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This paper discusses the specific features and performance testing results of both the

. Pentium Il and the Pentium Pro processors that make them ideal for use in server
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Environments ................. 3 ° customers now face a number of choices as to which processor to use in their servers. Whereas

previously a high-speed processor indicated a faster system, today the solution is not as simple.

Advantages of The key to selecting the appropriate processor for a server is to analyze the environment in which

i::;usrzol: r:; it will be running. For example, an environment that uses the server for primarily file/print,

Server . webservers, or small database applications has different requirements than one that loads the

Environments ................ 3 server with transaction-intensive applications.
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and Pentium Pro - Pentium Pro processor. Each processor offers its own advantages that are appropriate for

Processor Performance . particular server environments. Performance testing on both processors yielded the following

in Server Environments...3 . results:

Conclusion ..................... 6 - " NetBench® tests that compare single CPU performance of the two processors show that the

ADPENX oo 7 : Pen.tium I processor outperforms the Pentium Pro processor in file/print server
environments.

®  ServerBench® tests that compare single and dual CPU performance of the two processors
show that the Pentium II processor outperforms the Pentium Pro processor in application
server environments.

®  Transaction processing tests that compare dual CPU performance of both processors in
complex transaction and database environments show that the Pentium Pro processor
outperforms the Pentium II processor.

From these performance tests, the suitability of each processor for server environments can be
assessed as follows:

®  The Pentium II processor offers superior performance for file/print and small database
applications because of its faster processing speeds in single and dual configurations; and

®  The Pentium Pro processor is still the choice for compute or memory intensive applications
because of its multiprocessing and large memory configuration capabilities.

NOTE: All benchmark results are based upon server technology current as of July 1, 1997.
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NOTICE

The information in this publication is subject to change without notice and is provided "AS IS"
WITHOUT WARRANTY OF ANY KIND. THE ENTIRE RISK ARISING OUT OF THE USE
OF THIS INFORMATION REMAINS WITH RECIPIENT. IN NO EVENT SHALL COMPAQ
BE LIABLE FOR ANY DIRECT, CONSEQUENTIAL, INCIDENTAL, SPECIAL, PUNITIVE
OR OTHER DAMAGES WHATSOEVER (INCLUDING WITHOUT LIMITATION,
DAMAGES FOR LOSS OF BUSINESS PROFITS, BUSINESS INTERRUPTION OR LOSS OF
BUSINESS INFORMATION), EVEN IF COMPAQ HAS BEEN ADVISED OF THE
POSSIBILITY OF SUCH DAMAGES IN ADVANCE.

The limited warranties for Compaq products are exclusively set forth in the documentation
accompanying such products. Nothing herein should be construed as constituting a further or
additional warranty.

This publication does not constitute an endorsement of the product or products that were tested.
The configuration or configurations tested or described may or may not be the only available
solution. This test is not a determination of product quality or correctness, nor does it ensure
compliance with any federal state or local requirements Compaq, Contura, Deskpro, Fastart,
Compaq Insight Manager, LTE, PageMarq, Systempro, Systempro/LT, ProLiant, TwinTray,
ROMPaq, LicensePaq, QVision, SLT, ProLinea, SmartStart, NetFlex, DirectPlus, QuickFind,
RemotePaq, BackPaq, TecDIGITALaq, SpeedPaq, QuickBack, PagFax, Presario, SilentCool,
CompaqCare (design), Aero, SmartStation, MiniStation, and PaqRap, registered United States
Patent and Trademark Office.

Netelligent, Smart Uplink, Extended Repeater Architecture, Scalable Clock Architecture,
Armada, Cruiser, Concerto, QuickChoice, ProSignia, Systempro/XL, Netl, LTE Elite, Vocalyst,
PageMate, SoftPaq, FirstPaq, SolutionPaq, EasyPoint, EZ Help, MaxLight, MultiLock,
QuickBlank, QuickLock, UltraView, Innovate logo, Wonder Tools logo in black/white and color,
and Compaq PC Card Solution logo are trademarks and/or service marks of Compaq Computer
Corporation.

Microsoft, Windows, Windows NT, Windows NT Advanced Server, SQL Server for Windows NT
are trademarks and/or registered trademarks of Microsoft Corporation.

Other product names mentioned herein may be trademarks and/or registered trademarks of their
respective companies.

