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Executive summary

Red Hat®, Inc. (Red Hat) commissioned Principled
Technologies (PT) to measure the SPEC® CPU2006 KEY FINDING
SPECp®_rate performance of the following two configurations:
® Red Hat Enterprise Linux 5.2 guest

e Red Hat Enterprise Linux 5.2 running native on an Intel on an Intel Xeon X7460-based
Xeon® X7460-based (2.66 GHz) server server achieved 92 percent of the

e Red Hat Enterprise Linux 5.2 running as a guest on performance of running native on
Red Hat Enterprise Linux 5.2 on an Intel Xeon X7460- Red Hat Enterprise Linux 5.2 (see
based (2.66 GHz) server Figure 1).

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 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” version of each,
which runs multiple instances of the benchmark to assess server throughput, is also available. We ran only the
CFP2006 SPECfp_rate benchmark. We configured the benchmark to utilize all of the cores of the Intel Xeon 7460
processor running both native and as a guest on Red Hat Enterprise Linux 5.2.

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

Figure 1 shows the
SPECfp_rate2006 peak
SPECfp_rate2006 results performance of each
configuration. Each result is the
median peak score of three runs
of the benchmark. See the Test
B Red Hat results section for complete set of
Enterprise Linux results. A higher
5.2 guest SPECfp_rate2006 score indicates
the server can handle a greater
load.
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Figure 1: SPECfp_rate2006 results of the test configurations on an Intel Xeon X7460-
based server. Higher numbers are better.



Workload

The SPEC CPU2006 workload includes two benchmark suites: CINT2006 and CFP2006. (Note: SPEC and
SPECfp are trademarks of the Standard Performance Evaluation Corporation.) We ran only the CFP2006
benchmark, which focuses on measuring and comparing compute-intensive floating-point performance.
Specifically, we measured the SPECfp_rate2006 results for the test servers with 24 users.

Generally, a system achieves the best SPECfp_rate2006 score using the same number of users as execution
units for a given server. The optimum user count for our testing on both systems was 24, the number of execution
units (logical or physical processors) on those servers.

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.IBM 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.

Test results

Figure 3 details the results of our tests with 24 users for SPECfp_rate2006. We determined the number of users
based on the number of execution units in a given server. We used the same number of SPECfp_rate2006 users
as processor execution units, so there is a one-to-one ratio.

SPECfp_rate2006 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.
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SPECfp_rate_base2006 SPECfp_rate2006

Server
results results

Red Hat Enterprise Linux 5.2 server: Intel Xeon
X7460-based server 140 152
Red Hat Enterprise Linux 5.2 guest on Red Hat

Enterprise Linux 5.2 server: Intel Xeon X7460-based
server 129 140

Figure 3: SPECfp_rate2006 results for the two systems under test. Higher numbers are better.

Test methodology

Red Hat configured and provided the test system.

We began by installing a fresh copy of Red Hat Enterprise Linux on the test system. For the Red Hat Enterprise
Linux 5.2 native installation, we installed only the Software Development package, and disabled the firewall and
SELinux. We used the same installation method for the Red Hat Enterprise Linux 5.2 guest installation, but
installed Virtualization on the native installation for this configuration. We made no additional changes to the
default installation options.

With the following exceptions, we used the default BIOS settings on each server: enabled AHCI, Intel
Virtualization Technology, and High Bandwidth.

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 11.0.042
e Intel Fortran Compiler 11.0.042

The benchmark requires configuration files. The configuration files we used appear in Appendix B.
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 -c <config file name> -r 24 -T base -v 10 fp” where
o <config file name> = name of the configuration file

o Where 24 = number of users

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 the test server.

Red Hat Enterprise Linux 5.2 l;ﬁggff;;:ﬂgf;:::‘;&g
Server server onbt::eléltseelr)‘(,::)n X7460- | | inux 5.2 server on the Intel
Xeon X7460-based server
General processor setup
Number of processor packages 4 4
Number of cores per processor package | 6 6
Number of hardware threads per core 1 1
CPU
Vendor Intel Intel
Name Intel Xeon X7460 Intel Xeon X7460
Stepping 1 1
Socket type Socket P (478) Socket P (478)
Core frequency (GHz) 2.66 2.66
Front-side bus frequency (MHz) 1,066 1,066
L1 cache 32 KB + 32 KB (per core) 32 KB + 32 KB (per core)
L2 3 x 3 MB (each 3 MB shared by 2 | 3 x 3 MB (each 3 MB shared by
cache

cores) 2 cores)
L3 cache 16 MB 16 MB
Platform
Vendor and model humber Intel Intel
Motherboard model number S7000FC4UR S7000FC4UR
Motherboard chipset Intel ID3600 Intel ID3600
Motherboard revision number 01 01
BIOS name and version Intel SFC4UR.86B.01.00.S005 Intel SFC4UR.86B.01.00.S005

06/05/2008 06/05/2008

- Enabled AHCI - Enabled AHCI
BIOS . - Enabled Intel® Virtualization - Enabled Intel® Virtualization

settings T
echnology Technology

- Enabled High Bandwidth - Enabled High Bandwidth
Memory module(s)
Vendor and model number Samsung M395T5750EZ24 Samsung M395T5750EZ24
Type PC2-5300 FB-DDR2 PC2-5300 FB-DDR2
Speed (MHz) 667 667
Speed in the system currently running
@ (MHz) 667 667
Timing/Latency (tCL-tRCD-iRP-
tRASMIN) 5-5-5-11 5-5-5-11
Size 65,536 MB* 30,720 MB*
Number of RAM modules 32 16
Chip organization Double-sided Double-sided
Hard disk
Vendor and model number Seagate ST973401SS Seagate ST973401SS
Number of disks in system 1 1
Size 73.4 GB 73.4 GB
Buffer size 8 MB 8 MB
RPM 10,000 10,000
Type SAS SAS
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Red Hat Enterprise Linux 5.2 ';3:;?:;;3%2?%#2:’;;‘:
Server server onbt::e?tseelrz:?n X7460- | |inux 5.2 server on the Intel
Xeon X7460-based server
Hard disk (additional)
Vendor and model number Seagate ST973401SS Seagate ST973401SS
Number of disks in system 1 1
Size 73.4 GB 73.4 GB
Buffer size 8 MB 8 MB
RPM 10,000 10,000
Type SAS SAS
Controller Integrated Intel RAID Controller Integrated Intel RAID Controller
SROMBSASFC SROMBSASFC
Driver 00.00.03.15-RH1 00.00.03.15-RH1
Operating system
Name Red Hat Enterprise Linux 5.2 Red Hat Enterprise Linux 5.2
Kernel release 2.6.18-92.el5 x86 64 2.6.18-92.el5xen x86_64
Kernel version #1 SMP Tue Apr 29 13:16:15 #1 SMP Tue Apr 29 13:31:30
EDT 2008 EDT 2008
File system ext3 ext3
Language English English
Graphics
Vendor and model number ATI ES1000 Xen Virtual Framebuffer
Chipset ES1000 ES1000
BIOS version BK-ATI VER008.005.031.000 BK-ATI VER008.005.031.000
Type Integrated Virtual
Memory size 32 MB 32 MB
Resolution 1,024 x 768 1,024 x 768
Network card/subsystem
Vendor and model nhumber Intel PRO/1000 EB Xen Virtual Ethernet
Type Integrated Virtual
Driver €1000 - 7.3.20-k2-NAPI 1000 - 7.3.20-k2-NAPI
Optical drive
Vendor and model number | Optiarc DVD-ROM DDU810A | Optiarc DVD-ROM DDU810A
USB ports
Number 5 5
Type USB 2.0 USB 2.0
Power Supplies
Total number 2 2
Wattage of each 1,570W 1,570W
Cooling Fans
Total Number 8 8
Dimensions 4 x80 mm + 4 x 120 mm 4 x80 mm + 4 x 120 mm
Voltage 12V 12V
Amps 4x176 A+4x3.3A 4x176 A+4x3.3A

Figure 4: Detailed system configuration information for the three test servers.

