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Agenda — Industry-Standard Benchmarks on Red
Hat Enterprise Linux

Database Tier

TPC-C, TPC-H

Oracle OLTP (Bare Metal & Virtualized Scaling)
Business Logic Tier

SPEC)bb
SPECweb
SPECJAPPServer

The Full Stack
SAP-SD

Financial Services Applications
Healthcare Applications
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Your Enterprise Application Platform

Easily accessible
Easy to learn

Presentation tier

Extensible

Business Logic tier Scalable

Easier data
Integration

Database tier
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Your Double-Edged Challenge

Must be fast

Performance

Must Scale

Need to move from proprietary RISC
machines to industry-standard x86
servers

Want ability to take advantage
of multi-core x86 hardware

Would like to deploy
virtualization for further savings

Demonstrate Red Hat Enterprise Linux
Leadership using Industry Standard Benchmarks
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Common Industry Standard Benchmarks

ERP: 2-Tier SAP SD

OLTP/DB: TPC-C

OLTP/DB: TPC-C-like workloads for Oracle
Decision Support/DB: TPC-H

Server Side (middle tier) Java: SPECjbb2005

Full 3-tier JEE: SPECjAppServer2004
Web Server. SPECweb2005
Messaging Throughput & Latency: MRG Messaging, RMDS

Vertical Market Segments: Financial Services, Healthcare

RED HAT :: CHICAGO :: 2009

SUMIT

Red Hat Summit 2009 | John Shakshober / Vijay Treha n



Positioning of Common Industry Standard

Benchmarks
[ Clients ]
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Red Hat Enterprise Linux at the Database
Layer

Presentation tier

Process more
transactions more
quickly

Scale to handle large
workloads

Virtualize with minimal
performance hit

Business Logic tier

Database tier

|‘|‘|
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Positioning of Common Industry Standard

Benchmarks
[ Clients ]
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On-line Transaction Processing
TPC-C Benchmark on RHEL

The TPC Benchmark™C (TPC-C) is
an on-line transaction processing
(OLTP) benchmark. TPC-C involves a
mix of five concurrent transactions of
different types and complexity either
executed on-line or queued for
deferred execution. The database is
comprised of nine types of tables with
a wide range of record and population
sizes.

Performance metric: TPC-C
throughput is measured in
transactions per minute (tpmC).
TPC-C price/performance is measured
in $/tpmC.
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On-line Transaction Processing
TPC-C Benchmark on RHEL (contd.)

In August 2008, RHEL using DB2 achieved 1.2 million tpmC @ 1.99 $/tpmC —
first >1 million tpmC result on an industry standard server (8-socket Intel
Dunnington = 48 cores).

Closest Windows result was on an 8-socket server was 0.84 million tpmC @
$3.46 $/tpmC.

RHEL is the best platform for running OLTP applicat  ions on x86_64
hardware!
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Positioning of Common Industry Standard

Benchmarks
[ Clients
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TPC-H Benchmark

The TPC Benchmark™H (TPC-H) is a decision support benchmark. It
consists of a suite of business oriented ad-hoc gueries and concurrent data

modifications. It can be run against database sizes of: 100 GB, 300 GB, 1 TB
3TB, 10 TB, 30 TB.

Performance metric: TPC-H throughput measured in Query-per-Hour
Performance Metric (QphH@Size). TPC-H price/performance is expressed
as $/QphH@Size.

TPC-H is run less frequently than TPC-C

No recent RHEL results. Some good results from 2007 on RHEL 4.x for 3
TB and smaller database sizes
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Oracle 10g Performance on RHEL

Customers considering migrating
mission-critical applications from
UNIX to Red Hat Enterprise
Linux (RHEL) are demanding up
to date vertical scaling data for
Oracle performance on RHEL on
servers with increasing larger
X86 64 cores.

This is an update to an earlier
study which demonstrated
scaling up to 8 cores.
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Oracle 10g Performance on RHEL (contd.)
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Oracle OLTP performance
on RHEL scales well to 24
cores.

Testing on larger servers
with the most recent

x86 64 technology is
anticipated in the coming
year.
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Oracle 10g Scaling in a Red Hat
Enterprise Virtualization Environment

Demonstrated graceful scaling of
performance for:

Horizontal Scaling: Adding more
smaller guests

Vertical Scaling: Adding vCPUs to
a single guest
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Oracle 10g: Scaling Multiple 2-vCPU Guests
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Oracle 10g: Scaling Multiple 2-vCPU Guests
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Oracle 10g: Scaling Multiple 4-vCPU Guests
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Oracle 10g: Scaling Multiple 4-vCPU Guests
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Oracle 10g: Scaling Multiple 8-vCPU Guests