©1997 Compaq Computer Corporation. All rights reserved. Printed in the U.S.A.

Positioning Pentium II and Pentium Pro Processors in Server Environments
First Edition (July 1997)
Document No. 235A/0797



COMPAQ

235A/0797

WHITE PAPER Positioning Pentium II and Pentium Pro Processors in Server Environments

Features of The Pentium II Processor In Server Environments

The new Pentium IT processor combines the existing technologies of the Pentium Pro processor
with the capabilities of Intel’s new MMX media enhancement technology to create new levels of
performance and visual computing. These technological advances make it ideal for single and
dual processor workgroup and web servers. The Pentium IT processor features:

® A Dual Independent Bus architecture, first implemented in the Pentium Pro processor, which
addresses current bandwidth limitations;

= 32KB L1 cache;

= MMX technology to enhance performance for audio, video, and graphics applications as well
as speed data encryption and compression;

®  Dynamic Execution Technology which allows more data to be processed in parallel in a given
period of time; and

® A Single Edge Contact (SEC) cartridge to replace the Pin Grid Array (PGA) technology.

Features of the Pentium Pro Processor in Server Environments

Pentium Pro processor-based systems offer outstanding performance, manageability, and
reliability for customers with servers running Windows NT, UNIX, or other 32-bit operating
systems and compute intensive applications such as sophisticated financial modeling, intensive
transactions processing, and multi-dimensional databases. These systems usually require more
than 512MB system memory and up to four processors. The Pentium Pro processor features:

®  Dual Independent Bus Architecture;
®  Dynamic Execution;
®  Currently the only Intel CPU that is scaleable to four processors in one system unit; and

® Integrated L2 cache that runs at the same speed as the processor.

Comparing Pentium II and Pentium Pro Processors Performance in Server
Environments

In addition to the particular features of each system, another key indicator of a processor’s
suitability for a particular server environment can be found in performance testing results. From
Netbench®, ServerBench® and TPC performance testing conducted on both the Pentium 11
processor and the Pentium Pro processor, the following can be concluded:

®  The new Pentium IT processor is the best choice for single and dual processor workgroup and
webservers because of its higher processing frequency and MMX technology.

®  The Pentium Pro processor is the better solution for four-way OLTP and database servers
because it provides better performance for compute or memory intensive applications by
taking advantage of its multiprocessing and large memory configuration capabilities. The
Pentium Pro processor design also allows servers to support up to four processors and 4GB of
system memory to meet the requirements of computational intensive applications.

For a more detailed summary on the technical features of each processor and their suitability to a
particular server environment, please reference the Compaq White Paper entitled, Performance of
Pentium Pro and Pentium II Processor/Cache Combinations (document number 436A/0597).
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The following illustration (Figure 1) shows NetBench test results that compare the single CPU
performance of a Pentium II processor to a Pentium Pro processor in a server environment.
NetBench adds all the client throughputs together to produce the overall throughput for the
server. The results of the NetBench testing show that the Pentium II processor outperforms the
Pentium Pro processor in a single CPU server environment. NetBench 4.0 is a portable
benchmark program that measures how well a file server handles file I/O requests from as many
as four different client types: DOS, 32-bit Windows, 16-bit Windows, and/or Mac OS systems.
The clients load the server with requests for network file operations. Each client tallies how many
bytes of data it moves to and from the server and how long the process takes. The client uses this
information to calculate its throughput for that test mix.

FIGURE 1.
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Figures 2 and 3 show ServerBench results that compare the performance of single and dual CPU
processor configurations of a Pentium II processor to Pentium Pro processor in a server
environment. Similar to the NetBench results, the Pentium II processor again outperforms the
Pentium Pro processor in both one and two processor configurations. ServerBench measures the
performance of application servers in a client/server environment by running tests that produce
different types of load on the server. The ServerBench test environment includes the server being
tested, its PC clients, and a PC designated as the controller (test suites are executed and
monitored from the controller).

FIGURE 2.
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FIGURE 3.
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The chart shown in Figure 4 compares the performance of dual CPU processor performance of a
Pentium II and Pentium Pro processors in a transaction heavy server environment. Here the
results show the 200MHz, 512KB with 1GB system memory Pentium Pro processor outperforms a
200MHz, 512KB with 512MB or 1GB system memory Pentium II processor by 22%. This
benchmark simulates a complete computing environment where a population of terminal
operators executes transactions against a database. The benchmark is centered on the principal
activities (transactions) of an order-entry environment. These transactions include entering and
delivering orders, recording payments, checking the status of orders, and monitoring the level of
stock at warchouses. The benchmark is not limited to the activity of any particular business
segment, but rather represents any industry that must manage, sell, or distribute a product or
service.