* The size of the memory modules differs between the two configurations because we installed memory in all memory slots for optimum
performance. The guest OS is virtualized and therefore does not see all memory. The guest OS only needed 30GB of memory to achieve the
best possible results. The native OS will generally have more memory than a virtualized OS because it needs memory to operate.
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Appendix B — SPECfp_rate2006 configuration files

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

Red Hat Enterprise Linux 5.2 server: Intel Xeon X7460-based server

# Invocation command line:

# /data1/cpu2006-1.1/bin/runspec --rate 24 -c cpu2006.1.1.ic11.0.linux64.dgt.rate.cfg --flagsurl=Intel-ic11.0-fp-linux64-revA.xml,Intel-Linux64-
Platform.xml --define dgt4p24cores -T all -0 asc -v 7 fp

# output_root was not used for this run

R R R R

B R R R

# This is a sample config file. It was tested with:

#

#  Compiler name/version: Intel Compiler 11.0

# Hardware: Intel Core 2 and compatible Intel processors
# supporting Intel 64 and SSE4.1

#

R R R
# SPEC CPU2006 Intel Linux64 config file

# July 2008 Intel Compiler 11.0 for Linux64
R R R
action = validate

tune = base

ext = cpu2006.1.1.ic11.0.linux64.dgt.rate

PATHSEP =/

check_md5=1

reportable=1

#

# These are listed as benchmark-tuning-extension-machine
#

default=default=default=default:

CC =icc

CXX =icpc

FC=ifort

OBJ=.0

SMARTHEAP_DIR = /spec/cpu2006.1.1/lib

submit= MYMASK="printf '0x%x' \$((1<<\$SPECCOPYNUM))'; taskset \$MYMASK $command

W R R
# Compiler options

# for Dunnington use -xSSE4.1

# for processors prior to dunnington, replace -xSSE4.1 with -xSSSE3

HHH R R R R

SSE = -xSSE4.1
FAST = $(SSE) -ipo -O3 -no-prec-div -static
FASTNOSTATIC = $(SSE) -ipo -O3 -no-prec-div

R R R R R

#

# portability & libraries

#

HHHHHHRHEHEHARHEHAAAE Portability Flags and Notes #HEHHHHEHHHHHHEHEHHRHEHEHRHE

400.perlbench=default:
CPORTABILITY=  -DSPEC_CPU_LINUX_IA32

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

462.libquantum=default:
CPORTABILITY=  -DSPEC_CPU_LINUX

483 .xalancbmk=default:
CXXPORTABILITY= -DSPEC_CPU_LINUX
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fp=default:
PORTABILITY = -DSPEC_CPU_LP64

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

# Tuning Flags
R R R R R R R R R R R

#

# Base tuning default optimization

# Feedback directed optimization not allowed in baseline for CPU2006

# However there is no limit on the number of flags as long as the same

# flags are used in the same order for all benchmarks of a given language

471.omnetpp,473.astar,483.xalancbmk=default:
EXTRA_LIBS= -L$(SMARTHEAP_DIR) -Ismartheap
EXTRA_LDFLAGS= -WI,-z,muldefs

int=base=default=default:
COPTIMIZE= $(FAST) -inline-calloc -opt-malloc-options=3 -opt-prefetch
CXXOPTIMIZE= $(FASTNOSTATIC) -opt-prefetch

fp=base=default=default:
OPTIMIZE= $(FAST) -opt-prefetch

R R R R R
# Peak Tuning Flags int 2006 fast
R R R
int=peak=default:

COPTIMIZE=  $(FAST) -opt-prefetch

CXXOPTIMIZE=  $(FASTNOSTATIC) -opt-prefetch

PASS1_CFLAGS = -prof-gen

PASS2_CFLAGS = -prof-use

PASS1_CXXFLAGS = -prof-gen

PASS2_CXXFLAGS = -prof-use

PASS1_LDFLAGS = -prof-gen

PASS2_LDFLAGS = -prof-use

400.perlbench=peak=default:
COPTIMIZE= $(FAST) -ansi-alias -opt-prefetch

401.bzip2=peak=default:

CC= /opt/intel/Compiler/11.0/042/bin/intel64/icc -L/opt/intel/Compiler/11.0/042/ipp/em64t/lib -I/opt/intel/Compiler/11.0/042/ipp/em64t/include
CPORTABILITY=-DSPEC_CPU_LP64

COPTIMIZE= $(FAST) -opt-prefetch -ansi-alias

403.gcc=peak=default:
COPTIMIZE = $(FAST) -inline-calloc -opt-malloc-options=3
feedback=0

429.mcf=peak=default:
COPTIMIZE= $(FAST) -opt-prefetch

445.gobmk=peak=default:
COPTIMIZE= $(SSE) -02 -ipo -no-prec-div -ansi-alias
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456.hmmer=peak=default:

CC= /opt/intel/Compiler/11.0/042/bin/intel64/icc -L/opt/intel/Compiler/11.0/042/ipp/em64t/lib -1/opt/intel/Compiler/11.0/042/ipp/em64t/include
CPORTABILITY=-DSPEC_CPU_LP64

COPTIMIZE= $(FAST) -unroll2 -ansi-alias

feedback=no

458.sjeng=peak=default:
COPTIMIZE= $(FAST) -unroll4

462.libquantum=peak=default:

COPTIMIZE= $(FAST) -opt-malloc-options=3 -parallel -par-runtime-control -opt-prefetch
feedback=no

copies=1

submit=

464 .h264ref=peak=default:
COPTIMIZE= $(FAST) -unroll2 -ansi-alias

471.omnetpp=peak=default:
CXXOPTIMIZE= $(FASTNOSTATIC) -ansi-alias -opt-ra-region-strategy=block

473.astar=peak=default:
CXXOPTIMIZE= $(FASTNOSTATIC) -ansi-alias -opt-ra-region-strategy=routine

483 .xalancbmk=peak=default:
basepeak=yes

R R R R R
# Peak Tuning Flags for FP

B R R R
fp=peak=default:

OPTIMIZE= $(FAST)

COPTIMIZE= -auto-ilp32

CXXOPTIMIZE= -auto-ilp32

PASS1_CFLAGS = -prof-gen

PASS2_CFLAGS = -prof-use

PASS1_CXXFLAGS = -prof-gen

PASS2_CXXFLAGS = -prof-use

PASS1_FFLAGS = -prof-gen

PASS2_FFLAGS = -prof-use

PASS1_LDFLAGS = -prof-gen

PASS2_LDFLAGS = -prof-use

410.bwaves=peak=default:

OPTIMIZE= $(FAST) -opt-prefetch

feedback=0

B R R R R R R R R A R R R A R R R R R R R R R R R R R R R
T T

%ifdef %{stoakleydp8cores}

copies=4

submit= if ‘test 5SPECCOPYNUM -le 1°; then taskset -c $SPECCOPYNUM $command ; else taskset -c “expr $SPECCOPYNUM + 4°
$command ; fi

Y%endif

T T
HHHHHEHHHHH T

416.gamess=peak=default:
OPTIMIZE= $(FAST) -unroll2 -Ob0 -ansi-alias -scalar-rep-

433.milc=peak=default:
OPTIMIZE= $(FAST) -fno-alias
COPTIMIZE=

435.gromacs=peak=default:
OPTIMIZE= $(FAST) -opt-prefetch

436.cactusADM=peak=default:
OPTIMIZE= $(FAST) -unroll2 -opt-prefetch -parallel
copies=1
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submit=

437 .leslie3d=peak=default:

PORTABILITY =

FC= /opt/intel/Compiler/11.0/042/bin/ia32/ifort -L/opt/intel/Compiler/11.0/042/ipp/ia32/lib -l/opt/intel/Compiler/11.0/042/ipp/ia32/include
OPTIMIZE= $(FAST) -opt-malloc-options=3 -opt-prefetch

R A R R R R
HHEHA AR

%ifdef %{stoakleydp8cores}

copies=4

submit= if ‘test 5SPECCOPYNUM -le 1°; then taskset -c $SPECCOPYNUM $command ; else taskset -c “expr $SPECCOPYNUM + 4°
$command ; fi

Y%endif

B R R R R R R R R B R B R B R R R R R B R B R R R R
BB

444 namd=peak=default:
CXXOPTIMIZE= $(FAST) -fno-alias -auto-ilp32

447 dealll=peak=default:
CXXOPTIMIZE= $(FAST) -unroll2 -ansi-alias -scalar-rep-

450.soplex=peak=default:

PORTABILITY =

CXX= /opt/intel/Compiler/11.0/042/bin/ia32/icpc -L/opt/intel/Compiler/11.0/042/ipp/ia32/lib -I/opt/intel/Compiler/11.0/042/ipp/ia32/include
OPTIMIZE= $(FAST) -opt-malloc-options=3