Red Hat Summit 2009 | John Shakshober / Vijay Treha n



22

Oracle 10g: Scaling Multiple 8-vCPU Guests
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Oracle 10g: Scaling-up a Single Guest
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Oracle 10g: Scaling-up a Single Guest

Red Hat Summit 2009 | John Shakshober / Vijay Treha n



25

Oracle 10g: Virtualization Efficiency
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Red Hat Enterprise Linux at the Business
Logic Layer

Presentation tier

Executes more
business process
operations per

Business Logic tier minute

Enables more
processing with less
hardware

Database tier
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Positioning of Common Industry Standard
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Java Performance — SPECjbb ®2005
Benchmark on RHEL

The SPEC)bb2005 (Java Business
Benchmark) is SPEC's benchmark for
evaluating the performance of server side
Java. The benchmark exercises the
Implementations of the JVM (Java Virtual
Machine), JIT (Just-In-Time) compiler,
garbage collection, threads and some
aspects of the operating system.
SPECjbb2005 represents an order
processing application for a wholesale
supplier.

Performance Metric: Throughput in
Business Operations per Second (BOPS)
& the average throughput per JVM
iInstance in BOPS/JVM.

Common JVMs: SUN Java HotSpot™,
IBM J9, Oracle Jrockit® and OpenJDK.
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Java Performance — SPECjbb ®2005
Benchmark on RHEL (contd.)

In February 2009 RHEL
running on a 96-core Xeon
based server from NEC
achieved the best score
achieved on a x86_64 server
(= 2,150,260 BOPS).

RHEL is the best OS for
running Java on x86_64
hardware!
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Positioning of Common Industry Standard
Benchmarks
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Web Server Performance — SPECweb ©®2005
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Benchmark on RHEL

The SPECweb2005 is the next-
generation SPEC benchmark for
evaluating the performance of World
Wide Web Servers. The SPECweb2005
benchmark consists of three workloads:
Banking, Ecommerce, and Support,
each with different workload
characteristics representing common
use cases for web servers.

Performance metric: Geometric mean of
the normalized scores for each
workload: Banking, Ecommerce, and
Support.
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Web Server Performance — SPECweb ®2005
Benchmark on RHEL (contd.)
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Web Server Performance — SPECweb ®2005
Benchmark on RHEL (contd.)

RHEL achieved the highest SPECweb2005 score of 71,045 in January 20009.

Of the top 20 published SPECweb2005 results, 19 are based on RHEL.
No published results on Windows!

RHEL is the best OS for Web Servers.
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Positioning of Common Industry Standard
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N__
SPEC]jAppServer2004
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Java EE Application Server Performance —
SPECjAppServer ®2004 Benchmark on RHEL
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The SPECjAppServer2004 (Java Application
Server) is a multi-tier benchmark for measuring
the performance of Java 2 Enterprise Edition
(J2EE) technology-based application servers.
SPECjAppServer2004 is an end-to-end
application which exercises all major J2EE
technologies.

Performance metric: Calculated by adding the
metrics of the Dealership Management
Application in the Dealer Domain to the
Manufacturing Application in the Manufacturing
Domain. The primary metric is jJAppServer
Operations Per Second (JOPS).

Common JEE App Servers: IBM WebSphere,
Oracle WebLogic and JBoss
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Java EE Application Server Performance —
SPECjAppServer ®2004 Benchmark on RHEL

Of the 80
SPECjAppServer2004 results
reported, the RHEL based
result of 22,634 JOPS was the
best (December 2008).

Better than HP-UX/Itanium
(@21,602 JOPS), AIX/Power
(@ 14,004 JOPS) and
Solaris/SPARC (@ 9,501
JOPS)!

RHEL is the best platform for
running Java Enterprise
Edition Application Servers
for SOA, BPM, ...!
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Bringing it all together

Presentation tier

Business Logic tier

Database tier
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Positioning of Common Industry Standard
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SAP® Performance on RHEL 5

The SAP Sales and Distribution
(SD) Benchmark covers a sell-
from-stock scenario, which
Includes the creation of a customer
order with five line items and the
corresponding delivery with
subsequent goods movement and
Invoicing.

Performance metric = # SAP SD
Users
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SAP® Performance on RHEL 5 (contd.)

In November 2008, SAP / DB2 / RHEL
achieved the best 24-core performance
on x86_64 servers with a score of 5,156
SAP SD users.

Validates that RHEL can support
large scale SAP applications on
x86 64 hardware!

[Debunks the myth that Windows can
scale and RHEL cannot.]
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SAP® Performance using RHEL 5
Virtualization

SAP running in a RHEL PV guest.

Later this year, refresh virtualization
performance and scaling for RHEV.
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SAP® Performance using RHEL 5
Virtualization (contd.)