FIGURE 4.
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Conclusion

Given each processor’s feature set and performance testing results, the following conclusions can
be drawn:

®  The Pentium IT processor is best suited for single and dual processor environments for
file/print and small database applications; and

®  The Pentium Pro processor is best suited for server environments requiring up to four
processors that are running memory and CPU intensive applications and/or large database
applications.

Customers should weigh all factors affecting processor performance to determine which server
best meets their particular requirements.
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The following tables identify the NetBench and ServerBench Test configurations of the servers

tested as discussed in this paper.

NETBENCH CONFIGURATIONS TESTED

Servers #1, #2, #3 or #4

Number and type of processor

Pentium Pro 200MHz, Pentium Il 233 MHz, or Pentium |l 266MHz

Size of hardware CPU cache

256KB or 512KB

Controllers

Amount of memory 64MB
Type of I/O bus PCI/ISA
Number and type of hard disk 1 Smart-Il/P

Number and type of hard disks

7 2GB Seagate Fast-Wide SCSI-2

Disk organization

Striped

Disk controller driver version

1.19

Number and type of network
Controllers

2 Netelligent 10100 TX PCI UTP

Network controller driver version

netflx3 lan

Network operating system name
and version

Windows NT 4.0

Any relevant modifications to default network operating system n/a
parameters

NETBENCH TESTBED DISCLOSURE
Network type (10Base T, Token Ring, etc.) 100 Base-TX

Number and type of clients

57 Compaq ProLineas, 3 DeskPro XL

Number and type of hubs/concentrators (full duplex, switching,
etc.)

4 SynOptic 28115 switched hubs into 1 SynOptic 28115

Number of clients/segment

15

Client CPU type and speed

90MHz Pentiums- 45: 75MHz Pentiums-7: 100MHz Pentiums-3:
100 MHz 486s- 3: 50MHz 486's-2

Client network controller broken down by percentages

Intel Pro/100B- 100%

Client network software name and version (drivers, protocols, DOS 6.20
redirector)

Size of any client network cache none
Disk controller software n/a

Network controller software

Intel Pro/100 driver

NetBench Disclosure

NetBench version

4

Description of the test parameters for each mix in the test suite

Standard Disk Mix, mixlg4x tst
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SERVERBENCH CONFIGURATIONS TESTED

Servers #1, #2 #3 or #4

Number and type of processor

Pentium Pro 200MHz, Pentium Il 233 MHz, or Pentium I
266MHz

controllers

Size of hardware CPU cache 256KB or 512KB
Amount of memory 128MB

Type of I/O bus PCI/ISA
Number and type of hard disk 1 Smart-Il/P

Number and type of hard disks

7 2GB Seagate Fast-Wide SCSI-2

Disk organization

Striped

Disk controller driver version

1.19

Number and type of network
controllers

Netelligent 10/100 TX PCI UTP

Network controller driver version

netflx3 sys

Network operating system name
and version

Windows NT Advanced Server 4.0

Any relevant modifications to default network operating system
parameters

n/a

SERVERBENCH TESTBED DISCLOSURE

Network type (10Base T, Token Ring, etc.)

100 Base-TX

Number and type of clients

57 Compaq ProLineas, 3 DeskPro XL

Number and type of hubs/concentrators (full duplex, switching,
etc.)

4 SynOptic 28115 switched hubs into 1 SynOptic 28115

Number of clients/segment

15

Client CPU type and speed in percentages

90MHz Pentiums- 45: 75MHz Pentiums-7: 100MHz Pentiums-3:
100 MHz 486s- 3: 50MHz 486's-2

Client network controller broken down by percentages

Intel Pro/100B- 100%

Client network software name and version (drivers, protocols, DOS 6.20
redirector)

Size of any client network cache none
Disk controller software n/a

Network controller software

Intel Pro/100 driver

ServerBench Disclosure

ServerBench version

3.0

Description of the test parameters for each mix in the test suite

sys_60d tst