CXXOPTIMIZE=

453.povray=peak=default:
CXXOPTIMIZE= $(FAST) -unroll4 -ansi-alias

454 calculix=peak=default:
OPTIMIZE= $(FAST)
feedback=0

459.GemsFDTD=peak=default:
OPTIMIZE= $(FAST) -unroll2 -Ob0 -opt-prefetch

465.tonto=peak=default:
OPTIMIZE= $(FAST) -unroll4 -auto

470.Ibm=peak=default:
OPTIMIZE= $(FAST) -opt-prefetch
feedback=no

R R R
BHAHHH AR R

%ifdef %{bensleydp8cores}

copies=2

submit= if ‘test 5SPECCOPYNUM -le 0°; then taskset -c $SPECCOPYNUM $command ; else taskset -c “expr $SPECCOPYNUM + 4°
$command ; fi

%endif

Y%ifdef %{stoakleydp8cores}

copies=4

submit= if ‘test 5SPECCOPYNUM -le 1°; then taskset -c $SPECCOPYNUM $command ; else taskset -c “expr $SPECCOPYNUM + 4°
$command ; fi

%endif

%ifdef %{tgt4p16cores}

copies=8

submit= if ‘test 5SPECCOPYNUM -le 3'; then taskset -c $SPECCOPYNUM $command ; else taskset -c “expr $SPECCOPYNUM + 8’
$command ; fi

%endif

%ifdef %{dgt4p24cores}

copies=12

submit= $[top]/mysubmit.pl $SSPECCOPYNUM "$command"
Y%endif
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%ifdef %{dgt4p16cores}

copies=8

submit= $[top]/mysubmit.pl $SSPECCOPYNUM "$command"

Y%endif

R R R R R
T

481.wrf=peak=default:
basepeak=yes

482.sphinx3=peak=default:

PORTABILITY =

CC= /opt/intel/Compiler/11.0/042/bin/ia32/icc -L/opt/intel/Compiler/11.0/042/ipp/ia32/lib -1/opt/intel/Compiler/11.0/042/ipp/ia32/include
COPTIMIZE= -unroll2

feedback=no

W R R R T R R R R R R R R
I

%ifdef %{stoakleydp8cores}

copies=4

submit= if ‘test SSPECCOPYNUM -le 1°; then taskset -c $SPECCOPYNUM $command ; else taskset -c “expr $SPECCOPYNUM + 4
$command ; fi

%endif

%ifdef %{tgt4p16cores}

copies=8

submit= if ‘test SSPECCOPYNUM -le 3°; then taskset -c $SPECCOPYNUM $command ; else taskset -c “expr $SPECCOPYNUM + 8"
$command ; fi

Y%endif

%ifdef %{dgt4p24cores}

copies=12

submit= $[top]/mysubmit.pl $SPECCOPYNUM "$command"
Y%endif

%ifdef %{dgt4p16cores}

copies=8

submit= $[top]/mysubmit.pl $SSPECCOPYNUM "$command"

Y%endif

B R R R R R R R R B R R B R B R R R R B R B R R R R
HHEHHHHHHH

R R R R R R R R R R R R R
# (Edit this to match your system)
HHHHHE R

default=default=default=default:

license_num =3184

test_sponsor = Red Hat

hw_avail = Sep-2008

sw_avalil = Sep-2008

tester = Principled Technologies
hw_cpu_name = Intel Xeon X7460

hw_cpu_char =
hw_cpu_mhz = 2666

hw_disk =73.4 GB SATA, 10,000RPM
hw_fpu = Integrated
hw_memory =64 GB (32 x 2GB)

hw_model000 = Intel Server Board S7T000FC4UR
hw_model001 = (Intel Xeon X7460, 2.66 GHz)
hw_ncpuorder = 1,2,4 chips

hw_ncores =24
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hw_nchips =4
hw_ncoresperchip = 6
hw_nthreadspercore = 1

hw_other = None

hw_pcache =32 KB | + 32 KB D on chip per core
hw_scache =9 MB I+D on chip per chip, 3 MB shared / 2 cores
hw_tcache =16 MB I+D on chip per chip

hw_ocache = None

hw_vendor = Intel Corporation

prepared_by =PT

sw_file = ext3

sw_0s000 = Red Hat Enterprise Linux Server release 5.2
sw_0s001 = Kernel 2.6.18-92.¢el5 x86_64

sw_state = Run level 3 (multi-user)

sw_other000 = Microquill SmartHeap V8.1

int=default=default=default:

sw_compiler001 = Intel C++ Compiler 11.0 for Linux
sw_compiler002 = Build 20080730 Package ID: |_cc_b_11.0.042
sw_base_ptrsize = 32-bit

sw_peak_ptrsize = 32/64-bit

notes_020 = All benchmarks compiled in 32-bit mode except 401.bzip2 and 456.hmmer,
notes_025 = for peak, are compiled in 64-bit mode

notes_026 = taskset was used to bind processes to cores except

notes_027 = for 462.libquantum peak

notes_028 = OMP_NUM_THREADS set to number of processors

notes_029 = KMP_AFFINITY set to "physical,0"

notes_030 = KMP_STACKSIZE set to 64M

fp=default=default=default:

sw_compiler000 = Intel C++ and Fortran Compiler 11.0 for Linux
sw_compiler001 = Build 20080730 Package ID: |_cc_b_11.0.042,
sw_compiler002 = |_fc_b_11.0.042

sw_base_ptrsize = 64-bit

sw_peak_ptrsize = 32/64-bit

notes_000 = All benchmarks compiled in 64-bit mode except 437.leslie3d, 450.soplex
notes_005 = and 482.sphinx3, at peak, are compiled in 32-bit mode

notes_010 = taskset was used to bind processes to cores except

notes_015 = for 436.cactusADM peak

notes_020 = OMP_NUM_THREADS set to number of processors

notes_025 = KMP_AFFINITY set to "physical,0"

notes_030 = KMP_STACKSIZE set to 64M

notes_035 = "ulimit -s unlimited' was used to set the stacksize to unlimited prior to run
notes_040 = Hardware Prefetcher: Disabled

notes_045 = Adjacent Cache Line Prefetcher: Disabled

notes_050 = High Bandwidth Option: Enabled

# The following section was added automatically, and contains settings that
# did not appear in the original configuration file, but were added to the

# raw file after the run.

default:

flagsurl000 = Intel-ic11.0-fp-linux64-revA.xml

flagsurl001 = Intel-Linux64-Platform.xml
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Red Hat Enterprise Linux 5.2 guest on Red Hat Enterprise Linux 5.2 server: Intel Xeon X7460-based server

# Invocation command line:

# /data1/cpu2006-1.1/bin/runspec --rate 24 -c cpu2006.1.1.ic11.0.linux64.dgt.rate.cfg --flagsurl=Intel-ic11.0-fp-linux64-revA.xml,Intel-Linux64-

Platform.xml --define dgt4p24cores -T all -0 asc -v 7 fp

# output_root was not used for this run

R R R R R
R R R
# This is a sample config file. It was tested with:

#

#  Compiler name/version: Intel Compiler 11.0

#  Hardware: Intel Core 2 and compatible Intel processors
# supporting Intel 64 and SSE4.1

#

R R R
# SPEC CPU2006 Intel Linux64 config file

# July 2008 Intel Compiler 11.0 for Linux64

R R R R
action = validate

tune = base

ext = cpu2006.1.1.ic11.0.linux64.dgt.rate

PATHSEP =/

check_md5=1

reportable=1

#

# These are listed as benchmark-tuning-extension-machine
#

default=default=default=default:

CC =icc

CXX =icpc

FC=ifort

OBJ=.0

SMARTHEAP_DIR = /spec/cpu2006.1.1/lib

submit= MYMASK="printf '0x%x' \$((1<<\$SPECCOPYNUM))'; taskset \$MYMASK $command

B R R R R R
# Compiler options

# for Dunnington use -xSSE4.1

# for processors prior to dunnington, replace -xSSE4.1 with -xXSSSE3
R R R R

SSE = -xSSE4.1

FAST = $(SSE) -ipo -O3 -no-prec-div -static

FASTNOSTATIC = $(SSE) -ipo -O3 -no-prec-div
R R

#

# portability & libraries

#

HHHHHHRHAHEHARHHAAA Portability Flags and Notes #HEHHHHEHHHHHHHHEHHRHEHEHERHE

400.perlbench=default:
CPORTABILITY=  -DSPEC_CPU_LINUX_1A32

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

462.libquantum=default:
CPORTABILITY=  -DSPEC_CPU_LINUX

483 .xalancbmk=default:
CXXPORTABILITY= -DSPEC_CPU_LINUX

fp=default:
PORTABILITY = -DSPEC_CPU_LP64

435.gromacs=default=default=default:

Principled Technologies, Inc.: SPEC CPU2006 SPECfp_rate performance on Red Hat
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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

# Tuning Flags
R

#

# Base tuning default optimization

# Feedback directed optimization not allowed in baseline for CPU2006

# However there is no limit on the number of flags as long as the same

# flags are used in the same order for all benchmarks of a given language

471.omnetpp,473.astar,483.xalancbmk=default:
EXTRA_LIBS= -L$(SMARTHEAP_DIR) -Ismartheap
EXTRA_LDFLAGS= -WI,-z,muldefs

int=base=default=default:
COPTIMIZE= $(FAST) -inline-calloc -opt-malloc-options=3 -opt-prefetch
CXXOPTIMIZE= $(FASTNOSTATIC) -opt-prefetch

fp=base=default=default:
OPTIMIZE= $(FAST) -opt-prefetch

R R
# Peak Tuning Flags int 2006 fast

e R e T
int=peak=default:

COPTIMIZE= $(FAST) -opt-prefetch

CXXOPTIMIZE=  $(FASTNOSTATIC) -opt-prefetch

PASS1_CFLAGS = -prof-gen

PASS2_CFLAGS = -prof-use

PASS1_CXXFLAGS = -prof-gen

PASS2_CXXFLAGS = -prof-use

PASS1_LDFLAGS = -prof-gen

PASS2_LDFLAGS = -prof-use

400.perlbench=peak=default:
COPTIMIZE= $(FAST) -ansi-alias -opt-prefetch

401.bzip2=peak=default:

CC= /opt/intel/Compiler/11.0/042/bin/intel64/icc -L/opt/intel/Compiler/11.0/042/ipp/em64t/lib -1/opt/intel/Compiler/11.0/042/ipp/em64t/include
CPORTABILITY=-DSPEC_CPU_LP64

COPTIMIZE= $(FAST) -opt-prefetch -ansi-alias

403.gcc=peak=default:
COPTIMIZE = $(FAST) -inline-calloc -opt-malloc-options=3
feedback=0

429.mcf=peak=default:
COPTIMIZE= $(FAST) -opt-prefetch

445.gobmk=peak=default:
COPTIMIZE= $(SSE) -O2 -ipo -no-prec-div -ansi-alias

456.hmmer=peak=default:

CC= /opt/intel/Compiler/11.0/042/bin/intel64/icc -L/opt/intel/Compiler/11.0/042/ipp/em64t/lib -1/opt/intel/Compiler/11.0/042/ipp/em64t/include
CPORTABILITY=-DSPEC_CPU_LP64

COPTIMIZE= $(FAST) -unroll2 -ansi-alias

feedback=no

Principled Technologies, Inc.: SPEC CPU2006 SPECfp_rate performance on Red Hat
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458.sjeng=peak=default:
COPTIMIZE= $(FAST) -unroll4

462.libquantum=peak=default:

COPTIMIZE= $(FAST) -opt-malloc-options=3 -parallel -par-runtime-control -opt-prefetch
feedback=no

copies=1

submit=

464.h264ref=peak=default:
COPTIMIZE= $(FAST) -unroli2 -ansi-alias

471.omnetpp=peak=default:
CXXOPTIMIZE= $(FASTNOSTATIC) -ansi-alias -opt-ra-region-strategy=block

473.astar=peak=default:
CXXOPTIMIZE= $(FASTNOSTATIC) -ansi-alias -opt-ra-region-strategy=routine

483.xalancbmk=peak=default:
basepeak=yes

R R R
# Peak Tuning Flags for FP

R R
fp=peak=default:

OPTIMIZE= $(FAST)

COPTIMIZE= -auto-ilp32

CXXOPTIMIZE= -auto-ilp32

PASS1_CFLAGS = -prof-gen

PASS2_CFLAGS = -prof-use

PASS1_CXXFLAGS = -prof-gen

PASS2_CXXFLAGS = -prof-use

PASS1_FFLAGS = -prof-gen

PASS2_FFLAGS = -prof-use

PASS1_LDFLAGS = -prof-gen

PASS2_LDFLAGS = -prof-use

410.bwaves=peak=default:

OPTIMIZE= $(FAST) -opt-prefetch

feedback=0

T T
HHHHEHHHHHHH T

%ifdef %{stoakleydp8cores}

copies=4

submit= if ‘test 5SPECCOPYNUM -le 1°; then taskset -c $SPECCOPYNUM $command ; else taskset -c “expr $SPECCOPYNUM + 4°
$command ; fi

%endif
T
BRAHHH AR R

416.gamess=peak=default:
OPTIMIZE= $(FAST) -unroll2 -Ob0 -ansi-alias -scalar-rep-

433.milc=peak=default:
OPTIMIZE= $(FAST) -fno-alias
COPTIMIZE=

435.gromacs=peak=default:
OPTIMIZE= $(FAST) -opt-prefetch

436.cactusADM=peak=default:

OPTIMIZE= $(FAST) -unroll2 -opt-prefetch -parallel
copies=1

submit=

437 .leslie3d=peak=default:
PORTABILITY =
FC= /opt/intel/Compiler/11.0/042/bin/ia32/ifort -L/opt/intel/Compiler/11.0/042/ipp/ia32/lib -l/opt/intel/Compiler/11.0/042/ipp/ia32/include
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OPTIMIZE= $(FAST) -opt-malloc-options=3 -opt-prefetch

B R R R R R R R R R R R A R R R R R R R R R R R R R R R R R R
R

%ifdef %{stoakleydp8cores}

copies=4

submit= if ‘test 5SPECCOPYNUM -le 1°; then taskset -c $SPECCOPYNUM $command ; else taskset -c “expr $SPECCOPYNUM + 4°
$command ; fi

Y%endif

R R R R R R R
HEHEHHHHEHE T

444 namd=peak=default:
CXXOPTIMIZE= $(FAST) -fno-alias -auto-ilp32

447 dealll=peak=default:
CXXOPTIMIZE= $(FAST) -unroll2 -ansi-alias -scalar-rep-

450.soplex=peak=default:

PORTABILITY =

CXX= /opt/intel/Compiler/11.0/042/bin/ia32/icpc -L/opt/intel/Compiler/11.0/042/ipp/ia32/lib -I/opt/intel/Compiler/11.0/042/ipp/ia32/include
OPTIMIZE= $(FAST) -opt-malloc-options=3

CXXOPTIMIZE=

453.povray=peak=default:
CXXOPTIMIZE= $(FAST) -unroll4 -ansi-alias

454 calculix=peak=default:
OPTIMIZE= $(FAST)
feedback=0

459.GemsFDTD=peak=default:
OPTIMIZE= $(FAST) -unroll2 -Ob0 -opt-prefetch

465.tonto=peak=default:
OPTIMIZE= $(FAST) -unroll4 -auto

470.lbm=peak=default:
OPTIMIZE= $(FAST) -opt-prefetch
feedback=no

B R R R R R R R A A R R R A R R R R R R R R R R R R
TR T

%ifdef %{bensleydp8cores}

copies=2

submit= if ‘test 5SPECCOPYNUM -le 0*; then taskset -c $SPECCOPYNUM $command ; else taskset -c “expr $SPECCOPYNUM + 4°
$command ; fi

Y%endif

%ifdef %{stoakleydp8cores}

copies=4

submit= if ‘test 5SPECCOPYNUM -le 1°; then taskset -c $SPECCOPYNUM $command ; else taskset -c “expr $SPECCOPYNUM + 4°
$command ; fi

Y%endif

Y%ifdef %{tgt4p16cores}

copies=8

submit= if ‘test 5SPECCOPYNUM -le 3'; then taskset -c $SPECCOPYNUM $command ; else taskset -c “expr $SPECCOPYNUM + 8’
$command ; fi

Y%endif

%ifdef %{dgt4p24cores}

copies=12

submit= $[top]/mysubmit.pl $SSPECCOPYNUM "$command"
Y%endif

%ifdef %{dgt4p16cores}

copies=8

submit= $[top]/mysubmit.pl $SPECCOPYNUM "$command"
%endif
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B e i
HEHHHHHHER

481.wrf=peak=default:
basepeak=yes

482.sphinx3=peak=default:

PORTABILITY =

CC= /opt/intel/Compiler/11.0/042/bin/ia32/icc -L/opt/intel/Compiler/11.0/042/ipp/ia32/lib -1/opt/intel/Compiler/11.0/042/ipp/ia32/include
COPTIMIZE= -unroll2

feedback=no

R
BRAHHH AR R

%ifdef %{stoakleydp8cores}

copies=4

submit= if ‘test 5SPECCOPYNUM -le 1°; then taskset -c $SPECCOPYNUM $command ; else taskset -c “expr $SPECCOPYNUM + 4°
$command ; fi

%endif

%ifdef %{tgt4p16cores}

copies=8

submit= if ‘test 5SPECCOPYNUM -le 3'; then taskset -c $SPECCOPYNUM $command ; else taskset -¢c “expr $SPECCOPYNUM + 8'
$command ; fi

%endif

%ifdef %{dgt4p24cores}

copies=12

submit= $[top]/mysubmit.pl $SSPECCOPYNUM "$command"
Y%endif

%ifdef %{dgt4p16cores}

copies=8

submit= $[top]/mysubmit.pl $SPECCOPYNUM "$command"

Y%endif

T R R R R T R R R R B R R R
HEHEHHHHEHE

R
# (Edit this to match your system)
HR R R R R R R R R R R R R R

default=default=default=default:

license_num =3184

test_sponsor = Red Hat

hw_avail = Sep-2008

sw_avalil = Sep-2008

tester = Principled Technologies
hw_cpu_name = Intel Xeon X7460

hw_cpu_char =
hw_cpu_mhz = 2666

hw_disk =73.4 GB SATA, 10,000RPM

hw_fpu = Integrated

hw_memory =64 GB (32 x 2GB)

hw_model000 = Intel Server Board S7T000FC4UR

hw_model001 = (Intel Xeon X7460, 2.66 GHz)
hw_ncpuorder = 1,2,4 chips

hw_ncores =24

hw_nchips =4

hw_ncoresperchip = 6

hw_nthreadspercore = 1

hw_other = None
hw_pcache =32 KB | + 32 KB D on chip per core
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hw_scache =9 MB I+D on chip per chip, 3 MB shared / 2 cores
hw_tcache =16 MB I+D on chip per chip

hw_ocache = None

hw_vendor = Intel Corporation

prepared_by =PT

sw_file = ext3

sw_o0s000 = Red Hat Enterprise Linux Server release 5.2
sw_0s001 = Kernel 2.6.18-92.el5xen x86_64

sw_state = Run level 3 (multi-user)

sw_other000 = Microquill SmartHeap V8.1

int=default=default=default:

sw_compiler001 = Intel C++ Compiler 11.0 for Linux
sw_compiler002 = Build 20080730 Package ID: |_cc_b_11.0.042
sw_base_ptrsize = 32-bit

sw_peak_ptrsize = 32/64-bit

notes_020 = All benchmarks compiled in 32-bit mode except 401.bzip2 and 456.hmmer,
notes_025 = for peak, are compiled in 64-bit mode

notes_026 = taskset was used to bind processes to cores except

notes_027 = for 462.libquantum peak

notes_028 = OMP_NUM_THREADS set to number of processors

notes_029 = KMP_AFFINITY set to "physical,0"

notes_030 = KMP_STACKSIZE set to 64M

fp=default=default=default:

sw_compiler000 = Intel C++ and Fortran Compiler 11.0 for Linux
sw_compiler001 = Build 20080730 Package ID: |_cc_b_11.0.042,
sw_compiler002 =1_fc_b_11.0.042

sw_base_ptrsize = 64-bit

sw_peak_ptrsize = 32/64-bit

notes_000 = All benchmarks compiled in 64-bit mode except 437 .leslie3d, 450.soplex
notes_005 = and 482.sphinx3, at peak, are compiled in 32-bit mode

notes_010 = taskset was used to bind processes to cores except

notes_015 = for 436.cactusADM peak

notes_020 = OMP_NUM_THREADS set to number of processors

notes_025 = KMP_AFFINITY set to "physical,0"

notes_030 = KMP_STACKSIZE set to 64M

notes_035 = 'ulimit -s unlimited' was used to set the stacksize to unlimited prior to run
notes_040 = Hardware Prefetcher: Disabled

notes_045 = Adjacent Cache Line Prefetcher: Disabled

notes_050 = High Bandwidth Option: Enabled

# The following section was added automatically, and contains settings that
# did not appear in the original configuration file, but were added to the

# raw file after the run.

default:

flagsurl000 = Intel-ic11.0-fp-linux64-revA.xml

flagsurl001 = Intel-Linux64-Platform.xml
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Appendix C — SPECfp_rate2006 output

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

Red Hat Enterprise Linux 5.2 server: Intel Xeon X7460-based server

SPEC® CFP2006 Result
Copyright 2006-2008 Starelusd Fert Evalustion Corporati
Intel Corporation SPECfp® rate2006 = 152
Intel Server Board S7T000FCAUER . —
(Intel Xeon X 7460, 766 GHz) SPECfp rate base2006= 140
CPU2006 Gcense: 3154 Test date: Sep-2008
Test sponsor: Red Hat Hardware Availability: Sep-2008
Tested by: P'nnnple:l Teﬂ:mlug;lﬁ S-ul’twa:e Aﬂil:llihl}' Sep-IIIIS
. H ﬁl RO - T 3 g
410 bwaves 2% Iqﬁ
ae L i 452
dl6.gamess | —
. 4 40
Samic 3 P
2
_— 141
o 13 15
435 gromacs 2 | =
! 154 L
BbcactusaDM ! | T
I 0 149
437lesliedd 2 ;}
o 333
444 namd 2 | 1
! 3T EL
O | L3
T deamn 7 | = =
450soplex 3 P
. 616
453 poveay | H
I 3]
- L e g £k
454 calcalix o | H
X 471 =
450 CemsFDTD  ** 1
= |:4,3
. 200
465 tomto 2% | =
I 1o i1.]]
4T00bm I:‘
= A
291w 24 |_.9”
) - 180
482 sphinx3d 12 I—{ i
11
SPECTp_rate_base2006 = 140
SPECEp_rate2006 = 157
Hardware Suﬂwale
CPU Name: Intel Heon XT460 Operating System:  Red Hat Limm: Server relassa 5.
cmcﬂ?;:mmg_ Feemal 161822615 uB 64 e
CPJ MHz- 2666 Compiler: Intel C++ and Forman 11.0 for Liamx
FOU- Inteprated Baild 20080730 Packaze I1: Ler_ b 11.0.042,
CPU(s) ensbled: 24 cores, 4 chips, § cores/chip A _ lf,fc-"-”-um
CPUfs) orderable: 1,24 chips Fs‘:" Parallel: ;’*3
Primary Cache: 32 KEBI+ 32 KB D on chip per core ‘5‘!"5"““- o 13 (malti-user)
Secondary Cache: 9 ME F om chip per chip, 3 MB shared /2 comes Bi}mstepmn - Bib-bit
Centinaed on it page Continaed on ndan page
Standard Performance Evaluation Corporation
Imfingiispec. 0rg Page 1
Iittpe!wanw_spec.org/
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SPEC CFKFP2006 Result

Intel Cm‘pﬂratmn

Intel Server Board STOO0FC4UR
(Intel Xeon X7460, 266 GHz)

SPECTp_ratc2006 =
SPECfp rate_base2006= 140

152

CPU2006 Hrense: 3184
Test spomsor: Fed Hat

Test date:

Hardware Availability: Sep-2003%

Sep-200%

Tested by: Principled Technologies Software Availability: Sep-200%
Hardware (Continned) Software (Continued)

L3 Cache: 16 MEB I+D on chip per chip Dezk Doimters: 32064-bit

Orther Cache: HNone Orther Software: Microguill SmartHesp VE.1

Memory: 64 GB (32 x 2GB)

