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Executive summary

Red Hat, Inc. (Red Hat) commissioned Principled
Technologies (PT) to measure the SPEC CPU2006
SPECfp_rate_base performance of the following three
systems:

e Red Hat Enterprise Linux AS 3 server on the Dual-
Core Intel Xeon processor 7140M-based (3.4
GHz) server

¢ Red Hat Enterprise Linux AS 3 guest on Red Hat
Enterprise Linux 5.1 server on the Quad-Core Intel
Xeon processor X7350-based (2.93 GHz) server

e Red Hat Enterprise Linux 5.1 server on the Quad-
Core Intel Xeon processor X7350-based (2.93
GHz) server

SPEC CPU2006 is an industry-standard benchmark
created by the Standard Performance Evaluation Corp.
(SPEC) to measure a server’'s compute-intensive
performance. The benchmark consequently stresses the
CPU and memory subsystems of the system under test.
(For more information on SPEC CPU2006 and other
SPEC benchmarks, see www.spec.org.)

The SPEC CPU2006 benchmark consists of two
benchmark suites, each of which focuses on a different

® Red Hat Enterprise Linux 5.1 on the Quad-

KEY FINDING

Core Intel Xeon processor X7350-based
server delivered 82.9 percent more
performance than Red Hat Enterprise Linux
AS 3 Dual-Core Intel Xeon processor
7140M-based server (see Figure 1).

Red Hat Enterprise Linux AS 3 guest on
Red Hat Enterprise Linux 5.1 on the Quad-
Core Intel Xeon processor X7350-based
server delivered a 70.6 percent performance
increase over Red Hat Enterprise Linux AS
3 on the Dual-Core Intel Xeon processor
7140M-based server (see Figure 1).

(see Figure 1).

® Red Hat Enterprise Linux AS 3 guest on
Red Hat Enterprise Linux 5.1 on the Quad-
Core Intel Xeon processor X7350-based
server delivered only 6.7 percent less
performance than running native on Red Hat
Enterprise Linux 5.1 on the same server

aspect of compute-intensive performance. CINT2006 measures and compares compute-intensive integer
performance, while CFP2006 measures and compares compute-intensive floating-point performance. A “rate”
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Figure 1: SPECfp_rate_base2006 results of the test servers. Higher numbers are better.

version of each, which runs
multiple instances of the
benchmark to assess
server throughput, is also
available. We ran only the
CFP2006
SPECfp_rate_base
benchmark.

In this section, we discuss
the best results for each
server. For complete
details of the performance
of each server with varying
thread counts, see the Test
results section.

Figure 1 shows the
SPECfp_rate_base2006
peak performance of each
system. Each result is the
median peak score of three
runs of the benchmark.



See the Test results section for the scores from all three runs. A higher SPECfp_rate _base2006 score indicates
the server can handle a greater load.

Red Hat Enterprise Linux 5.1 on the Quad-Core Intel Xeon processor X7350-based server produced the highest
score, 107.0, while Red Hat Enterprise Linux AS 3 Dual-Core Intel Xeon processor 7140M-based server achieved
a score of 58.5. The Red Hat Enterprise Linux 5.1 server thus delivered an 82.9 percent performance increase
over the Red Hat Enterprise Linux AS 3 server. Red Hat Enterprise Linux AS 3 guest on Red Hat Enterprise Linux
5.1 on the Quad-Core Intel Xeon processor X7350-based server achieved a score of 99.8, which is only 6.7
percent slower than running native, but a 70.6 percent performance increase over the Red Hat Enterprise Linux
AS 3 server.

Workload

The SPEC CPU2006 workload includes two benchmark suites: CINT2006 and CFP2006. We ran only the
CFP2006 benchmark, which focuses on measuring and comparing compute-intensive floating-point performance.
Specifically, we measured the SPECfp_rate_base2000 results for the test servers with 8 or 16 users.

Generally, a system achieves the best SPECfp_rate_base2006 score using the same number of users as
execution units for a given server. The optimum user count for our testing was 8 on the Red Hat Enterprise Linux
AS 3 Dual-Core Intel Xeon processor 7140M-based server and 16 on both the Red Hat Enterprise Linux 5.1
Quad-Core Intel Xeon processor X7350-based server and Red Hat Enterprise Linux AS 3 guest on Red Hat
Enterprise Linux 5.1 Quad-Core Intel Xeon processor X7350-based server. The difference in user counts between
the servers is due to the different number of execution units (logical or physical processors) on those servers. The
Dual-Core Intel Xeon processor 7140M-based server would generally have 16 execution units, but we disabled
Hyper-Threading Technology for testing, which produces the highest score for this server.

Figure 2 lists the 17 applications that compose the CFP2006 benchmark. SPEC wrote six of the applications in
Fortran, three using C, four using both Fortran and C, and four in C++.

Name Application area
410.bwaves Fluid Dynamics

416.gamess Quantum Chemistry

433.mic Physics/Quantum Chromodynamics
434.zeusmp Physics/CFD

435.gromacs Biochemistry/Molecular Dynamics
436.cactusADM | Physics/General Relativity

437 leslie3d Fluid Dynamics

444 .namd Biology/Molecular Dynamics

447 .dealll Finite Element Analysis
450.soplex Linear Programming, Optimization
453.povray Image Ray-tracing

454 .calculix Structural Mechanics
459.GemsFDTD | Computational Electromagnetics
465.tonto Quantum Chemistry

470.1IBM Fluid Dynamics

481.wrf Weather

482.sphinx3 Speech recognition

Figure 2: The applications that make up the CFP2006 benchmark.

A CFP2006 run performs each of the 17 application (tasks) three times and reports the median for each. It also
calculates the geometric mean of those 17 results to produce an overall score.
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Test results

Figure 3 details the results of our tests with 8 and 16 users for SPECfp_rate_base2006. We determined the
number of users based on the number of execution units in a given server. We used the same number of
SPECfp_rate_base2006 users as processor execution units, so there is a one-to-one ratio.

SPECfp_rate_base2006 performs three runs of each benchmark in the test suite and records the median, so the
final score is a median of three runs. Higher scores are better.

Server SPECfp_rate_base2006
results

Red Hat Enterprise Linux AS 3 server: Dual-Core Intel Xeon processor 7140M-

based server 58.5

Red Hat Enterprise Linux AS 3 guest on Red Hat Enterprise Linux 5.1 server:

Quad-Core Intel Xeon processor X7350-based (2.93 GHz) server 99.8

Red Hat Enterprise Linux 5.1 server: Quad-Core Intel Xeon processor X7350-

based server 107.0

Figure 3: SPECfp_rate_base2006 results for the systems under test. Higher numbers are better.

Test methodology

Figure 4 summarizes some of the key aspects of the configurations of the server systems; Appendix A provides

detailed configuration information.

