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deliver better performance than Sun SPARC
Enterprise servers. In Principled Technologies’ tests
in our labs, the Dell PowerEdge R910 and R810
servers, each with two Intel Xeon Processor
X7560s, delivered higher performance results than
the publicly available benchmark scores of the Sun
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results demonstrate the potential performance
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SPECfp_rate_base2006 results of the two Sun

servers.

MARCH 2010

A PRINCIPLED TECHNOLOGIES TEST REPORT

Commissioned by Dell Corp.



PROJECT OVERVIEW
The Dell PowerEdge R910 server achieved a SPECfp_rate_base2006 score of 269, a 116.9 percent

increase over the Sun SPARC Enterprise T5240 server, which achieved a SPECfp_rate_base2006 score of 124,
and a 142.3 percent increase over the Sun SPARC Enterprise M4000 server, which achieved a
SPECfp_rate_base2006 score of 111.! (See Figure 1.)

Dell PowerEdge R810 server achieved a SPECfp_rate_base2006 score of 275, a 121.8 percent increase
over the Sun SPARC Enterprise T5240 server which achieved a SPECfp_rate_base2006 score of 124, and a
147.7 percent increase over the Sun SPARC Enterprise M4000 server which achieved a SPECfp_rate_base2006
score of 111.% (See 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 workload includes 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
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! source: Principled Technologies®, Inc., “Dell vs. Sun servers: R910 & R810 performance comparison SPECfp_rate_base2006,” a March 2010 report
commissioned by Dell. For the latest SPECfp_rate_base2006 benchmarks, visit www.spec.org.
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Corporation.) For this report, we ran only the CFP2006 benchmark. Specifically, we measured the

SPECfp_rate_base2006 results for the test servers with 32 users.

Due to licensing issues, we did not actually test SPECfp_rate_base2006 on the Sun SPARC Enterprise

T5240 and the Sun SPARC Enterprise M4000. Instead, we used the highest posted result for each Sun system

on SPEC’s site, which was 124 (http://www.spec.org/cpu2006/results/res2009q3/cpu2006-20090717-

08198.html) for the T5240 and 111 (http://www.spec.org/cpu2006/results/res2009g4/cpu2006-20091012-

08878.html) for the M4000.

Figure 2 shows the system configuration overview for the similarly configured Dell PowerEdge R910,

Dell PowerEdge R810, Sun SPARC Enterprise T5240, and Sun SPARC Enterprise M4000 servers.

Servers Dell PowerEdge Dell PowerEdge Sun SPARC Enterprise | Sun SPARC Enterprise
R910 R810 T5240 M4000
Dual Intel Xeon Dual Intel Xeon Dual UltraSPARCT2 | Quad Sun SPARC64 VI
Processors | Processor X7560, 2.27 | Processor X7560, Plus. 1.60 GHz Processor. 2.53 GHz
GHz 2.27 GHz T T
Memory BDE:;:GB PC3-8500 3DE)F;:GB PC3-8500 39 x 4GB 37 x 1GB
Hard disks | 2 x 73GB, SAS 6.0 GB/s | 2 x 146GB, SAS 8 x 146GB, SAS 2 x 146GB, SAS
. Red Hat Enterprise Red Hat Enterprise
Operating . . . .
system Linux 5.4 (2.6.18- Linux 5.4 (2.6.18- Solaris 10 10/08 Solaris 10 10/09
164.9.1.el5) 164.9.1.el5)
Intel C/C++ and Intel C/C++ and
Compiler | Fortran Compilers Fortran Compilers Sun Studio 12 Sun Studio 12 Update 1

11.1.064

11.1.064

Figure 2: System configuration overview for the four test servers. See Appendix A for more details on the Dell PowerEdge servers.

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 on both systems was 32, the

number of execution units (logical or physical processors) on those servers.

Figure 3 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++.

A SPEC 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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WHAT WE FOUND

Figure 4 details the results of our tests with
the optimum number of 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.

