.pdf

The most recent release of the SunPCI Ilpro software supports the installation of
multiple SunPCi llpro cards within one UltraSPARC Il based Sun Enterprise Servers
with PCI buses (support for UltraSPARC Il based servers will soon follow). The
latest software also supports Microsoft Windows 2000 (Server Version), as well as
Windows 2000 Professional (Workstation Version). Utilizing the on-board 10/100
ethernet port, supporting multiple Windows 2000 server applications from within
the same Sun Enterprise server is now possible.

Multiple SunPCi llpro coprocessor cards
In a single Sun Enterprise server

Before discussing a specific configuration, there are several points that should be
covered:

Power and cooling

Most current Sun workgroup servers (such as Sun Enterprise 450 and 250 server)
have multiple PCI buses which support the SunPCi llpro PCI card. While any PCI
slot is able to support a SunPCi llpro card, close attention should be paid to the

Multiple SunPCi llpro coprocessor cards in a single Sun Enterprise server
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power and cooling specification of the server. It is important to not exceed these
specifications when adding multiple cards to one server. In the case of an Enterprise
450, the maximum number of Sun PCi llpro cards that can be installed is six. More
than six, will exceed the power and cooling specification.

In addition, the server should have enough backup power in case one power supply
fails. If SunPCi llpro cards are added to the server, the power requirements
necessary to keep the system running during a power supply failure may be
exceeded. In the example Sun Enterprise 450 server presented in this paper, three
power supplies are needed, instead of two, in order to keep the system running if a
power supply fails. Before adding SunPCi llpro cards to a server, the power supply
requirements should be reviewed to make sure enough power is available even if
one power supply fails.

PCI bus considerations

The Sun Enterprise 450 server supports considerable PCI bus bandwidth by way of
10 PCI Slots, supported by six PCI buses and implemented by three PCI controller
chips each controlling two PCI buses. While the PCI bus traffic going through a
SunPCi llpro card can at times be significant, it is unlikely to saturate a PCI bus. Like
any high bandwidth PCI card, it would be best if it were installed into a PCI slot that
is attached to a PCI bus shared with as few high throughput PCI cards as possible.
The following chart shows what PCI slots are available in a Sun Enterprise 450
server. It should be used as a guide to avoid a potential bottleneck by placing too
many high bandwidth PCI cards on one PCI bus. Placing a SunPCi llpro card on

TABLEO-1  Sun Enterprise 450 PCI slots

PCI Slot /device special

Number PCI Slot type Chip & Bus file
1 64 Bit/33Mhz 5Volt Chip C Bus 2 /pci@6,4000
2 64 Bit/33Mhz 5\Volt Chip C Bus 2 /pci@6,4000
3 64 Bit/33Mhz 5Volt Chip C Bus 2 /pci@6,4000
4 64 Bit/66Mhz 3.3 Volt Chip CBus 1 /pci@6,2000
5 64 Bit/66Mhz 3.3 Volt Chip ABus 1 /pci@1f,2000
6 64 Bit/66Mhz 3.3 Volt Chip B Bus 1 /pci@4,2000
7 64 Bit/33Mhz 5Volt Chip B Bus 2 /pci@4,4000
8 32 Bit/33Mhz 5Volt Chip B Bus 2 /pci@4,4000
9 32 Bit/33Mhz 5Volt Chip B Bus 2 /pci@4,4000
10 32 Bit/33Mhz 5Volt Chip A Bus 2 /pci@1f,4000
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each PCI bus would be the best way to distribute the load evenly. The “Chip & Bus”
column of the chart shows which slots are attached to which PCI buses. Note that
Sun Enterprise 450 server PCI buses are supported by an integrated circuit that
supports two PCI buses per chip. “Chip A” has a “Bus 1” and a “Bus 2,” as does
“Chip B” and “Chip C”.