2 Tier SAP SD Benchmark Results
running in a guest = 4,400 users in
a 24 vCPU guest with
SAP/DB2/RHEL (Dec 2008).

Compared with 2 Tier SAP SD
Benchmark Results running on
bare metal = 5,156 with
SAP/DB2/RHEL (Nov 2008).

Virtualization efficiency drops
with guest size. Despiite this,
SAP on RHEL achieves a
virtualization efficiency of 85%
for (very) large guests.
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SAP® Performance using RHEL 5
Virtualization (contd.)
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Financial Services — Capital Markets:
Reuters RMDS Performance

RMDS (Reuters Market Data System)
IS a major ISV in the Financial
Services Industry.

RMDS is a high throughput, low
latency platform for market data
applications.

RHEL has achieved a large share of
RMDS installations.

Solaris is the major competitor.
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Financial Services — Capital Markets:
Reuters RMDS Performance (contd.)

RMDS achieves some of the
lowest latencies and highest
throughput when running on
RHEL.

A comparison of RMDS
performance (i.e., throughput
@ 1 msec. mean latency) on
Solaris/x86-64 and
RHEL/x86-64 is illustrated.
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Healthcare — Caché Performance
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Healthcare — Caché Performance (contd.)
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Healthcare — Caché Performance (contd.)

InterSystems Caché®is a leading database software used in healthcare.
These papers address the performance and scalability of Cacheon RHEL 5
using quad-core processors from Intel and AMD.

For both the quad-core AMD Opteron and quad-core Intel Xeon based
servers, Caché throughput increased by ~60% when going from 4 active
cores to 8 active cores.

The results indicate that despite very limited tuning, Caché was able to
achieve exceptional throughput and scaling up to 8 cores. Cacheé running
on RHEL and x86_64 servers match or exceed the perf ormance of
comparable proprietary UNIX and other legacy system  s. And it provides
this performance at a fraction of the cost.
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Warning: New benchmark data
IS being published all the time.
The data and positioning
presented here is as of the
date on the cover of the
reference architecture report.



Warning: TPC, SPEC, SAP, ...
all have policies on how to
publish their benchmark
results especially when doing
competitive comparisons. The
Red Hat reference architecture
documents take great care to
follow these guidelines.



RHEL Benchmark Reports are located in

Red Hat's Reference Architecture

Repository

Internet repository for Red Hat customers and partners (need to fill out
registration form)

http://www.redhat.com/rhel/resource center/referenc e architecture.html

51 Red Hat Summit 2009 | John Shakshober / Vijay Treha n



Red Hat Enterprise Linux: The best performing
platform for a wide variety of workloads

Best platform for running Web Servers (SPECweb2005  score = 71,045).

Best platform for running Java applications on x86 64 hardware
(SPECjbb2005 = 2,150,260 BOPS).

Best platform for running large scale OLTP & DB app  lications on x86_64
hardware (1,200,000 tpmC, $1.99/tpmC).

Best platform for running Java Enterprise Edition A pplication Servers for
Enterprise Portals, SOA, BPM, ... (SPECjAppServer20 04 = 22,634 JOPS).

Supports large scale SAP applications on x86_64 har  dware (5,156 - 2 Tier
SAP SD users).

Best virtualization platform for running large gues ts on x86_64 hardware
(85% virtualization efficiency for 24v-CPU guestsr  unning SAP SD).

And leading performance in vertical industry applic ations in Financial
Services, Healthcare, etc.
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Red Hat Enterprise Linux: No
compromises

Superior Performance
+

Cost Savings

Competitive Advantage

Proven by rigorous benchmark testing
Backed by Red Hat real-world customer experience
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Conclusions & Wrap-Up
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Past year was a good year for dispelling myths about
the ability of Red Hat Enterprise Linux to handle
complex, mission-critical workloads

We set several records using industry standard
benchmarks

We must be ready to refresh these benchmark numbers
with newer, more powerful x86 86 hardware expected
ater this year

~rom now on, where possible, RHEL benchmarks must
e run both on bare metal and using Red Hat Linux
Virtualization
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Backup
Slides
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Vconsolidate / SPECvirt Virtualization
Benchmark Philosophy

System Under Test (SUT)

CSU #n Server

# rver
CSU #2 Server
CSU #1 Server
—bataebas Java v Web — i
Virtual Virtual Virtual Virtual Virtual
; Michine Machine Machine Machine -

n : u * .

= o 1 CSU#nClient
T

. ,.,(‘QUEQ Client
,i, CSU #2 Client

Vconsolidate

Framework
Controller CSU #1 Client

WebBench Controller +
Web Workload Driver +
Mail Workload Driver

CSU = Consolidation Stack Unit

Add CSUs until SUT is close to 100% CPU utilization
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