Name

Application area

410.bwaves Fluid Dynamics
416.gamess Quantum Chemistry
433.mic Physms/Quantgm
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

470.1BM Fluid Dynamics

481.wrf Weather

482.sphinx3 Speech recognition

Figure 3: The applications that make up the CFP2006 benchmark.

Server SPECfp_rate_base2006 results
Dell PowerEdge R910 269
Dell PowerEdge R810 275
Sun SPARC Enterprise T5240 124
Sun SPARC Enterprise M4000 111

Figure 4: SPECfp_rate_base2006 results for the four test servers. Higher scores are better.

HOW WE TESTED
Adjusting BIOS settings

We used all of the default BIOS settings on the Dell PowerEdge R810 and R910 servers with one

exception, which was to change the Power Management to Maximum Performance. Among the default

settings that we kept were the following:

e Hardware Prefetcher enabled

e Adjacent Cache Line Prefetch enabled
e Node Interleaving disabled

e ( States enabled
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Setting up and configuring the Dell PowerEdge R910 and R810
We began by installing a fresh copy of Red Hat Enterprise Linux Server 5.4. We installed the default

packages, disabled the firewall, and disabled SELinux. We made no additional changes to the default
installation options.

After the base installation, we updated the kernel on the Dell PowerEdge R910 and R810 from 2.6.18-
164.el5 to 2.6.18-164.9.1.el5. This new kernel provided proper Nehalem-EX support in Red Hat for the Dell
PowerEdge R910 and the Dell PowerEdge R810.

SPEC CPU2006 configuration
Intel compiled and provided the SPEC CFP2006 executables, but followed SPEC’s standard instructions

for building the executables using the following software tools for the Dell PowerEdge R910 and R810:

e Intel C/C++ Compiler 11.1.064 for IA32 and Intel 64
e Intel Fortran 11.1.064 for IA32 and Intel 64

e MicroQuill SmartHeap v8.1

e Binutils 2.18.50.0.7.20080502

The benchmark requires configuration files. Intel provided the configuration files used for the Dell
PowerEdge R910 and R810. 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.

Conducting the test

To begin the benchmark, we performed the following steps:

1. Openacommand prompt.

2. Change to the cpu2006 directory.

3. Type . ./shrc atthe command prompt.

4. Type runspec -c <config file name> -r <#> -T base -v 10 int where
o <config file name> = name of the configuration file
o <#> =number of users (we used 32 users for our server)

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.

Appendix C provides the SPECfp_rate_base2006 output results for each of the four test servers.
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APPENDIX A — TEST SERVER INFORMATION

Figure 5 presents detailed information for the Dell PowerEdge test servers we used in this report.

Servers \ Dell PowerEdge R910 Dell PowerEdge R810
General dimension information

Height (inches) 7.00 3.50

Width (inches) 17.25 17.25

Depth (inches) 29.00 29.00

U size in server rack (U) 4 2

Power supplies

Total number 4 2

Brand and model Dell Z1100P-00 Dell L1100A-SO
Wattage (W) 1,023 1,023
Cooling fans

Total number 6 6

Dimensions (h x w) 5" x5” 2.5”x25"
Voltage (V) 12 12

Amps (A) 4.80 0.95

General processor setup

Number of processor packages | 2 2

Number of cores per 8 8

processor package

Number of hardware threads ) 5

per core

CPU

Vendor Intel Intel

Name Xeon X7560 Xeon X7560
Stepping DO DO

Socket type LGA1567 LGA1567
Core frequency (GHz) 2.27 2.27

L1 cache 32 KB + 32 KB 32 KB +32 KB
L2 cache 256 KB (per core) 256 KB (per core)
L3 cache (MB) 24 24

Platform

Vendor and model number

Dell PowerEdge R910

Dell PowerEdge R810

Motherboard model number

OP658H

OH235N

Motherboard revision number

X23

X03

BIOS name and version

Dell 1.0.1 (02/19/2010)

Dell 1.0.3 (03/05/2010)

BIOS settings

Power Management set to
Maximum Performance

Power Management set to Maximum
Performance

Memory modules

Total RAM in system (GB) ‘

128

128

Dell vs. Sun servers: R910 & R810 performance comparison
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Servers