Server

Red Hat Enterprise
Linux AS 3 server:
Dual-Core Intel
Xeon processor

Red Hat Enterprise
Linux AS 3 guest
on Red Hat
Enterprise Linux 5.1
server: Quad-Core

Red Hat Enterprise
Linux 5.1 server:
Quad-Core Intel
Xeon processor

7140M-based server G X7350-based server

processor X7350-

based server
Processor frequency (GHz) 3.4 GHz 2.93 GHz 2.93 GHz
Front-side bus frequency (MHz) 800 MHz 1,066 MHz 1,066 MHz
Number of processor packages 4 4 4
Number of cores per processor

2 4 4

package
Number of hardware threads per
core 2 1 1
Motherboard Intel SE8500HW4 Intel ST000FC4UR Intel S7T000FC4UR
Chipset Intel SE8500 Intel ID3600 Intel ID3600

RAM (32 GB in each)

32 GB (16 x 2GB)
PC2-3200 DDR2

32 GB (16 x 2GB)
PC2-5300 FB-DDR2

32 GB (16 x 2GB)
PC2-5300 FB-DDR2

Hard Drive

Seagate
ST3146854LC

Seagate
ST973401SS

Seagate
ST973401SS

Figure 4: Summary of some key aspects of the server configurations.

Red Hat configured and provided all servers.

We began by installing a fresh copy of Red Hat Enterprise Linux on the test systems. For the RHEL 3 installation,

we used all default settings except for disabling the firewall. For the RHEL 5.1 installation, we installed only the
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Software Development package, and disabled the firewall and SELinux. We used the same installation method for
the RHEL 3 guest on RHEL 5.1; however, during this installation we elected to install virtualization. We made no
additional changes to the default installation options.

With the following exceptions, we used the default BIOS settings on each server: disabling HW Prefetcher and
Adjacent Cache Line Prefetcher on the Red Hat Enterprise Linux 5.1 and Red Hat Enterprise Linux AS 3 guest on
Red Hat Enterprise Linux 5.1 servers. We enabled HW Prefetcher and Adjacent Cache Line Prefetcher, but
disabled Hyper-Threading on the Red Hat Enterprise Linux AS 3 server.

SPECCPU2006 configuration

We followed SPEC'’s standard instructions for building the CFP2006 executables. After studying the best results
for this benchmark on the SPEC Web site, we chose the following software tools:

e Intel C/C++ Compiler 10.0.025 for EM64T
e Intel Fortran Compiler 10.0.025 for EM64T

The benchmark requires configuration files. From the SPEC Web site we chose the most recent (as of the testing
for this report) SPECCPU2006 results that used the above compiler. We copied the configuration files for those
results and used them, with modifications to reflect the appropriate system information about the server under
test, in our testing. The configuration files we used appear in Appendix B.

We report only the base metrics for the SPECfp_rate test. SPEC requires the base metrics for all reported results
and sets compilation guidelines that testers must follow in building the executables for such tests.

To begin the benchmark, we performed the following steps:

Open a command prompt.

Change to the cpu2006 directory.

Type “. ./shrc” at the command prompt.

Enter “runspec -¢ <config file name> -r <#> -T base -v 10 fp” where
o <config file name> = name of the configuration file

o <#> = number of users, either 8 or 16

When the run completes, the benchmark puts the results in the directory \cpu2006\result. The result file names
are of the form CFP2006.<number>.<suffix>. The suffixes are html, asc, raw, and pdf. The number is three digits
and associates a result file with its log, e.g. CFP2006.002. asc and log.002.
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Appendix A — Test system configuration information

This appendix provides detailed configuration information about each of the test server systems, which we list in
alphabetical order.

Servers

Red Hat Enterprise
Linux AS 3 server:
Dual-Core Intel Xeon
processor 7140M-
based server

Red Hat Enterprise
Linux AS 3 guest on
Red Hat Enterprise
Linux 5.1 server:
Quad-Core Intel
Xeon processor
X7350-based server

Red Hat Enterprise
Linux 5.1 server:
Quad-Core Intel
Xeon processor
X7350-based server

General processor setup

Number of processor packages | 4
Number of cores per processor
package
Number of hardware threads 2 1 1
per core
CPU
Vendor Intel Intel Intel
Name Dual-Core Intel Xeon Quad-Core Intel Xeon | Quad-Core Intel Xeon
MP 7140M X7350 X7350
Stepping 8 B B
Socket type mPGA604 mPGA604 mPGA604
Core frequency (GHz) 3.4 GHz 2.93 GHz 2.93 GHz
(F,\r/loﬂ')s'de bus frequency 800 MHz 1,066 MHz 1,066 MHz
12 KB + 16 KB 32 KB + 32 KB 32 KB + 32 KB
L1 cache
(per core) (per core) (per core)
2x4 MB (each4 MBs | 2 x4 MB (each 4 MBs
L2 cache 2x1MB shared by(2 cores) shared by(2 cores)
L3 cache 16 MB NA NA
Platform
Vendor and model number Intel Intel Intel
Motherboard model number SR4850HW4x S7000FC4UR S7000FC4UR
Motherboard chipset Intel SE8501 Intel ID3600 Intel ID3600
Motherboard revision number 11 01 01
Intel Corporation Intel Intel
BIOS name and version SHW40.86B.P.12.00.0 | SFC4UR.86B.01.00.0 | SFC4UR.86B.01.00.0
076, 02/15/2007 010.050420071510 010.050420071510
Disabled HW Disabled HW Disabled HW

BIOS settings

Prefetcher and Hyper-
Threading/enabled
adjacent cache line

Prefetcher and
adjacent cache line
Prefetcher/enabled

Prefetcher and
adjacent cache line
Prefetcher/enabled

Prefetcher high bandwidth high bandwidth
Memory module(s)
Vendor and model number Kingston Samsung Samsung
KVR400D2D4R3/2GB | M395T5750EZ4-CE6G6 | M395T5750EZ4-CE6G6
Type PC2-3200 DDR2 PC2-5300 FB-DDR2 PC2-5300 FB-DDR2
Speed (MHz) 400 MHz 667 MHz 667 MHz
Speed in the system currently 400 MHz 667 MHz 667 MHz

running @ (MHz)
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Servers

Red Hat Enterprise
Linux AS 3 server:
Dual-Core Intel Xeon
processor 7140M-
based server

Red Hat Enterprise
Linux AS 3 guest on
Red Hat Enterprise
Linux 5.1 server:
Quad-Core Intel
Xeon processor
X7350-based server

Red Hat Enterprise
Linux 5.1 server:
Quad-Core Intel
Xeon processor
X7350-based server