Disk Subsysten: 734 GB SATA, 10,000RFM

Other Hardware: ‘Nons

Resulis Table
Hase Feak

Benchmark | Coples |Seconds| Ratio |Seconds| Eatio |Secomds| Ratio | Copies |Seconds | Eafio |Seconds| Fatio |Seconds| Eatio
10 bmarves o s 211 sl e M su0| s 510 ed 2 6l
{216 gamess M w7 4m s 4m o 473 M o7 48l C T sl 4R
£33 milc E BEEEEE T T G Y R
434, zuEmp o 1ser | sl 17| 1ses 137 M o1 | s 1555 140
1435, grommcs M 4 a3 47 i g M 46m) 366 s 470 363
36 cacusATM o 1o 140 | 1e31) 1s0 | 183) l4e I g 184 650 184 652 183
1437 Jeslie3d 48 sed q08 s 4107 s 2 soma) sy s E=A soen| i
1244 ramd e 566 0 s65 Ml b =T 373 335 5T 37
1247 dealll Homs M| un | IuE u M 1065 258 o7 237 | loge| 257
1450 soplex M oo ey o6 @y 92 aed ¥ 2 w4 sy 5] 1656 T
1453 povray M ms snm 8 as 50 510 M 2 64 07 618 7 66
1454, calcudin B 559|355 558 354 M s 35 56) s 363 351
1450 GemsFDTD I R EEE B B T Y
l46i5 tons W 1ms ows | 1y 1es | 1l 1es M | 197 um o 200 | s 00
470 Ibz M erms| 35y s e ey 359 E SR S EET EEET
281 wef  2e3 27 38 md 000 924 3 3] o7 zaed ;g oo o4
1287 sphém:3 24 w| #n m| a3 1 el 1m0 | e | 13 m

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

Submit Notes

The config file option feubmit® was used.

for 436.cactusADM

General Notes

peak
COMP_NUM_THREADS et to number of processcre
KME_AFFINITY set to "physical,on
FME STATESIZE set to 64M
rulimit -8 unlimitedr wae used to set the stackeize to unlimited pricr to run

Continued on next page

All benchmarks compiled in 64-bit mode except 437.leslie3d, 450.scplex
and 482.sphinx2?, at peak, are compiled in 22-bit mode
taskeet was used to bind processes to cores excepk

Standard Perforniance Evaluation Corparation
inispecoe
hitpe e _spec.ong

Page 2
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SPEC CFP2006 Result

Intel Corporation SPECfp rate2006 = 152

(oter Keom 17160, 7 86 Geizy SPECfp_rate_basc2006 = 140
CPU2006 hcense: 3184 Test date: Sep-2008
Test spomsor: Fed Hat Hardware Availability: Sep-2003%
Tested by: Principled Technologies Software Availability: Sep-2008

General Notes (Continued)

Hardware Prefetcher: Disabled
Adjacent Cache Line Prefsetcher: Disabled
High Bandwidth opticm: Enabled

Base Compiler Invocation
C benchmarks:
lco
C++ benchmarks:
lepc

Fortran benchmarks:
ifort

Benchrmarks using both Foriran and C:
loo ifort

Base Portability Flags

410 bwaves: -DSPEC_CPU_LPA4
416 gamess: -DEPEC_CPU_LPA4
433 milc: -DEPEC_CPU_LPE4
434 zensmp: -DEFEC CPFU LPA4
435 gromacs: -DEPEC_CPU_LPE4 -nofor main
436.cacmsADM: -DEFEC_CPU_LPG4 -nofor _main
437 lesliedd: -DEPEC_CPUT LPA4
4 namd: -DEPEC_CPU_LPA4
447 dealll: -DSPEC_CFU_LPG4
450.soplex: -DEPEC_CPU_LPG4
453 povray: -DEPEC_CPU_LPE4
454 calculin: -DEPEC_CPU_LPGS4 -nofor _main
450 GemsFDTD: -DSPEC_CFU_LPG4 -
465 tomto: - DEPEC_CPU_LPG4
4700bm: -DEPEC_CPU_LPA4
48lwrf -DEPEC_CPU_LPG4 -DEPEC_CPU_CASE FLAG -DEPEC_CPU_LINUX
482 sphinx3: -DSPEC_CPU_LPA4 - T - - T

Base Optimization Flags

C benchmarks:
-x85E4.1 -ipo -02 -no-prec-div -statlc -opt-prefetch

C++ benchmarks:
-®X85E4.1 -ipo> -02 -no-prec-div -statle -opt-prefetch

Continued on next page

S‘ﬂnth:dpetfaq;f-;:ghmﬁmﬂurpmﬁnn
COspec.olg Page 3
hitpe e _spec.ong
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SPEC CFP2006 Result

Intel Corporation SPECfp rate2006 = 152
tntel Server Board S 000EGI R SPECfp rate base2006= 140
CFU2Z006 cense: 3184 Test date: Sep-2008

Test spomsor: Fed Hat
Tested by: Principled Technologies

Hardware Availability: Sep-2003%
Software Availability: Sep-20038

Base Optimization Flags (Continued)
Fortran benchmarks:
-®XS5E4.1 -ip> -02 -no-prec-div -statlc -opt-prefetch

Benchrnarks using both Fortran amd C:
-¥S5E4 .1 -ipo -02 -no-prec-div -static -opt-prefetch

Peak Compiler Invocation

C benchmarks (except a5 noted below):
ioo

482 sphin%3: Jopt/1intel/Compller,/11.0/042/bin/1a32 /ice
-L/opt/intel /Compiler/11.0/042/pp/1a32/11b
-I/opt/intel /Compiler/11.0/042/4pp/1a22/include

C++ benchmarks (except as noted below):
lepc

450 soplex: fopt/intel/Compiler/11.0/042/bin/1a32/dicpe
-Lfopt/intel /Compiler/i1l.0/042/pp/fia22/11b
-I/opt/intel fCompiler/11.0/042/pp/1a22/ include

Foriran benchmarks (except as noted balow):
ifort

437 lesliedd: jopt/intel/Compller,/11.0/042/bin/1a32/1fort
-L/opt/intel /Compiler/11.0/042/4pp/ia32/11k
-I/opt/intel /Compiler/11.0/042/4pp/1a22/ include

Benchrmarks using

both Foriran amd C:

lece ifeort

Peak Portability Flags

410bwaves: -DSPEC_CPU_LP64
416.gamess: -DEPEC_CPU_LP64
433 milc: -DEPEC_CPU_LPG4
434 zesmp: -DEFEC_CPU LPE4
435 gromacs: -DEFEC_CPU_LPG4 -nofor_main
436.cacmsADM: -DEPEC_CPU_LP&4 -nofor main
444 pamd: -DEPEC_CPU_LEG4
447 deslll: -DSPEC_CPU_LPA4
453 povtay: -DEFEC_CPU_LPG4
454 calculix: -DEPEC_CPU_LPE4 -nofor main
458 GemsFDTD: -DSPEC_CPU_LPG4
Continued on next page
S‘ﬂnth:dpetfaq;ﬂ:_e Evaluation Corparation
dspecorg Page 4
hitpe e _spec.ong =)
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SPEC CFP2006 Result

Intel Corporation SPECfp rate2006 =

e e o S S G SPECfp rate base2006= 140

152

CFU2Z006 Hcense: 3184 Test date:

Tested by: Principled Technologies Software Availability:

Test spomsor: Fed Hat Hardware Availability: Sep-2003%

Sep-200%

Sep-2003

Peak Portability Flags (Continued)

465 tonte: -DEPEC_CPU_LP64
470.Jbm; -DEFEC_CPU_LP64
481.wrf -DEPEC_CPU _LP64 -DSFEC CPU_CASE_FLAG -DSPEC_CPU LINUX

Peak Optimization Flags
C benchmarks:

433 milc: -prof-gen(pass 1) -prof-use(pass2) -x55E4.1 -ipo -032
-no-prac-div -static -fno-aliase

470.bm: - xSSE4.1 -ipo -03 -no-prec-div -static -opt-prefetch
-aukto-ilp22

482 sphinx3: -xESE4.1 -ipo -03 -no-prec-div -static -unrolla
C++ benchmarks:

444 namd: -prof-gen(pass 1) -prof-use(pass2) -xSSE4.1 -ipo -032
-no-prec-div -static -fno-allas -auto-ilpaz

447 deslll: -prof-gen(pass 1) -prof-use(pass2) -xSSE4.1 -ipo -032
-no-prac-div -static -unrell2 -anei-alias -scalar-rep-

450 soplex: -prof-gen(pass 1) -prof-use(pass2) -xSSE4.1 -ipo -032
-no-prac-div -static -opt-malleoc-optlone-2

453 povray: -prof-gen(pass 1) -prof-use(pass2) -xS5E4.1 -ipo -02
-no-prec-div -static -unrelld -anei-alias

Foriran benchmarks:
410 bwaves: -XESE4.1 -1po -03 -no-prec-div -static -opt-prefetch
416.gamess: -prof-genfpass 1) -prof-usse(pass?) -x85E4.1 -ipo -03
-no-prec-div -static -unrell2 -0Ob0 -anei-alias