Dell PowerEdge R910

Dell PowerEdge R810

Vendor and model number

32 x Hynix HMT151R7BFR8C-G7

19 x Hynix HMT151R7BFR8C-G7
13 x Hynix HMT151R7AFP8C-G7

Type

1,066

1,066

Timing/Latency (tCL-tRCD-iRP-

tRASmMin)

7-7-7-20

7-7-7-20

First memory type

Vendor and model number

Hynix HMT151R7BFR8C-G7

Hynix HMT151R7BFR8C-G7

Type PC3-8500 DDR3 PC3-8500 DDR3
Speed (MHz) 1,066 1,066

Size (GB) 128 76

Number of RAM modules 32 19

Chip organization Double-sided Double-sided

Second memory type

Vendor and model number N/A Hynix HMT151R7AFP8C-G7
Type N/A PC3-8500 DDR3
Speed (MHz) N/A 1,066

Size (GB) N/A 52

Number of RAM modules N/A 13

Chip organization N/A Double-sided

Hard disk

Vendor and model number Seagate ST973452SS Seagate ST9146852SS
Number of disks in system 2 2

Size (GB) 73 146

Buffer size (MB) 16 16

RPM 15,000 15,000

Type SAS 6.0 GB/s SAS

Controller Dell PERC H700 Dell PERC H200
Operating system

Name Red Hat Enterprise Linux 5.4 Red Hat Enterprise Linux 5.4

Kernel release

2.6.18-164.9.1.el5 x86_64

2.6.18-164.9.1.el5 x86_64

Kernel version

SMP Wed Dec 9 03:27:37 EST 2009

SMP Wed Dec 9 03:27:37 EST 2009

File system

ext3

ext3

Language

English

English

Network card/subsystem

Vendor and model humber

Broadcom NetXtreme Il 5709C
Ethernet

Broadcom NetXtreme Il 5709C
Ethernet

Type PCI-E Integrated
USB

Number 4 6

Type 2.0 2.0

Figure 5: Detailed configuration information for the Dell PowerEdge test servers.
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APPENDIX B — SPECFP_RATE_BASE2006 CONFIGURATION FILES

This appendix contains the benchmark configuration file we used to test the servers.
Red Hat Enterprise Linux 5.4 server: Dell PowerEdge R910
FHEH A AR R

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

#

# Compiler name/version: Intel Compiler 11.1

# Operating system version: 64-Bit SUSE LINUX Enterprise Server 10 or
later

# Hardware: Intel processors supporting SSE4.2

#

FHHH A R R A
# SPEC CPU2006 Intel Linux64 config file

# Sep 2009 IC 11.1 Linux64

FHAH A A R R R 1 4

action = validate

tune = base
ext = cpu2006.1.1.icll.1.1linux64.ssed2.rate.janl82010
PATHSEP =/

check md5=1
reportable=1
bench post setup=sync

#

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

#

int=default=default=default:

CC= dicc -m32

CXX= icpc -m32

OBJ = .o

SMARTHEAP32 DIR = /home/cmplr/usr3/alrahate/cpu2006.1.1.icl1.1/1ibicll.1-32bit
SMARTHEAP64 DIR /home/cmplr/usr3/alrahate/cpu2006.1.1.icl1.1/1ibicll.1-64bit

fp=default=default=default:
CC= icc -m64

CXX= icpc -m64

FC= ifort -m64

OBJ = .o

# For UP systems, we need to know if the processors are ordered across cores
first or in order

# If across cores, processors 0, 1, 2 and 3 are on distinct physical cores

# Otherwise, processors 0, 2, 4 and 6 are on distinct physical cores

default:
submit = numactl --localalloc —--physcpubind=$SPECCOPYNUM S$command

$ifdef %{no-numa)
submit = taskset -c SSPECCOPYNUM S$command

Dell vs. Sun servers: R910 & R810 performance comparison A Principled Technologies test report 8
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$endif