With six PCI buses, PCI bandwidth or bus contention is rarely an issue with the Sun
Enterprise 450 (and is generally true for all Sun servers with PCI buses). No PCI slot
shares its PCI bus with more than two other cards. It is best not to move pre-
installed PCI cards, such as SCSI, unless absolutely necessary.

The “/device special file” column in the previous table can be used to determine if
the Solaris OE has correctly configured a specific SunPCi llpro card into the system.
The command “Is -go /dev|grep sunpci ” can be used to see how many
SunPCi llpro cards have been installed in the server. The following sample output
shows what is seen on a server with three SunPCi llpro installed into an Sun
Enterprise 450 serve. Each SunPCi llpro requires three drivers (sunpci2drv, dummy,
and volif).

testsys 75 =>Is -go|grep sunpci

Irwxrwxrwx
IrWXrwxrwx
IrWXrwXrwx
IrWXrwXrwx
Inwxrwxrwx
Irwxrwxrwx
Irwxrwxrwx
IrWXrwxrwx
IrWXrwXrwx
IrWXrwWXrwx

1

48 May 7 10:19 sunpci2drvO -> ../devices/pci@1f,4000/pcil08e,7063@4:sunpci2drv
43 May 7 10:19 sunpci2drvl -> ../devices/pci@1f,4000/pcil08e,7063@4:dummy
43 May 7 10:19 sunpci2drv2 -> ../devices/pci@1f,4000/pcil08e,7063@4:volif

48 May 7 10:19 sunpci2drv3 -> ../devices/pci@1f,2000/pcil08e,7063@1:sunpci2drv
43 May 7 10:19 sunpci2drv4 -> ../devices/pci@1f,2000/pcil08e,7063@1:dummy
43 May 7 10:19 sunpci2drv5 -> ../devices/pci@1f,2000/pci108e,7063@1:volif

47 May 7 10:19 sunpci2drvé -> ../devices/pci@4,4000/pcil08e,7063@2:sunpci2drv
42 May 7 10:19 sunpci2drv7 -> ../devices/pci@4,4000/pcil08e,7063@2:dummy
42 May 7 10:19 sunpci2drv8 -> ../devices/pci@4,4000/pcil08e,7063@2:volif

47 May 7 10:19 sunpci2drv9 -> ../devices/pci@4,4000/pcil08e,7063@3:sunpci2drv

Applications that require multiple processors to support one
instance of the application

While every Windows 2000 Server application that doesn’t require special hardware
support should run on the SunPCi llpro card, it is not the best choice for running
applications that require multiple wintel processors to support a single instance of
the application software to maintain an acceptable level of performance. If the
Windows 2000 server application requires more than one CPU to support acceptable
performance, it is better to find the equivalent SPARC based application to run on
the native SPARC based Solaris OE. Example applications that fall into this category
are web services and messaging. There are many mainstream products that run on
the SPARC platform that can support these services in a optimized and scalable way.
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Supporting Microsoft 2000 Terminal Server clients

Microsoft 2000 Terminal Servers allow PC clients and UNIX® workstation users to
run Microsoft Windows 2000 based applications running on a Microsoft Windows
2000 server. The application runs on the server and the display information is sent
back to the PC client or the workstation, where it is presented to the end user.
Windows 2000 now supplies the server and client code necessary to support PC
clients. To support Solaris OE based workstations, or SunRay™ appliances, additional
software will be required to support running wintel based applications from the Sun
environment. One such product is the Metaframe product from Citrix.

Servers running Microsoft Terminal Servers (or the Citrix Metaframe product) are
good candidates for consolidation by a SunPCi llpro card running in Sun servers.
One SunPCi llpro card, running a Windows 2000 Server, can support many users.
Once the maximum number of users has been reached, based on application latency,
new users can then be assigned to additional SunPCi llpro cards installed on the
same Sun Enterprise server.

SunPCi llpro software requirement for an X window.

Wintel based servers typically do not support headless (no display) operation.
Likewise, the current Solaris OE based software supporting the SunPCi llpro card
requires an X environment to display a view of what is happening on the console.