Timing/Latency (tCL-tRCD-

iRP-tRASmMin) 3-3-3-9 5-5-5-15 5-5-5-15
Size 32,768 MB 32,768 MB 32,768 MB
Number of RAM modules 16 16 16
Chip organization Double-sided Double-sided Double-sided
Hard disk
Vendor and model number Seagate Seagate ST973401SS | Seagate ST973401SS
ST3146854LC
Number of disks in system 1 1 1
Size 146.8 GB 73.4 GB 73.4 GB
Buffer Size 8 MB 8 MB 8 MB
RPM 15,000 10,000 10,000
Type SCSI SAS SAS
Intel Intel
LSI Logic PCI-X 631xE_SB/6321_ESB/31 631xE$B/6321_ESB/31
Controller 00 Chipset Serial ATA | 00 Chipset Serial ATA

Ultra320 SCSI

Storage Controller —
2680

Storage Controller —
2680

Operating system

Name

Red Hat Enterprise
Linux 3 Advanced
Server

Red Hat Enterprise
Linux 5 Advanced
Server

Red Hat Enterprise
Linux 5 Advanced
Server

RHEL 5.1/RHEL 3

Build number RHEL 3 update 9 RHEL 5.1
update 9
File system ext3 ext3 ext3
Kernel 2.4.21-50.EL (x86_64) | 2.4.21-50.EL (x86_64) | 2.6.18-36.el5 (x86_64)
Language English English English
Graphics
Vendor and model number ATl Radeon 7000 ATI ES1000 ATI ES1000
Chipset ATl Radeon 7000 PCI | ES1000 ES1000
BIOS version BK-ATI BK-ATI BK-ATI
VERO008.004.037.001 | VER008.005.031.000 | VER008.005.031.000
Type Integrated Integrated Integrated
Memory size 16 MB 32 MB 32 MB
Resolution 1024x768 1024x768 1024x768

Network card/subsystem

Vendor and model number

Broadcom BCM5704
dual NetXtreme
Gigabit Adapter

Intel PRO/1000
EB/Intel 82575EB

Intel PRO/1000
EB/Intel 82575EB

Type

Integrated

Integrated

Integrated
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Red Hat Enterprise
Linux AS 3 server:

Red Hat Enterprise
Linux AS 3 guest on
Red Hat Enterprise

Red Hat Enterprise
Linux 5.1 server:

Servers Dual-Core Intel Xeon | Linux 5.1 server: Quad-Core Intel
processor 7140M- Quad-Core Intel Xeon processor
based server Xeon processor X7350-based server

X7350-based server

Optical drive

Vendor and model number

Philips SDR089

Optiarc DVD-ROM

Optiarc DVD-ROM

DDU810A DDU810A
USB ports
Number 5 5 S
Type USB 2.0 USB 2.0 USB 2.0

Figure 5: Detailed system configuration information for the test servers.
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Appendix B — SPECfp_rate_base2006 configuration files

This appendix contains the benchmark configuration files we used to test the servers.

Red Hat Enterprise Linux AS 3 server: Dual-Core Intel Xeon processor 7140M-based server

# Invocation command line:

# /usr/cpu2006/bin/runspec -c RHEL3x64 1c10.0 emé64t Aug272007.cfg -T base -r 16 -o all -v 10 fp
# output_root was not used for this run

HH##HHFHHH

H#HHHHHHH A

# SPEC CPU2006 v1.0 Intel RHELS5 x64 (64-bit) config file #

# Aug 27 2007 Intel Compiler 10.0 for Linux Intel EM64T #

HH##HHHFHHH R

action = validate

tune = base

ext = RHEL3x64_ 1icl0.0_em64t_ Aug272007

PATHSEP =/

flagsurl = http://www.spec.org/cpu2006/flags/FSC_Intel flags.xml.xml
check_md5 =1

mean_anyway = 1

reportable =1

HEHHASHHSH SRS S S
# System information #
# If some remarks about BIOS or Firmware are needed, place them here. #
HAHHHFHHAHHEHH A H A H A A A R A

default=default=default=default:
notes_os_000= 'ulimit -s unlimited' was used to set the stacksize to unlimited prior to run

#notes_os_005= '/usr/bin/taskset' used to bind processes to CPUs
notes_000=

notes_005= The system bus runs at 800 MHz

notes 010=

notes 015=

notes_020= BIOS configuration:
notes_025= Hardware Prefetch = Enable, Adjacent Sector Prefetch = Enable
notes_030=

H#HHHH
# Description Hardware and Software #

R

default=default=default=default:
hw_vendor
hw_model000
hw_model001
hw_cpu_name
hw_cpu_char
hw_cpu_mhz
hw_fpu

#

hw_nchips
hw_ncores
hw_ncoresperchip
hw_nthreadspercore
#

hw_ncpuorder
hw_pcache
hw_scache
hw_tcache
hw_ocache
hw_memory000
hw_memory001
hw_disk

hw_other
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sw_file =
sw_state =
license_num =
test_ sponsor =
tester =
test_date =
hw_avail =
prepared by =
config =

default=default=default=default:

CC = icc
CXX = icpc
FC = ifort
OBJ = .o

SMARTHEAP DIR = /opt/SmartHeap 8 1/1lib
#submit= MYMASK="printf '0x%x' \$((1<<\$SPECCOPYNUM))  ; /usr/bin/taskset \$MYMASK -- Scommand

HEHHHHHHHHHHHH SRS S S S S S SRS
# portability & libraries #
HHHHHHHHHHHHHHHHHH S S S H

fp=default=default=default:
PORTABILITY = -DSPEC_CPU_LP64

400.perlbench=default=default=default:
CPORTABILITY = -DSPEC CPU_LINUX X64

403 .gcc=default=default=default:
EXTRA CFLAGS = -Dalloca=_alloca

462 .libgquantum=default=default=default:
CPORTABILITY = -DSPEC_CPU_LINUX

483 .xalancbmk=default=default=default:
CXXPORTABILITY = -DSPEC_CPU_ LINUX

435.gromacs=default=default=default:
LDPORTABILITY = -nofor main

436 .cactusADM=default=default=default:
LDPORTABILITY = -nofor main

454 .calculix=default=default=default:
LDPORTABILITY = -nofor main

481 .wrf=default=default=default:
CPORTABILITY = -DSPEC CPU CASE FLAG -DSPEC CPU LINUX

HH#HHHHHHH A HH R A
# Baseline Tuning Flags #
HH##HHHHHH R

int=base=default=default:

COPTIMIZE= -xP -03 -ipo -no-prec-div -static
CXXOPTIMIZE= -xP -03 -ipo -no-prec-div -ansi-alias
EXTRA_CXXLIBS= -L$ (SMARTHEAP DIR) -lsmartheap

fp=base=default=default:
OPTIMIZE= -xP -03 -ipo -no-prec-div -static

HUHHHHHHH S S S
# Peak Tuning Flags #
HHEHHHHHHHHHHHHHHHHHHH

int=peak=default=default:
basepeak=yes

Principled Technologies, Inc.: SPEC CPU2006 SPECfp_rate_base performance on Red
Hat Enterprise Linux 5.1 and 3 AS Intel-based servers



fp=peak=default=default:
basepeak=yes

HEHHHHHHHHHHHHHHHHHHHHHHH
# Used Compilers and OS #
HUHHHHHHHHHHH S S S S S S S

int=default=default=default:

sw_compiler000 = Intel C++ Compiler for IA32/EM64T application,
sw_compiler001 = Version 10.0 - Build 20070613,

sw_compiler002 Package-ID: 1 cc_c_10.0.025

sw_other000 Smart Heap Library, Version 8.1

sw_base ptrsize = 32-bit

sw_peak ptrsize 32/64-bit

fp=default=default=default:

sw_compiler000 = Intel C++ Compiler for IA32/EM64T application,
sw_compiler001 Version 10.0 - Build 20070613,

sw_compiler002 Package-ID: 1 _cc_c_10.0.025

sw_compiler003 Intel Fortran Compiler for IA32/EM64T application,
sw_compiler004 Version 10.0 - Build 20070613,

sw_compiler005 = Package-ID: 1 _fc_c_10.0.025
sw_other = None

sw_base ptrsize = 64-bit

sw_peak ptrsize = 32/64-bit

default=default=default=default:

sw_0s000 = Red Hat Enterprise Linux AS 3 (Update 9)
sw_o0s001 = Kernel 2.4.21-50.EL (x86_64)
sw_avail = Aug-2007

sw_auto_parallel = No

HHEHHHHHHHEHHHHHHHHHHHH
# End of config-file #
HHUHHHHHHHH S S S

Red Hat Enterprise Linux AS 3 guest on Red Hat Enterprise Linux 5.1 server on the Quad-Core Intel

# Invocation command line:

# /usr/cpu2006/bin/runspec -c RHEL3xen-x64 1icl0.0_em64t Aug272007.cfg -T base -r 16 -o all -v 10 fp
# output_root was not used for this run

H#HHHHHHH A A A

H#HHHHHHH

# SPEC CPU2006 v1.0 Intel RHELS5 x64 (64-bit) config file #

# Aug 27 2007 Intel Compiler 10.0 for Linux Intel EM64T #

H#HHHHHHH R

action = validate

tune = base

ext = RHEL3xen-x64_1ic10.0_em64t_Aug272007

PATHSEP =/

flagsurl = http://www.spec.org/cpu2006/flags/CPU2006_ flags.20070417.xml
check_md5 =1

mean_anyway = 1

reportable = 1

HESHASHH SRR H RS RS S RS S S S S S R S S R R
# System information #
# If some remarks about BIOS or Firmware are needed, place them here. #

R R R R

default=default=default=default:

notes_os_000= 'ulimit -s unlimited' was used to set the stacksize to unlimited prior to run
#notes_os_005= '/bin/taskset' used to bind processes to CPUs

notes_000=

notes_005=

notes_010= BIOS configuration:
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notes_015= Hardware Prefetch = Disable, Adjacent Sector Prefetch = Disable

HEHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH
# Description Hardware and Software #

R

default=default=default=default:
hw_vendor =
hw_model000 =
hw_model001 =
hw_cpu_name =
hw_cpu_char =
hw_cpu mhz =
hw_fpu =
#

hw_nchips =
hw_ncores =
hw_ncoresperchip =
hw_nthreadspercore =
#

hw_ncpuorder =
hw_pcache =
hw_scache =
hw_tcache =
hw_ocache =
hw_memory000 =
hw_memory001 =
hw_disk =
hw_other =

sw_file =
sw_state =

license num =
test_sponsor =
tester =
test_date =
hw_avail =
prepared_by =
config =

default=default=default=default:

CC = icc
CXX = icpc
FC = ifort
OBJ = .o

SMARTHEAP DIR = /opt/SmartHeap 8 1/1lib

#submit= MYMASK="printf '0x%x' \$((1<<\$SPECCOPYNUM)) ~; /usr/bin/taskset \$MYMASK -- $command
HEHHHSH USSR SRS SRS S

# portability & libraries #

HAHHHHHHAHHAHH A H A HHAHHAHH

fp=default=default=default:
PORTABILITY = -DSPEC_CPU_LP64

400.perlbench=default=default=default:
CPORTABILITY = -DSPEC CPU_LINUX TIA32

403 .gcc=default=default=default:
EXTRA CFLAGS = -Dalloca=_alloca

462.libquantum=default=default=default:
CPORTABILITY = -DSPEC_CPU_LINUX

483 .xalancbmk=default=default=default:
CXXPORTABILITY = -DSPEC_CPU_LINUX
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435.gromacs=default=default=default:
LDPORTABILITY = -nofor main

436 .cactusADM=default=default=default:
LDPORTABILITY = -nofor main
PORTABILITY = -DSPEC CPU_LP64

454 .calculix=default=default=default:
LDPORTABILITY = -nofor main

481 .wrf=default=default=default:
CPORTABILITY = -DSPEC CPU CASE FLAG -DSPEC CPU LINUX

HHEHHHHHHHHH S S S S S S S S S
# Baseline Tuning Flags #
HHUHHHHHH S

int=base=default=default:

COPTIMIZE= -fast

CXXOPTIMIZE= -xT -03 -ipo -no-prec-div -ansi-alias
EXTRA CXXLIBS= —L$(SMARTHEAP_DIR) -lsmartheap

fp=base=default=default:
OPTIMIZE= -fast

HHEHHHHHHH SRS S S S S S S
# Peak Tuning Flags #
HHHHHHHHHHHHHH S HHHH

int=peak=default=default:
basepeak=yes
fp=peak=default=default:
basepeak=yes

HUHHHHHHHHSH S S S S S S
# Used Compilers and OS #
HHHHHHHHHHHHHHHHHHH S HHH

int=default=default=default:

sw_compiler000 = Intel C++ Compiler for IA32/EM64T application,
sw_compiler001 = Version 10.0 - Build 20070613,

sw_compiler002 = Package-ID: 1 cc_c 10.0.025

sw_other000 = Smart Heap Library, Version 8.1

sw_base ptrsize = 32-bit

sw_peak ptrsize = 32/64-bit

fp=default=default=default:

sw_compiler000 Intel C++ Compiler for IA32/EM64T application,
sw_compiler001 = Version 10.0 - Build 20070613,

sw_compiler002 Package-ID: 1 cc_c 10.0.025

sw_compiler003 Intel Fortran Compiler for IA32/EM64T application,
sw_compiler004 Version 10.0 - Build 20070613,

sw_compiler005 Package-ID: 1 fc_c_10.0.025

sw_other None

sw_base ptrsize
sw_peak ptrsize =

default=default=default=default:

sw_os000 = Red Hat Enterprise Linux AS 3 (Update 9)
sw_o0s001 = Kernel 2.4.21-50.EL (x86_64)
sw_avail = Aug-2007

sw_auto_parallel = No

HH##HHHHHH AR
# End of config-file #
HH#HHHHHHH A HH A HHH
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Red Hat Enterprise Linux 5.1 server: Quad-Core Intel Xeon processor X7350-based server