-Bcalar-rep-

434 zensmp: -prof-genfpass 1) -prof-use(pass?) -x85E4.1 -ipo -032
-no-prec-div -static

437 lesliedd: -prof-gen(pass 1) -prof-usepass2) -xS5E4.1 -ipo -03
-no-prac-div -static -opt-malleoc-optione=3 -opk-prefetch

459 GemsFOTD:. -prof-gen(pass 1) -prof-use(pass2) -xSSE4.1 -ipo -032
-no-prec-div -static -unrell2 -0b0 -opt-prefetch

Continued on next page
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SPEC CFP2006 Result

Intel Corporation SPECfp rate2006 =

152

e e o S S G SPECfp rate base2006= 140

CFU2Z006 Hcense: 3184 Test date:

Tested by: Principled Technologies Software Availability:

Sep-200%

Test spomsor: Fed Hat Hardware Availability: Sep-2003%

Sep-2003

Peak Optimization Flags (Continued)

465 tomto: -prof-genipass 1) -prof-use(pass 2) -xSSE4.1 -ipo -032
-no-prec-div -static -unrolld -auto

Benchrnarks using both Fortran amd C:

435 gromacs: -prof-gen(pass 1) -prof-usepass2) -xS5E4.1 -ipo -032
-no-prec-div -static -opt-prefetch -aunto-1ilpaz

436.cacmsADM: -prof-gen(pass 1) -prof-use(pass2) -xS5E4.1 -ipo -032
-no-prec-div -static -unroll2 -opt-prefetch -parallel
-aukto-ilp32
454 caloulin: -xESE4.1 -dpo -03 -no-prec-div -static -auto-1lpaz

481.wif basepeak - yes

SPEC and SPECHp are registered mrademarks of the Standard Performance
Evalustion Corporation. All other brand and product names sppearing in
this result are trademarks or registerad trademarks of their respective
holders.

For gquestions about this result, please contact the tester.
For other inquiries, please contact webmasterj@spec.org.

Tested with SPEC CPU2008 v1.1.
Feport generated on Thu Oct 2 12:25:52 2008 by SPEC CPLU2006 PS/PDF formatter w128
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Red Hat Enterprise Linux 5.2 guest on Red Hat Enterprise Linux 5.2 server: Intel Xeon X7460-based server

B
SPEC® CKP2006 Result
Tntel Corporation SPECp® rate2006 — 140
e e B S SPECfp rate base2006= 129
CPUZ006 Brense: 3184 Test date: Sep-2008
Test spomsor: Fed Hat Hardware Availability: Sep-2003%
Tested by: Principled Technologi Saftware Aﬂil:liihl}' Sep-2008
,_-_thP T 4'I' .- T 1% 180 & I 35 OB T 130 S50 B0 0 2 T oAl T
1 5.13 [ | .I.I.I.I.I.I.I.I.I.I.I.I.I.I.I.I.I.I.III.I 1
410.bwaves M
! L
416 gamess “i ﬂ:t
- 620
433milc  ° Iq
24
0 1 . 130
434 zensmp H: "]3&
31
435 gromacs iji 3:]4
436 cactus ADA zli " S
47
- 34,6
437 1esliedd 2 q
24
e L L 332
e 1 253 38
A47dean X | —
I . T
450 soplex i: q"
- - ]
povray |
5 : 336 ﬁh
d54calentix 2 | )
I 461 336
450 CemsFDTD Iq
248
. T
e ) =)
500
4Mbm Iql
248
51
A81wrf s |—.9”
. - 180
452sphinxd 2 — H
1
|SPECED_rate_base2006=129
SPECTp_rate2006 =140
Hardware Snﬂwale
CPU Name: Intel Meon X7460 Operating System:  Red Hat Limms Server release 5.2
CPU Characteristics: Hemmel 3 6.18-92.elem =85 _64 e
: Compiler: Intel C++ and Fartran 110 fir Limx
g&um fnﬁfmm e Beuild 20080730 Packaga I: Lec_b_11.0.042,
CPU(5) enabled: 24 cores, 4 chips, § cores/chip ) Lic b 11.0.041
CPU(z) orderable: 1,24 chips gﬂf Parallel: ;‘;‘;
Primary Cachea: J2EBI+ 32 KB D on chip per core '535'!"1_ -
3 . System State: Fun level 3 (multi-user)
Secondary Cache- 9 ME FD om chip per chip, 3 MB shared / 2 comas Fass Pox : 64-bit
Coniimaed on s page Comimaed on s page
Emhdpuﬁmﬁ-&:pmmtmﬂmpmﬁm
by spec g <
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SPEC CFKFP2006 Result

Intel Cm‘pﬂratmn

SPECfp rate2006 =

140

54 GB (32 x 2GB)
Orther Hardware: Hone

Memory:
Disk Subsystem: 734 GB SATA, 10,000RFM

e e B S G SPECfp rate base2006= 129
CPU2006 hcense: 3184 Test date: Sep-2008
Test spomsor: Fed Hat Hardware Availability: Sep-2003%
Tested by: Principled Technologies Software Availability: Sep-200%

Hardware (Continned) Software (Continued)
L3 Cacha: 16 ME I+D on chip per chip Pesk Pomters: 3264-bit
Orther Cache: HNone Orther Software: Microguill SmartHesp VE.1

Results Tahle
Baze Peak
Benchmark | Coples |Seconds| Ratio |Seconds| Eatio |Secomds| Ratio | Copies |Seconds | Eafio |Seconds| Fatio |Seconds| Eatio
F10 bwvanses M 547 2] 523 a2y 4 il 5233 ok 5237 623
l£16 zamess M 108 a4 | 10es 41 | L@ 48 MW ol s w3 | 1mE 4
1233 milc M mm oay mn a7 s ad 4 asssl gl 3ssd exd  3sss] sno)
FETp— M le08 w6 | 1600 136 | 1616 135 MW s e | 13 pe | 1see
1435 sromacs i B 476 340 i om i B 4 as I
536 cactusATIM e | 1 pz| e e I &8 1™ a1y 178 &2 18
1237 Jeslied M 405 24 46| s an a4l M g3 sd 412 s s143) 54
|44 ramd M ml s 573 336 68 338 M s se| 332 I
1447, dealll W ouxm ms| w6 a4 | 1w 24 # wes| 23| womd] 35 s 25
T 2 aoes| sl seow| &6 and  sed 0 2 e g el md ol md
l253 povray s s 251 =8 251 508 M o m 213 0 214 o8
l254. calcudiz i T ] 503 33 i S TE T
1450 GemsFDTD T EEEEEEE T S ]
l265 toni # 2933 sy ;e g w2 s 2 s s s md 2w
70 b M osams| 34y odm3| e mm g ] s so B0 s 07 40
281 wef BT ey o3l g0 040 o1 3 sms sy s g ww| a1
1287 sphém:3 24 41m| we | go0 woe ] w5 1o % BEEC R 108 180 | Leol 1ap
F.esults appear in the order in which they were mn. Bold underlined text mdicates a median measurement
Submit Notes
The config file option feubmit® was used.
General Notes
All benchmarks compiled in 64-bit mode except 437.leslie3d, 450.scplex
and 482.sphinx2?, at peak, are compiled in 22-bit mode
taskeet was used to bind processes to cores excepk
for 426.cactusADM peak
COMP_NUM_THREADS et to number of processcre
¥ME_AFFINITY gst to "physical,on
FHEF STACESIEE et to 64M
rulimit -8 unlimitedr wae used to set the stackeize to unlimited pricr to run
Continued on next page
Emhdpuﬁmﬁ-&:pmmtmﬂmpmﬁm
fispecorg Page3
hitpe e _spec.ong
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SPEC CFP2006 Result

Intel Corporation SPECfp rate2006 = 140

e e B S SPECfp rate base2006= 129
CPU2006 Brense: 3184 Test date: Sep-2008
Test spomsor: Fed Hat Hardware Availability: Sep-2003%
Tested by: Principled Technologies Software Availability: Sep-2008

General Notes (Continued)

Hardware Prefetcher: Disabled
Adjacent Cache Line Prefsetcher: Disabled
High Bandwidth opticm: Enabled