In normal operation of a Windows 2000 Terminal Server, the server display simply
has a login screen when no one is accessing the server from the console. This
requirement means that a X server (the display) be available to accept the display
information at all times.

If a graphics card is installed on the server where the SunPCi llpro card is installed,
it should be used to display the multiple SunPCi llpro console displays. If no
graphic card is installed on the server, then another X environment (perhaps on the
administrator workstation) needs to be ready to accept the output of the SunPCi
llpro software. This will require that the appropriate xhost <host> command be
issued to allow the X window information to be displayed from the server.

Starting the SunPCi Ilpro cards after a server reboot

The SunPCi llpro card installation procedure does not currently set up the SunPCi
llpro software to start automatically after the server it is installed in reboots. By
default, after the Solaris OE boots up, the system administrator needs to start the
SunPCi llpro software manually. Alternatively, a script can be launched via a control
file in the /etc directory. The X window dependency mentioned above, as well as
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the location of the SunPCi llpro virtual drive files, will require altering the script to
suit a particular configuration. What follows is sample script that could be used to
start a six card SunPCi llpro environment:

setenv DISPLAY sysadmin:O

/opt/SUNWSspci2/bin/sunpci -c Card1 -p /sunpcildrive/inifile/ntserverl.ini&
/opt/SUNWSspci2/bin/sunpci -c Card?2 -p /sunpci2drive/inifile/ntserver2.ini&
Jopt/SUNWSspci2/bin/sunpci -¢ Card3 -p /sunpci3drive/inifile/ntserver3.ini&
Jopt/SUNWSspci2/bin/sunpci -c Card4 -p /sunpciddrive/inifile/ntserver4.ini&
Jopt/SUNWSspci2/bin/sunpci -c Card5 -p /sunpciSdrive/inifile/ntserver5.ini&
/opt/SUNWSspci2/bin/sunpci -c Card6 -p /sunpci6drive/inifile/ntserver6.ini&

Each ntserver(X).ini file,referred to in the previous example, are SunPCi llpro
“ini 7 files that control, among other things, which virtual drive file should be
used by the SunPCi llpro software as the “C:” drive when the card boots. A sample
“.ini " file (ntserverl.ini ) is shown:

[Drives]

A drive=/dev/rdiskette

C drive=/sunpcildrive/C.roboserverl
CD=/vol/dev/aliases/cdromO

[Display]
OldText

[Disk32]
Enabled=Yes

Again, the script and “.ini " file will need to be changed to suit individual server
configuration and other environmental factors.

Scaling and sizing a SunPCi llpro
coprocessor card running Microsoft 2000
Terminal server

Setting up a Windows 2000 Terminal server on a SunPCi llpro card, without
knowing how many users each card is capable of supporting, makes it difficult to
size a server to support a particular user community. A benchmark for determining
how many users can be supported by a Windows 2000 Terminal server is available
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on the Microsoft web site. See:
http://www.microsoft.com/windows2000/techinfo/administration/
terminal/tscaling.asp.

The benchmark is designed to run scripts on PC clients that simulate three different
types of loads. Specifically the loads the benchmark is designed to produce are:
“Structured Task Worker” (heavy load); “Knowledge Worker” (medium load); and
“Data Entry Worker” (light load). To test the load capacity of a SunPCi llpro card,
the “knowledge worker” load of the benchmark was executed by 50 PCs to
determine how many users each card could support when used in parallel with five
additional cards. Please see the benchmark documentation for a full explanation of
“knowledge worker” load.

The benchmark is designed to direct a load against a server, starting with one user
load. The load is increased by five users for each iteration of the benchmark. The
benchmark proceeds by increasing the load to 50 users, and measuring the time it
takes to complete each iteration of the benchmark. A threshold is defined as being
10% slower than a standard run of the benchmark for one user. Once the measured
benchmark times exceed the defined threshold, the number of user scripts running
at that time determine the upper limit of users that the environment can be expected
to support for that load. This is the limit a particular Windows 2000 Terminal server
can support for this work load.