# Invocation command line:

# /usr/cpu2006/bin/runspec -c RHEL5.1x64_ 1c10.0_em64t Aug272007.cfg -T base -r 16 -o all -v 10 fp
# output root was not used for this run
HEHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH
HEHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH

# SPEC CPU2006 v1.0 Intel RHELS5 x64 (64-bit) config file #

# Aug 27 2007 Intel Compiler 10.0 for Linux Intel EM64T #

HEHHHHHHHHHHH A HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH S

action = validate

tune = base

ext = RHEL5.1x64 1c10.0_em64t Aug272007

PATHSEP =/

flagsurl = http://www.spec.org/cpu2006/flags/FSC_Intel flags.xml.xml
check_md5 =1

mean_anyway = 1

reportable =1

HAHHAFHHAHHEHH A H A H A A R A
# System information #
# If some remarks about BIOS or Firmware are needed, place them here. #
HEHHHHHHAHHEHHEH RS HHEH

default=default=default=default:

notes_os_000= 'ulimit -s unlimited' was used to set the stacksize to unlimited prior to run
#notes_os_005= '/bin/taskset' used to bind processes to CPUs

notes 000=

notes_005=

notes_010= BIOS configuration:

notes_015= Hardware Prefetch = Disable, Adjacent Sector Prefetch = Disable

H#HHHH
# Description Hardware and Software #

S

default=default=default=default:
hw_vendor
hw_model000
hw_model001
hw_cpu_name
hw_cpu_char
hw_cpu_mhz
hw_fpu

#

hw_nchips
hw_ncores
hw_ncoresperchip
hw_nthreadspercore
#

hw_ncpuorder
hw_pcache
hw_scache
hw_tcache
hw_ocache
hw_memory000
hw_memory001
hw_disk

hw_other

sw_file
sw_state

license_num
test_sponsor
tester
test_date

Principled Technologies, Inc.: SPEC CPU2006 SPECfp_rate_base performance on Red 13
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hw_avail =
prepared_by
config =

default=default=default=default:

CC = icc
CXX = icpc
FC = ifort
OBJ = .o

SMARTHEAP DIR = /opt/SmartHeap 8 1/1ib
#submit= MYMASK="printf '0x%x' \$((1<<\$SPECCOPYNUM))  ; /bin/taskset \SMYMASK $command

HEHHHHHHHHHH S S S S S SRS S S S
# portability & libraries #
HHEHHHHHHEHHHHHHHHHHHHHHHHHH

fp=default=default=default:
PORTABILITY = -DSPEC_CPU_LP64

400.perlbench=default=default=default:
CPORTABILITY = -DSPEC_CPU_LINUX IA32

403 .gcc=default=default=default:
EXTRA_CFLAGS = -Dalloca=_alloca

462.libquantum=default=default=default:
CPORTABILITY = -DSPEC CPU_LINUX

483 .xalancbmk=default=default=default:
CXXPORTABILITY = -DSPEC_CPU_LINUX

435.gromacs=default=default=default:
LDPORTABILITY = -nofor main

436 .cactusADM=default=default=default:
LDPORTABILITY = -nofor main
PORTABILITY = -DSPEC CPU_LP64

454 .calculix=default=default=default:
LDPORTABILITY = -nofor main

481 .wrf=default=default=default:
CPORTABILITY = -DSPEC_CPU_CASE_FLAG -DSPEC_CPU_LINUX

HEHHHHHHHHHHHH S SRS S S
# Baseline Tuning Flags #
HHEHHHHHHHHHHHHHHHHHHH S

int=base=default=default:

COPTIMIZE= -fast

CXXOPTIMIZE= -xT -03 -ipo -no-prec-div -ansi-alias
EXTRA CXXLIBS= —L$(SMARTHEAP_DIR) -lsmartheap

fp=base=default=default:
OPTIMIZE= -fast

HEHHHHHHHHH S S S S S S
# Peak Tuning Flags #
HUHHHHHHHH S S S

int=peak=default=default:
basepeak=yes
fp=peak=default=default:
basepeak=yes

HEHHHHHHHHHHHH S SRS S S
# Used Compilers and OS #
HHHHHHHHHHHH S S S S S S H S
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int=default=default=default:

sw_compiler000 = Intel C++ Compiler for IA32/EM64T application,
sw_compiler001 = Version 10.0 - Build 20070613,

sw_compiler002 = Package-ID: 1 cc_c_10.0.025

sw_other000 = Smart Heap Library, Version 8.1

sw_base ptrsize = 32-bit

sw_peak ptrsize = 32/64-bit

fp=default=default=default:

sw_compiler000 = Intel C++ Compiler for IA32/EM64T application,
sw_compiler001 Version 10.0 - Build 20070613,

sw_compiler002 Package-ID: 1 cc c 10.0.025

sw_compiler003 Intel Fortran Compiler for IA32/EM64T application,
sw_compiler004 Version 10.0 - Build 20070613

sw_compiler005 Package-ID: 1 fc_c_10.0.025

sw_other = None
sw_base ptrsize = 64-bit
sw_peak ptrsize = 32/64-bit

default=default=default=default:

sw_os000 = Red Hat Enterprise Linux 5.1 (x86_64)
sw_o0s001 = Kernel 2.6.18-36.el5
sw_avail = Aug-2007

sw_auto _parallel = No

HH##HHHHHHH A HH RS HHH
# End of config-file #
HH#HHHHHHH
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Appendix C — SPECfp_rate_base2006 output

This appendix provides the output of the benchmark for each of the test servers.