FHAHH A A AR AR AR R A
# Compiler options

# for Nehalem use -xSSE4.2

# for processors prior to dunnington, replace -xSSE4.1 with -xSSSE3
FHAH AR S
default:

SSE = —-xXSSE4.2
FAST = S$(SSE) -ipo -03 -no-prec-div -static
FASTNOSTATIC = $(SSE) -ipo -03 -no-prec-div

FHAFHHAH A AR AR H AR AR

#

# portability & libraries

#

FHEHFHHH A HHHFHEHFHHHF Portability Flags and Notes ##########H4FH4FFH4FHEFHHEHH

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
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

SRR EEEEEEEE R R R R R R Rk

# Tuning Flags

FHAHHH AR AR A A A H A AR AR AR AR A H AR H AR

#

# Base tuning default optimization

# Feedback directed optimization not allowed in baseline for CPU2006
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# 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$ (SMARTHEAP32 DIR) -lsmartheap
EXTRA LDFLAGS= -Wl,-z,muldefs

int=base=default=default:
COPTIMIZE= $ (FAST) -opt-prefetch
CXXOPTIMIZE= $ (FASTNOSTATIC) -opt-prefetch

fp=base=default=default:
OPTIMIZE= S (FAST)

FHAHH A AR AR H AR AR H AR
# Peak Tuning Flags int 2006 fast
S i i kA
int=peak=default:

COPTIMIZE= —auto-11p32 -ansi-alias
CXXOPTIMIZE= -ansi-alias

PASS1 CFLAGS = -prof-gen

PASS2 CFLAGS = S (FAST) -prof-use

PASS1 CXXFLAGS = -prof-gen

PASS2 CXXFLAGS = $(FASTNOSTATIC) -prof-use
PASS1 LDCFLAGS = -prof-gen

PASS2 LDCFLAGS = S$(FAST) -prof-use

PASS1 LDCXXFLAGS = -prof-gen

PASS2 LDCXXFLAGS = $ (FASTNOSTATIC) -prof-use

400 .perlbench=peak=default:
COPTIMIZE= -ansi-alias

401 .bzip2=peak=default:

CC= icc -mo64

CPORTABILITY= -DSPEC CPU LP64

COPTIMIZE= -opt-prefetch -ansi-alias -auto-ilp32

403.gcc=peak=default:
COPTIMIZE = $(FAST)
feedback=0

429 .mcf=peak=default:

COPTIMIZE= $(FAST) -opt-prefetch

feedback=0

FHAH A S S
FHAHH AR R

$ifdef %{smt-on}

%$ifdef %${physicallogical}

submit = numactl --localalloc —--physcpubind="expr 2 \\* $SPECCOPYNUM"
Scommand
$ifdef %{no-numa)
submit = taskset -c “expr 2 \\* $SPECCOPYNUM  S$command
Dell vs. Sun servers: R910 & R810 performance comparison A Principled Technologies test report 10
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$endif
$endif
$endif

%$ifdef %${up-dale}

copies=2

$endif

%$ifdef %${up-nhm}

copies=4

$endif

%$ifdef %{dp-nhm}

copies=8

%endif

%$ifdef %{up-wsm-6cC}

copies=6

%endif

$ifdef ${dp-wsm-6¢c}

copies=12

$endif

FHEH A A S
FHEH A S

445 .gobmk=peak=default:
COPTIMIZE= -02 -ipo -no-prec-div -ansi-alias

PASS1 CFLAGS = -prof-gen
PASS2 CFLAGS = $(SSE) -prof-use
PASS1 LDCFLAGS = -prof-gen
PASS2 LDCFLAGS = $(SSE) -prof-use

456 .hmmer=peak=default:

CC= icc -m64

CPORTABILITY= -DSPEC CPU LP64

COPTIMIZE= $(FAST) -unroll2 -ansi-alias -auto-ilp32

feedback=no

FHA A S R R
idgdszsadstsasasaass s AR AR AEERREEEEEEEEEEEE

$ifdef %{smt-on}

%$ifdef %${physicallogical}

submit = numactl --localalloc —--physcpubind="expr 2 \\* $SPECCOPYNUM"
Scommand

$ifdef %{no-numa)

submit = taskset -c “expr 2 \\* $SPECCOPYNUM  S$command

%endif

%endif

%endif

%$ifdef %{up-dale}
copies=2

$endif

%ifdef %${up-nhm}
copies=4

$endif
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%$ifdef %{dp-nhm}
copies=8

%endif

%$ifdef %{up-wsm-6c}
copies=6

$endif

%$ifdef %${dp-wsm-6c¢c}
copies=12

$endif

FHAFAA A A A A R R R A R A R R R A R A R

igasdsasssaasdaaddsaaadaasdsaadiaaddaaan i nan R nnddi

458.sjeng=peak=default:

CC= icc -mo64

CPORTABILITY= —DSPEC_CPU_LP64
COPTIMIZE= -unroll4 -auto-ilp32

462.libquantum=peak=default:
CC= icc -mo64
CPORTABILITY= -DSPEC CPU LP64 -DSPEC CPU LINUX

COPTIMIZE= S (FAST) -auto-i1l1p32 -opt-prefetch
feedback=no

464 .h264ref=peak=default:
COPTIMIZE= -unroll2 -ansi-alias

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

473 .astar=peak=default:

CXX= icpc -mb64

CXXPORTABILITY= -DSPEC CPU LP64

EXTRA LIBS= -L$(SMARTHEAP64 DIR) -lsmartheap64
CXXOPTIMIZE= -ansi-alias -opt-ra-region-strategy=routine

483.xalancbmk=peak=default:
basepeak=yes

FHAHHHHH AR HAH A HH AR AR AR AR AR AR E A
# Peak Tuning Flags for FP

FHAHHH A AR A H A HHE R AR E AR AR AR
fp=peak=default:

COPTIMIZE= -—auto-11p32
CXXOPTIMIZE= -auto-11p32

PASS1 CFLAGS = -prof-gen

PASS2 CFLAGS = $ (FAST) -prof-use
PASS1 CXXFLAGS = -prof-gen

PASS2 CXXFLAGS = $(FAST) -prof-use
PASS1 FFLAGS = -prof-gen

PASS2 FFLAGS = S (FAST) -prof-use
PASS1 LDFLAGS = -prof-gen

PASS2 LDFLAGS = $(FAST) -prof-use
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410.bwaves=peak=default:

OPTIMIZE= S (FAST) -opt-prefetch

feedback=0
S i i i
S i i

$ifdef %{smt-on}

%$ifdef ${physicallogical}

submit = numactl --localalloc —--physcpubind=‘expr 2 \\* $SSPECCOPYNUM"
Scommand

$ifdef %{no-numa)

submit = taskset -c “expr 2 \\* S$SPECCOPYNUM  S$command

%endif

%endif

%endif

$ifdef ${up-dale}
copies=2

$endif

$ifdef ${up-nhm}
copies=4

$endif

%$ifdef ${dp-nhm}
copies=8

%endif

%$ifdef %${up-wsm-6cCc}
copies=6

%endif

%ifdef %${dp-wsm-6c}
coplies=12

%$endif

%$ifdef %{lp-nhm-ex}
copies=8

%$endif

$ifdef %{2p-nhm-ex}
copies=16

$endif

%$ifdef %${4p-nhm-ex}
copies=32

$endif

R H A A A A A A A A A S
FHHHHEHH AR

416.gamess=peak=default:

OPTIMIZE= -unroll2 -0b0 -ansi-alias -scalar-rep-

FHA A R S
FHAHHHAHHH AR R 4

$ifdef %${smt-on}

%$ifdef ${physicallogical}

submit = numactl --localalloc —--physcpubind="expr 2 \\* $SPECCOPYNUM"
Scommand

$ifdef %{no-numa)
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submit = taskset -c “expr 2 \\* $SPECCOPYNUM  S$command
%endif
%endif
%endif