This benchmark was run against six SunPCi llpro cards on an Sun Enterprise 450
server to determine how many users each card could support. The following
configuration was used to benchmark the server:

Server:

1 Sun Enterprise 450 server - 4x400Mhz CPUs, 4 GByte RAM, 8 x 18 GByte drives, 1
Gigabit ethernet

6 SunPCi llpro boards (each with 512Mbyte RAM) software V 2.2.1
Solaris OE 2.6
Clients:

60 x 300Mhz PCs running Windows NT Workstation 4.0
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Figure 2 illustrates the benchmark configuration.

10/100
Ethernet

Network
Switch

6 SunPCi llpro
cards installed in
PClI slots

FIGURE2  Benchmark configuration for Windows 200

When the benchmark was used to direct a load of 50 users to each SunPCi llpro
card, the following latency chart (Figure 3) was the result.

6 SunPCi llpro coprocessor cards (733Mhz. + 512Mbytes)
Sun Enterprise 450 with 4 gigabytes 4 x 400Mhz SPARC processors

v,

9:36

894 =—+=—=Threshold

run time in minutes

—e— SunPCi llpro #1 server

SunPCi lipro #2 server
=== SunPCi llpro #3 server
== SUNPCi llpro #4 server
= SunPCi llpro # server
—l—SunPCi lpro #5 server

a El 10 17 20 25 a0 s 40 48 i)
No. Users

FIGURE3  Runtime performance vs. PC Client

In this chart, the time it takes to run each iteration of the benchmark is plotted on the
vertical axis. The benchmark starts with just one user. The time needed to execute
one iteration of the benchmark for one user is used to define the baseline upper limit
of acceptable performance. As the benchmark proceeds, more and more simulated
users are run against each SunPCi llpro card. The same load is placed on all six
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cards at the same time. Eventually, the load exceeds the throughput of one of the
subsystems used by the SunPCi llpro card, and the time it takes to finish an iteration
of the test exceeds the baseline.

The number of users that each card can support, based on the “knowledge worker”
load of the benchmark, is 30 users. This figure is reached by multiplying the six
cards in the system, times 30 users per card, giving an upper limit of 180 users for
this configuration.

Hardware limits to performance

The previous benchmark shows that one or more hardware components eventually
reached their limit. The SunPCi llpro environment, coupled with the Sun Enterprise
450 server running Solaris 2.6 OE, has a multitude of components that could have
caused the benchmark to reach the user limit at 30. SunPCi I pro card CPU, memory,
Sun Enterprise 450 processors, the disk subsystem, or the network could have
caused a bottleneck.

Network

The SunPCi llpro coprocessor card has a private 10/100 Ethernet port. All network
traffic is channeled to these private ports.

Older versions of the SunPCi llpro card did not have their own 10/100 Ethernet
port. Instead, network traffic was channeled through the Solaris OE on the host
system to create a virtual network connection. The new SunPCi llpro software will
continue to support this network access when there is only one SunPCi llpro card
installed in a system, which is typically the case on workstations. If there are more
than one card installed, the SunPCi llpro software will disallow this virtual network
access. Only the 10/100 Ethernet port on the SunPCi llpro coprocessor card itself
will be used to access the network.

If you are attempting to use the SunPCI Ilpro card in a server capacity, and you are
using only one card in the system, make sure you use the physical ethernet
connection, as the virtual network connection is less efficient and places an
additional load onto the SPARC processors.