Red Hat Enterprise Linux AS 3 server: Dual-Core Intel Xeon processor 7140M-based server

SPEC® CFP2006 Result

Intel

SPEC{p® rate2006 = Not Run

e L SPECfp rate base2006 = 58.5
[CFE bmme ¥ 6| Tl spermir il [Tet e = Foraleli ey Telrars ArmiEi ey g T |
|'r-| by: Fraciphd Tectnclogzes |
I'-"""D A0 WO 130 X9 290 MO e S0 430 00 350 S0 20 WD 730 B0 RS S0 S0 00 10 e 1mF 130 1@ N 1 (L]
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
410 bwaves =
16 w7
416 gamess
15 .1
433 milc
15 nma
434 zeusmp "
15 pes
435 sromacs m
15 g
436 cactas ADNL 16
e
437 lesliedd
lﬁ Iy
444 namd a
15 7a
447 dealll =
15 104
450 soplex q
15 e
453 povra; =
¥l 15 .
454 calculix n
15 TZF
450 CGemsFDTD 16
Mo
465 _tonto
15 "3
470.1bm =
15 e
481 wrf .
15 2173
482 sphinx3 18 m
140
SPECTy_rate_bamzihs = JL%
Hardware Software
CPLJ Mame: Intel Heon 714081 Operating Systemy:  Fad Hat 1se Linux AS 3 (Update )
CPU Characteristics: 800 MHz system tus Kﬂ:ln]:!421 0EL (=86 §4)
CPU MHz: 3400 Compiler: C%ﬁ: I.mmﬂ'anﬁwhnn
EPLL Integrated o D Lo T
CPU(s) enabled- & cores, 4 chips, 2 coresichip Tntal Fortrm hnmmmnppm
CPU(s) orderable: 1,2.4 chips Varsbon 1010 - Build 20070613,
Primary Cache: 12 K micro-ops I+ 16 KB D on chip pss core ] PockagerlD: | & ¢ 100003
Secondary Cache: 1 MBE F+D on chip per care Ao Parallel: o
L3 Cache: 16 ME +D on chip per chip File System- Tedserfs
Other Cache: None Swstem State: Multinser, Funleval 3
Base Poimters:

Page 1
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SPEC CFP2006 Result

Intel SPECfp rate2006 = Not Run
Tutel Sgpn processor 7140M SPECfp rate base2006 = 58.5
[CFIEE Grme ¥ 36 [ Tl mpermir Bl [Tat & Tty Treltwars AorailbiEy Ty T |

Tentoe by Pl Tockevioge| |
Hardware (Continued) Software (Continued)
Memory: 32 GB (16x2 GB DDR2 PC2-3200R) | Peak Pointers:
Orther Software: None
Disk Subsystem: 1x146.8GB SCSI
Orther Hardware: HNone
Results Table
Base Peak

Benchmark Seconds| Ratio |Seconds| Rafio |Seconds| Ratio | Copies [Seconds| Rafio |Seconds| Rabio |Seconds| Rafio
410 bwaves 1 I EEE S
216 zamess 16 3610 es| 3m0 811 3o 873
433 mikc 1 @2 p2 e 2y e 212
1434, zevEmp 1 as0)  smel 2460 sl um0 s
1435 srommacs 16 1m0 saol 140 4 150 g
436 cactusATIM 16 lee0| se 1oe0 951 2000 957
H3T leslicld THEEE N T
l244 raeng 1 1ss0| 71l 1es0| 77y 1650 T4
1447 dealll 1 1so0) 2 | 1mal w6 | 1760 14
12510 soplex 16 34800 3s6] 3450 304 M6 3ag
1453 prry 1 ss0f emel Em| o7d 864 sag
454 caludi 1 1m0 7e 1m0 7T 1819 T
1450, GemsFDTD 1 mesn| 20| osa| 240 060 2eq
1465 sonto 1 os0| 7es| oma| e 2048 773
70 b i s 207 S0 40
481 wrf CEEE D
B2 sphime3 1 1o wo | 2ma 0| D

F.esults appear in the order in which they were mn. Bold underlined text indicates a median measurement

Operating System Notes
'rulimit -8 unlimited’ was used to set the stackeize to unlimited priocr to run

General Notes

The system bus runs at B00 MH=z

BIOS configuraticon:
Hardware Prefetch = Enable, Adjacent Sector Prefetch - Enakle

mhﬁﬁpmm

oiispec.org Pape 2
hitp W spec.org 2
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SPEC CFP2006 Result
Copright S1005 Stinded Perfi Ervulualii Corpeiti
Intel SPECfp rate2006 = Not Run
pie} Zeon processor 7140M SPECfp rate base2006 = 58.5
[CFE hmme ¥ J164| Tel sparmee Teial [Tt e pre= FvataEry. Teftwar AvmbETEr Fiag 1T |
|'r-.u:;.-: n—:‘pu'r.qu-| |
Base Compiler Invocation
C benchmarks:
oo
C++ benchmarks:
iopo
Foriran benchmarks:
ifort
Benchmarks using both Fortran and C:
ifort icc
Base Portability Flags
C benchmarks:
-DEPEC_CPU_LPG4d
C++ benchmarks (except as noted below)):
-DSEEC_CEU_LE64
453 powray: -DSFEC_CPU_LPG4
Foriran benchmarks:
-DEPEC_CPU_LPG4d
Benchrmarks using both Foriran and C (except as noted below):
-DEPEC_CPU_LPE4 -nofor main
436.cacsADM: -DEFEC_CPU LPS4 -nofor main
42l.wrf -DSPEC_CPU_LP64 -DSPEC_CPU _LINUX -DSPEC_CPU _CASE FLAS
Base Optimization Flags
C benchmarks:
-02 -no-prec-div -xP -1po -gtatic
C++ benchmarks:
-02 -no-prec-div -xP -1po -static
Foriran benchmarks:
-02 -no-prec-div -xP -ipo -static
Benchrnarks using both Foriran and C:
-02 -no-prec-div -xP -1po -gtatic
Elzmh:d]?e:fc-n;f-;u Evaluation Corporation
SpRC.OTE Page 3
hitp:fwanw.spec.org’ =
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SPEC CFP2006 Result

Intel SPECfp rate2006 = Not Run
piel Eepn processor T140M SPECfp rate base2006 = 58.5

Tostea! by: n—:'pu'r.qu-|

Base Other Flags

|CFUZE hoeras & m:&rr-.m iel [Teat daie A= Aratababey: |5:ihm.|’w.nuajr Ao |

C benchmarks:
Wo flage used

C++ benchmarks:
Ho flage used

Foriran benchmarks:
No flage uesed

Benchmarks using both Fortran and C:
No flage uesed

SPEC and SPEC{p are registered trademarks of the Standard Performance
Evalnation Corporation. All other brand and product names appearing in
this result are trademarks or registered trademarks of their respective
holders.