Base Compiler Invocation
C benchmarks:
lco
C++ benchmarks:
lepc

Fortran benchmarks:
ifort

Benchrmarks using both Foriran and C:
loo ifort

Base Portability Flags

410 bwaves: -DSPEC_CPU_LPA4
416 gamess: -DEPEC_CPU_LPA4
433 milc: -DEPEC_CPU_LPE4
434 zensmp: -DEFEC CPFU LPA4
435 gromacs: -DEPEC_CPU_LPE4 -nofor main
436.cacmsADM: -DEFEC_CPU_LPG4 -nofor _main
437 lesliedd: -DEPEC_CPUT LPA4
4 namd: -DEPEC_CPU_LPA4
447 dealll: -DSPEC_CFU_LPG4
450.soplex: -DEPEC_CPU_LPG4
453 povray: -DEPEC_CPU_LPE4
454 calculin: -DEPEC_CPU_LPGS4 -nofor _main
450 GemsFDTD: -DSPEC_CFU_LPG4 -
465 tomto: - DEPEC_CPU_LPG4
4700bm: -DEPEC_CPU_LPA4
48lwrf -DEPEC_CPU_LPG4 -DEPEC_CPU_CASE FLAG -DEPEC_CPU_LINUX
482 sphinx3: -DSPEC_CPU_LPA4 - T - - T

Base Optimization Flags

C benchmarks:
-x85E4.1 -ipo -02 -no-prec-div -statlc -opt-prefetch

C++ benchmarks:
-®X85E4.1 -ipo> -02 -no-prec-div -statle -opt-prefetch

Continued on next page
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SPEC CFP2006 Result

Intel Corporation SPECfp rate2006 = 140
tntel Server Board S 000EGI R SPECfp rate base2006= 129
CFU2Z006 cense: 3184 Test date: Sep-2008

Test spomsor: Fed Hat
Tested by: Principled Technologies

Hardware Availability: Sep-2003%
Software Availability: Sep-20038

Base Optimization Flags (Continued)
Fortran benchmarks:
-®XS5E4.1 -ip> -02 -no-prec-div -statlc -opt-prefetch

Benchrnarks using both Fortran amd C:
-¥S5E4 .1 -ipo -02 -no-prec-div -static -opt-prefetch

Peak Compiler Invocation

C benchmarks (except a5 noted below):
ioo

482 sphin%3: Jopt/1intel/Compller,/11.0/042/bin/1a32 /ice
-L/opt/intel /Compiler/11.0/042/pp/1a32/11b
-I/opt/intel /Compiler/11.0/042/4pp/1a22/include

C++ benchmarks (except as noted below):
lepc

450 soplex: fopt/intel/Compiler/11.0/042/bin/1a32/dicpe
-Lfopt/intel /Compiler/i1l.0/042/pp/fia22/11b
-I/opt/intel fCompiler/11.0/042/pp/1a22/ include

Foriran benchmarks (except as noted balow):
ifort

437 lesliedd: jopt/intel/Compller,/11.0/042/bin/1a32/1fort
-L/opt/intel /Compiler/11.0/042/4pp/ia32/11k
-I/opt/intel /Compiler/11.0/042/4pp/1a22/ include

Benchrmarks using

both Foriran amd C:

lece ifeort

Peak Portability Flags

410bwaves: -DSPEC_CPU_LP64
416.gamess: -DEPEC_CPU_LP64
433 milc: -DEPEC_CPU_LPG4
434 zesmp: -DEFEC_CPU LPE4
435 gromacs: -DEFEC_CPU_LPG4 -nofor_main
436.cacmsADM: -DEPEC_CPU_LP&4 -nofor main
444 pamd: -DEPEC_CPU_LEG4
447 deslll: -DSPEC_CPU_LPA4
453 povtay: -DEFEC_CPU_LPG4
454 calculix: -DEPEC_CPU_LPE4 -nofor main
458 GemsFDTD: -DSPEC_CPU_LPG4
Continued on next page
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SPEC CFP2006 Result

Intel Corporation SPECfp rate2006 =

tntel Server Board S 000EGI R SPECfp rate base2006= 129

140

CFU2Z006 Hcense: 3184 Test date:

Tested by: Principled Technologies Software Availability:

Test spomsor: Fed Hat Hardware Availability: Sep-2003%

Sep-200%

Sep-2003

Peak Portability Flags (Continued)

465 tonte: -DEPEC_CPU_LP64
470.Jbm; -DEFEC_CPU_LP64
481.wrf -DEPEC_CPU _LP64 -DSFEC CPU_CASE_FLAG -DSPEC_CPU LINUX

Peak Optimization Flags
C benchmarks:

433 milc: -prof-gen(pass 1) -prof-use(pass2) -x55E4.1 -ipo -032
-no-prac-div -static -fno-aliase

470.bm: - xSSE4.1 -ipo -03 -no-prec-div -static -opt-prefetch
-aukto-ilp22

482 sphinx3: -xESE4.1 -ipo -03 -no-prec-div -static -unrolla
C++ benchmarks:

444 namd: -prof-gen(pass 1) -prof-use(pass2) -xSSE4.1 -ipo -032
-no-prec-div -static -fno-allas -auto-ilpaz

447 deslll: -prof-gen(pass 1) -prof-use(pass2) -xSSE4.1 -ipo -032
-no-prac-div -static -unrell2 -anei-alias -scalar-rep-

450 soplex: -prof-gen(pass 1) -prof-use(pass2) -xSSE4.1 -ipo -032
-no-prac-div -static -opt-malleoc-optlone-2

453 povray: -prof-gen(pass 1) -prof-use(pass2) -xS5E4.1 -ipo -02
-no-prec-div -static -unrelld -anei-alias

Foriran benchmarks:
410 bwaves: -XESE4.1 -1po -03 -no-prec-div -static -opt-prefetch
416.gamess: -prof-genfpass 1) -prof-usse(pass?) -x85E4.1 -ipo -03
-no-prec-div -static -unrell2 -0Ob0 -anei-alias

-Bcalar-rep-

434 zensmp: -prof-genfpass 1) -prof-use(pass?) -x85E4.1 -ipo -032
-no-prec-div -static

437 lesliedd: -prof-gen(pass 1) -prof-usepass2) -xS5E4.1 -ipo -03
-no-prac-div -static -opt-malleoc-optione=3 -opk-prefetch

459 GemsFOTD:. -prof-gen(pass 1) -prof-use(pass2) -xSSE4.1 -ipo -032
-no-prec-div -static -unrell2 -0b0 -opt-prefetch

Continued on next page
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SPEC CFP2006 Result

Intel Corporation SPECfp rate2006 =

140

tntel Server Board S 000EGI R SPECfp rate base2006= 129

CFU2Z006 Hcense: 3184 Test date:

Tested by: Principled Technologies Software Availability:

Sep-200%

Test spomsor: Fed Hat Hardware Availability: Sep-2003%

Sep-2003

Peak Optimization Flags (Continued)

465 tomto: -prof-genipass 1) -prof-use(pass 2) -xSSE4.1 -ipo -032
-no-prec-div -static -unrolld -auto

Benchrnarks using both Fortran amd C:

435 gromacs: -prof-gen(pass 1) -prof-usepass2) -xS5E4.1 -ipo -032
-no-prec-div -static -opt-prefetch -aunto-1ilpaz

436.cacmsADM: -prof-gen(pass 1) -prof-use(pass2) -xS5E4.1 -ipo -032
-no-prec-div -static -unroll2 -opt-prefetch -parallel
-aukto-ilp32
454 caloulin: -xESE4.1 -dpo -03 -no-prec-div -static -auto-1lpaz

481.wif basepeak - yes

SPEC and SPECHp are registered mrademarks of the Standard Performance
Evalustion Corporation. All other brand and product names sppearing in
this result are trademarks or registerad trademarks of their respective
holders.

For gquestions about this result, please contact the tester.
For other inquiries, please contact webmasterj@spec.org.

Tested with SPEC CPU2008 v1.1.
Feport generated on Tl Oct 2 12:28:46 2008 by SPEC CPLU2006 PS/PDF formatter w128,
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-‘ Principled Technologies, Inc.

. . 1007 Slater Road, Suite 250

Prmmpled : e Durham, NC 27703
I Technologies www.principledtechnologies.com

info@principledtechnologies.com

Principled Technologies is a registered trademark of Principled Technologies, Inc.
All other product names are the trademarks of their respective owners.

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.

IN NO EVENT SHALL PRINCIPLED TECHNOLOGIES, INC. BE LIABLE FOR INDIRECT, SPECIAL, INCIDENTAL, OR
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