After running the benchmark, the statistics from the network switch were checked to
see if the 100Mbit Ethernet connection approached saturation during the test. This
benchmark load never caused the port utilization to exceed 10%. Clearly, the
network interface was not a limiting factor in supporting this kind of load.
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Disk subsystem

The SunPCi llpro card utilizes the Solaris OE files to contain the disk image for the
system, and boot disk for the Windows 2000 Server Operating system. This virtual
disk image is treated no differently than any other file on the UNIX file system, and,
as such, can be moved, backed up, copied, etc. This disk image file can range in size
from one MByte to eight GBytes in size, and is created and defined by the system
administrator upon initial use of the card. Two virtual disk image files (C: Drive and
D: Drive) can be assigned to a SunPCi llpro card, along with the CD/DVD-ROM
located on the Sun Enterprise 450 server. This virtual disk image file looks like a
unformatted hard drive to the operating system that will run the SunPCi llpro card.
When the operating system is loaded, the system administrator creates the file
system used by the OS, such as FAT16 (Win98, Win ME, NT4), FAT32 (Win98, Win
ME, Win2K), NTFS4 (NT4), and NTFS5 (Win2K).

The file that is used to support the virtual disk subsystem in a real world
environment should always be placed on a redundant RAID environment. If a
hardware RAID exists, either by way of a Sun SRC/P PCI RAID card, or by way of a
Sun StorEdge™ A1000 disk subsystem or a Sun StorEdge T3 Array disk subsystem,
then a RAID 5 volume would be an acceptable solution to eliminate the vulnerability
to a single disk failure and still have good performance. If software RAID (Veritas or
Solstice DiskSuite™ software) is available, then a RAID 0+1 volume should be used
to accomplish the fast, redundant RAID environment.

Supporting a Windows 2000 disk subsystem by way of a Solaris OE based UFS file
has many advantages when compared to a stand alone Windows 2000 server. The
first advantage is that it becomes trivial to create duplicate Windows 2000 Server
environments. By simply copying (assuming the appropriate licensing exists) the file
that is used to support the disk image, it can be made available to another SunPCi
llpro card software to create a duplicate Windows 2000 Server environment. After
the copy operation is completed, an initial boot of the SunPCi llpro card will require
changing network settings to allow the SunPCi Ilpro card to have a unique network
name and IP address.

Backups are relatively simple to perform, as only one Solaris OE file needs to be
backed up. For the Windows Terminal Server environment, described in this paper,
users should be allocated space on a separate volume to maintain their private files.
This volume could be accessible via PC Clients by using Solaris™ PC NetLink
software.

For the previous benchmark, six 2-GByte C:\ drives were created, one for each
SunPCi llpro card. The disk image files were spread across six different 18 Gbyte
SCSI disks. During the benchmark, a moderate to low amount of disk activity was
seen as the SunPCi Ilpro card software accessed these files. The key to making sure
the disk performance does not bottleneck this kind of server environment is the
amount of memory of the Solaris OE environment.
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Solaris OE memory and the disk subsystem

The Solaris OE will use all unused physical memory for the purpose of disk read
cache. As files are opened and read, unused physical memory is used to keep copies
of the read data available for possible future access. This fact is of particular
significance when it comes to supporting the SunPCi llpro software. When the
SunPCi llpro card software initializes for the first time, it opens the file that supports
the disk image of the Windows 2000 Server environment. This file is not closed until
the SunPCi llpro software exists. This scenario will receive maximum benefit from
the Solaris OE read cache. As the Windows 2000 Terminal Server environment settles
into supporting users, the disk data and executables needed to support the users
environments has a high probability of settling into read cache, thus making disk
performance appear to be extremely fast. The more memory a Solaris OE has
available, the faster a SunPCi llpro disk subsystem is likely to perform.

To fully optimize a specific set of applications running individually across multiple
SunPCi llpro environments, it is best to do a “server installation” of the application.
Many Windows 2000 applications support running applications from a server where
the files on the server are installed in a Read Only mode. Because they will not
change, each SunPCi llpro environment can access the same files. The Solaris OE
read cache would be better utilized in this environment, because there would be
fewer files to cache.

Several benchmarks were executed to determine the maximum number of SunPCi
llpro cards standard Solaris OE memory configurations can support.

Additional benchmarks were executed to determine how many SPARC processors
were needed to support the SunPCi llpro cards in the server. While the chart below
shows one SPARC processor as the recommended minimum for one and three
SunPci llpro cards, for purposes of redundancy, it would be prudent to have an
additional processor in the system.