Standard Performance Evaluation Corporation
infivEspec.org Pape 4
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Red Hat Enterprise Linux AS 3 guest on Red Hat Enterprise Linux 5.1 server on the Quad-Core Intel

SPEC? CFP2006 Result

Intel

SPECfp® rate2006 = Not Run
SPECfp rate base2006 = 99.8

Intel Xeon processor 27350
193 GHz
[P Eama ¥ | Tt apammor Bl [Tatdne
: Frinciplad Tacknologies

R R S A |

c_ﬂllﬂ e W0 B MO B0 R0 130 D8 3 130 B 0 IR0 F 200 210 T3 N0 340 130 250 IT0 18D 390 M M0 138 330 M0 13 30 30
P Pl P P P I N P TR TN N o N P A I P T TP AP I Al N Al N I P P I R e
A10 bwwawves 18 .
2.8
416 gamess 18 .
ikl
433milc| R
15 L:I.
435 promacs 18 "
436 caches AT "
15 mn
A7lesliedd |
o
444 mamd n
16 =
44T dealll
15 18
450 soplex H—_
18
453 powray 18 =
ITd
454 calculix | :
L)
450.CemFDTD |
M7
465 temio
B,
AMMbm |
o
481 wrf
————————1,
481 sphinx3 18 '
BE
EFECTp_ruin_bmali = Fl
Hardware Sofiware
CPU Mame: Intel Xeon X7350 Operating, Systemr: MEI‘IBIH[‘?‘ISE Limx A5 3 (Update 5
CPU Characteristics: 1333 MHz system bas c Eemel 1.421-50EL (=86 _64)
CEJ 3000 ompiler: Tngal G+ for [A3XFMGHT application,
FELT: mm ?Iienll]c‘.;]?ﬁdfﬁ?%i
CPU(sjensbled: 16 cares, 4 chips, 4 cones/chip it o, o f LAY EDBHT application,
CPU(s) orderable: 1.2 chips Varsien 1010 - 20TORL3,
Primary Cache- 32 EB I+ 32 KB D on chip per core ] Peckager Tk | & ¢ 100005
Secondary Cache & ME FD om chip par chip, 4MB thamed /2 coree | 20000 Parallel: Ho
L3 Hone ?;mm ﬁm Rumlevel 3
Oriher Cache: Hone e ,
C_l-ldu C_l-ldu
Standard Performance Evaluation Corparation
infingispec.org Page 1
Tbtpc! frtrwr_spec.ong/
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SPEC CFP2006 Result

Intel SPECfp rate2006 = Not Run
Intel Eepn processor X7330 SPECfp rate base2006= 99.8
[CFIEE Grme ¥ 36 [ Tl mpermir Bl [Tat & Tty

Torm Pmw.mm:‘_| n..,m‘{mm
Hardware (Continued) Software (Continued)
Memory: 32 GB (16x2 GB DDR2 PC2-5300F) | Peak Pointers:
Orther Software: None
Disk Subsystem: 1x73GB SAS
Orther Hardware: HNone
Results Table
Base Peak

Benchmark ies | Seconds| Ratio |Seconds| Rafio |Seconds| Ratio | Copies |Seconds| Rafio |Seconds| Rafio |Seconds| Rafio
410 bwaves 1 4 sL1| 4220 a0 5L
1416, zamess 16 loz0 308 o4 315 | 06 35
433 mikc 1 3e00f 408 aas0l a2 MM 423
1534, sy 1 139 11 g m | B W
1435 srommacs 1 4 2@ 4w m 2 1m
436 cactusATIM 1 a0 u7 | 160 07| 169 18
H3T leslicld 1 smer| 3s7| mso| e 3se0 e
l244 raeng i O ETS 55
1247 dealll I g 11 M7 16
12510 soplex 16 25200 20| 280 s s 2]
1253 pavray 1 11 3@ 1 27 35
454 caludi 1 75| ws| me 18| my o 1m
l£50, GemsFDTD 1 480 387 sae0l a8 4300 a4
1465 sonto S |
70 b 19 e 320l em|  ame sman 3
481 wrf 1 s 7es| 23w 76y ma T
B2 sphime3 1 3sq  es| 3smo|  eny  aseol  sa

F.esults appear in the order in which they were mn. Bold underlined text indicates a median measurement

Operating System Notes
'rulimit -8 unlimited’ was used to set the stackeize to unlimited priocr to run

General Notes

BIOS configuraticn:
Hardware Prefetch - Dimsable, Adjacent Sector Prefetch - Disable

Base Compiler Invocation

C benchmarks:
icc
Continued om next page
mhﬁﬁpmm
oiispec.org Pape 2
hitp W spec.org
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SPEC CFP2006 Result

Intel SPECfp rate2006 = Not Run
Inte] Efpn processor X730 SPECfp rate base2006 = 99.8

[CPUSE b ¥ nm'-:-.,m =7 |'r-uu.. p—= oSy “m'[mmr
Tanteel by: Frnciphed Toctnekgin

Base Compiler Invocation (Continued)
C++ benchmarks:
lepc
Fortran benchmarks
ifort

Benchrmarks using both Foriran and C:
ifort dcc

Base Portability Flags

C benchmarks:
-DSEEC_CEU_LE64

C++ benchmarks (except as noted below):
-DEPEC_CPU_LPG4

453 povray: -DEPEC_CPU_LPA4

Fortran benchmarks:
-DSEEC_CEU_LE64

Benchrnarks using both Fortran and C (except as noted below):
-DSPEC_CPU_LP64 -nofor _main

436.cacmsADM: -DEFEC_CPU _LP64 -nofor main

481.wrf. -DSFEC_CPU_LP64 -DEPEC CPU LINUX -DSPEC_CPU CASE FLAG

Base Optimization Flags
c -faE;:

C++ benchmarks:
-fast

Fortran benchmarks:
-fast

Benchrnarks using both Fortran amd C:
-fast

Standard Performance Evaluation Corporation
LIS pec. OrE
hitp WwW_spec.org

Page 3

Principled Technologies, Inc.: SPEC CPU2006 SPECfp_rate_base performance on Red
Hat Enterprise Linux 5.1 and 3 AS Intel-based servers

22



SPEC CFP2006 Result

Intel

Intel Xeon processor X7350
193 GH=

SPECfp rate2006 =

SPECfp rate_base2006 = 99.8

|CFUZE hoeras & m:&rr-.m

el
Tostea! by: n—:'pu'r.qu-|

Teal dale g Rovalabikty: “m'[mm

Not Run

C benchmarks:
Wo flage used

C++ benchmarks:
Ho flage used

Foriran benchmarks:
No flage uesed

Benchmarks using both Fortran and C:
No flage uesed

Base Other Flags

Evalnation
holders.

SPEC and SPEC{p are registered trademarks of the Standard Performance
jon Corporation. All other brand and product names appesring in
this result are trademarks or registered trademarks of their respective

Standard Performance Evaluation Corporation
imfo@specors
hitp W spec.org

Page 4
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Red Hat Enterprise Linux 5.1 server: Quad-Core Intel Xeon processor X7350-based server

SPEC?® CFP2006 Result
Copyright G005 Stundied Ferfiormance Evaduation Coporatl
Intel SPECfp® rate2006 = Not Run
Tutel Eeon processor X7350 SPECfp rate base2006= 107
o 4] Ty T T =T el [Tt des Tty nq.m'[mm
Tameal bry: Frnciphd Tecknclogzes
Ml e o P e o P i o sl P s o s P e i P
410 bwaves 18
416 gamess 18 T
Mmile |
Pl 1 th
E 18 -8
A6cachsADM | .
437lectiedd | ,
444namd | "
447 dealll | =
450 T i,
453 povray [ . )
454 caleulix | ,
450 CemsFDTD |
465 tamto | =
4Mbm| |
Blwrf| .
482 sphinad | "
SFECTp,_rais_bassdb0s = 167
Hardware Software
CPU Mame: Inte] Xeon X7350 Opersting System;  Red Hat Enterprise Limm 5.1 (86 _64)
CPUJ Characteristics: 1333 MHz system bus Eemel 2 6.15-36.el5 o
L D e
CPU(s) enahbled: 16 cores, 4 chips, 4 corea/chip G .
CPU(s) orderable: 1.2 chips Vasion 100 - B 200061 R,
Primary Cache: 32 KB 1+ 32 KB D on chip per core Ao _ WL@JMM
Secondary Cache- B ME B om chy ap, 4 MB shaved /2 coms Parallel:
L3 Cache: HNone Ap File System- ext?
Oither Cache: Hone System State: Multinser, Rxnlevel 3
Conilvisd on nexi page Comiinusd on nexi page
imfingspec.org 1
b pec org) =
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SPEC CFP2006 Result
Copyright €205 unded Performance Evauation Cory
Intel SPECfp rate2006 = Not Run
Intel Eepn processor X7330 SPECfp rate base2006= 107
[CFIEE Grme ¥ 36 [ Tl mpermir Bl [Tat & Tty
Torm Pmw.mm:‘_| n..,m‘{mm
Hardware (Continued) Software (Continued)
Memory: 32 GB (16x2 GB DDR2 PC2-5300F) | Base Pointers:
Peak Pointers:
Disk Subsystem: 1x73GB SAS Other Software: ~ None
Orther Hardware: HNone
Results Table
Base Peak
Benchmark ies | Seconds| Ratio |Seconds| Rafio |Seconds| Ratio | Copies |Seconds| Rafio |Seconds| Rafio |Seconds| Rafio
410 bwaves 1 4 R
1416, zamess R A
433 mikc 1 g 431 z:am| s 2w s
1434, zevEmp 1 130 uo| Bw m| g 12
1435 srommacs 1 4xf m m £5 18
436 cactusATIM 1 1seo{ 1m | 1500 120 | 1580 m
1437 leslield Y
444 mammdd 14 5| 5w ms| s ms
1447 dealll 1 s 2. s »7 | mE 1w
12510 soplex 16 2es0 546 24900 548 249 8
1253 pavray 1 24 3w w1 W T
454 caludi 1 a2 20| @0 20| &g 20
l£50, GemsFDTD R
1465 sonto 1 em3) 160 | 10e0 157 [ 101g 157 |
70 b 1 e sl @m ;e e 3g)
481 wrf 1 | 76l e 7y 2w Ty
B2 sphime3 1 3sq  es| asmo|  mnal s s
F.esults appear in the order in which they were mn. Bold underlined text indicates a median measurement
Operating System Notes
'rulimit -8 unlimited’ was used to set the stackeize to unlimited priocr to run
General Notes
BIOS configuraticn:
Hardware Prefetch - Dimsable, Adjacent Sector Prefetch - Disable
Base Compiler Invocation
C benchmarks:
icc
Continued om next page
Standard Performance Evaluation Corparation
g o spec oz e
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SPEC CFP2006 Result

Intel SPECfp rate2006 = Not Run
Infe] Xgon processor X7330 SPECfp rate base2006= 107

[CPUSE b ¥ nm'-:-.,m =7 |'r-uu.. p—= oSy “m'[mmr
Tanteel by: Frnciphed Toctnekgin

Base Compiler Invocation (Continued)
C++ benchmarks:
lepc
Fortran benchmarks
ifort

Benchrmarks using both Foriran and C:
ifort dcc

Base Portability Flags

C benchmarks:
-DSEEC_CEU_LE64

C++ benchmarks (except as noted below):
-DEPEC_CPU_LPG4

453 povray: -DEPEC_CPU_LPA4

Fortran benchmarks:
-DSEEC_CEU_LE64

Benchrnarks using both Fortran and C (except as noted below):
-DSPEC_CPU_LP64 -nofor _main

436.cacmsADM: -DEFEC_CPU _LP64 -nofor main

481.wrf. -DSFEC_CPU_LP64 -DEPEC CPU LINUX -DSPEC_CPU CASE FLAG

Base Optimization Flags
c -faE;:

C++ benchmarks:
-fast

Fortran benchmarks:
-fast

Benchrnarks using both Fortran amd C:
-fast

Standard Performance Evaluation Corporation
LIS pec. OrE
hitp WwW_spec.org

Page 3
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SPEC CFP2006 Result

Intel

Intel Xeon processor X7350
193 GH=

SPECfp rate2006 =

SPECfp rate base2006= 107

|CFUZE hoeras & m:&rr-.m

el
Tostea! by: n—:'pu'r.qu-|

Teal dale g Rovalabikty: “m'[mm

Not Run

C benchmarks:
Wo flage used

C++ benchmarks:
Ho flage used

Foriran benchmarks:
No flage uesed

Benchmarks using both Fortran and C:
No flage uesed

Base Other Flags

Evalnation
holders.

SPEC and SPEC{p are registered trademarks of the Standard Performance
jon Corporation. All other brand and product names appesring in
this result are trademarks or registered trademarks of their respective

Standard Performance Evaluation Corporation
imfo@specors
hitp W spec.org

Page 4
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Disclaimer of Warranties; Limitation of Liability:

PRINCIPLED TECHNOLOGIES, INC. HAS MADE REASONABLE EFFORTS TO ENSURE THE ACCURACY AND VALIDITY OF ITS
TESTING, HOWEVER, PRINCIPLED TECHNOLOGIES, INC. SPECIFICALLY DISCLAIMS ANY WARRANTY, EXPRESSED OR
IMPLIED, RELATING TO THE TEST RESULTS AND ANALYSIS, THEIR ACCURACY, COMPLETENESS OR QUALITY, INCLUDING
ANY IMPLIED WARRANTY OF FITNESS FOR ANY PARTICULAR PURPOSE. ALL PERSONS OR ENTITIES RELYING ON THE
RESULTS OF ANY TESTING DO SO AT THEIR OWN RISK, AND AGREE THAT PRINCIPLED TECHNOLOGIES, INC., ITS
EMPLOYEES AND ITS SUBCONTRACTORS SHALL HAVE NO LIABILITY WHATSOEVER FROM ANY CLAIM OF LOSS OR DAMAGE
ON ACCOUNT OF ANY ALLEGED ERROR OR DEFECT IN ANY TESTING PROCEDURE OR RESULT.
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