The results are summarized in the following table:

TABLE 1
Recommended Recommended
Solaris OE memory Maximum number of Minimum number of
configuration SunPCi llpro cards SPARC processors
256 Mbytes 1 1
512 Mbytes 3 1
1 Gbyte (or more) 6 2
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Version of Solaris OE to use with the SunPCi Ilpro card.

While the SunPCi Illpro card is supported on many versions of the Solaris OE, there
are several compelling reasons for installing the card on a server running a current
version of Solaris 8 OE. By doing so, it will automatically pick up fixes and
performance enhancements added to the Solaris OE over time. Two specific
examples (there are many more) are the new memory manager of Solaris 8 OE, and
the enhancements to file system that were first shipped in Solaris 8 OE (1/01, also
know as update 3). These two changes to the Solaris OE allow the SunPCi llpro
software to work at peak efficiency.

Running other services on the server concurrently

It should be emphasized that the recommended resources needed to support a
particular configuration of SunPCi llpro cards does not in any way include the
resources needed to support other services (email, file and print, web, etc.) that may
be running on the server. Separate sizing exercises should be performed for each of
these services. The resources needed to support each service should then be
combined to determine the final server configuration. Special attention should be
made to insure there is little or no conflict for the same resources from the various
services running concurrently on the server.

SunPCi llpro coprocessor memory

Another key component in supporting a Windows 2000 Server environment is the
SunPCi llpro on card memory available to support the application it is asked to
execute. This is especially true in the case of supporting a Windows 2000 Terminal
server environment, where the server is actually executing the applications each user
is executing. As long as all the users applications can be kept in physical memory,
performance of the CPU is maximized. As soon as the memory is exhausted, the
environment will start to swap memory, causing performance to suffer dramatically.
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Two benchmarks were run to show how a lack of memory may have caused the
previous benchmarks to eventually exceed the prescribed performance threshold. By
installing an additional 512 Mbytes of memory in one SunPCi llpro card, and
running the benchmark again, the run times of a 512 Mbyte card versus a one Gbyte
card were charted. The results are shown in Figure 4.

SunPCI Il Pro Latency vs Installed Memory

12:00 /
10:43

Latency (Msec.)

—— 1 GB Memory
712 B 512 MB memory
== Threshold

6:00

1) a 10 18 0 28 30 3 40 48 a0
Number of users per card

FIGURE 4  Run time performance of one SunPCi
lipro (512 Mbyte vs. 1 Gbyte).

The chart above shows that by adding memory to one SunPCi llpro card, the
benchmark continues to have acceptable performance for up to 40 users. Memory
was at least one of the limiting factors in the first benchmark.

High Availability considerations

There is no redundancy built into each SunPCi Ilpro card. If any critical component
of the card fails, the card will not function. Unlike most stand alone Windows 2000
server however, each SunPCi llpro card is almost completely stateless. Only the
MAC (ethernet) address of the 10/100 ethernet port on the card differentiates one
SunPCi llpro card from another. This allows any idle SunPCi llpro card installed in
the system to be used to quickly restore any service caused by a failed SunPCi llpro
card. The system administrator can boot the new card with the old virtual disk
image file, and the Windows 2000 server environment will quickly restore itself.
Installing a spare SunPCi llpro card and leaving it idle is the best way to reduce the
down time of the services supported by a SunPCi llpro card.
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Conclusion

This paper has shown that the latest SunPCi llpro hardware and software can be
configured to support both the workstation and server versions of Microsoft
operating systems. Each SunPCi llpro card installed into a Sun Enterprise 450 server
has been shown to support approximately 30 clients in a Windows 2000 Terminal
Server environment. Because the Windows 2000 Terminal Server environment
exercises all aspects of a Window 2000 server, it represents a worst case scenario for
supporting Windows 2000 server applications. By supporting multiple SunPCi llpro
cards in one system, Sun Enterprise servers can now support a multitude of server
environments that could not be supported before.
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