$ifdef %${up-dale}

copies=2

$endif

%$ifdef %${up-nhm}

copies=4

%endif

%$ifdef %{dp-nhm}

copies=8

%endif

%$ifdef %{up-wsm-6cC}

copies=6

$endif

$ifdef ${dp-wsm-6¢c}

copies=12

$endif

FHEH A A S S o
FHEH A

433 .milc=peak=default:
OPTIMIZE= -fno-alias -opt-prefetch
COPTIMIZE=

434 . zeusmp=peak=default:
basepeak=yes

435.gromacs=peak=default:
OPTIMIZE= -opt-prefetch

436.cactusADM=peak=default:
basepeak=yes

437.leslie3d=peak=default:

OPTIMIZE= S (FAST)

feedback=no

FHAS A H A A R R R
idgdsssadstdadasaasstaada A aa AR EERREEEEEEEEEREE

$ifdef %${smt-on}

$ifdef %{physicallogical}

submit = numactl --localalloc —--physcpubind="expr 2 \\* $SPECCOPYNUM"
$command

$ifdef %{no-numa)

submit = taskset -c “expr 2 \\* $SPECCOPYNUM  S$command

%endif

%endif

%endif

%$ifdef %${up-dale}

Dell vs. Sun servers: R910 & R810 performance comparison A Principled Technologies test report 14
SPECfp_rate_base2006



copies=2

%endif

%$ifdef %{up-nhm}
copies=4

$endif

%$ifdef %${dp-nhm}
copies=8

$endif

$ifdef %${up-wsm-6c¢c}
copies=6

%endif

%$ifdef %{dp-wsm-6c}
copies=12

%endif

%$ifdef %{lp-nhm-ex}
copies=8

$endif

$ifdef ${2p-nhm-ex}
copies=16

$endif

$ifdef ${4p-nhm-ex}
copies=32

$endif

RS H A A A A A A A A A R 2
FHAHHH A4S A4 A

444 .namd=peak=default:
CXXOPTIMIZE= -fno-alias —-auto-ilp32

4477 .dealIlI=peak=default:
CXXOPTIMIZE= -unroll2 -ansi-alias -scalar-rep-

450 .soplex=peak=default:

PORTABILITY =

CXX= icpc -m32

OPTIMIZE= -opt-malloc-options=3

CXXOPTIMIZE=

FHASH S H A R R R
FHAHH A HSH A

$ifdef %{smt-on}

%$ifdef %${physicallogical}

submit = numactl --localalloc —--physcpubind="expr 2 \\* $SPECCOPYNUM"
$command

$ifdef % {no-numa)

submit = taskset -c “expr 2 \\* $SPECCOPYNUM  S$command

%endif

%endif

%endif

%$ifdef %${up-dale}
copies=2
$endif
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%$ifdef %{up-nhm}

copies=4

%endif

%$ifdef %{dp-nhm}

copies=8

$endif

%$ifdef ${up-wsm-6c¢c}

copies=6

$endif

%$ifdef %${dp-wsm-6c¢c}

copies=12

%endif

FHA S H A A S
FHAHHE A4S S A

453 .povray=peak=default:
CXXOPTIMIZE= -unroll4 -ansi-alias

454 .calculix=peak=default:
basepeak=yes

459 .GemsFDTD=peak=default:

OPTIMIZE= -unroll2?2 -0b0

FHAHH A AR R
idgdsssadstdgdasagdgtaadR A RARRAEAREEEEEEEEEEEEEEEE

$ifdef %{smt-on}

%$ifdef %${physicallogical}

submit = numactl --localalloc —--physcpubind="expr 2 \\* $SPECCOPYNUM"
Scommand

$ifdef %${no-numa)

submit = taskset -c “expr 2 \\* $SPECCOPYNUM  S$command

%endif

%endif

%endif

%ifdef %${up-dale}

copies=2

$endif

%$ifdef %${up-nhm}

copies=4

$endif

%$ifdef %{dp-nhm}

copies=8

%endif

%$ifdef %{up-wsm-6c}

copies=6

%endif

%$ifdef %{dp-wsm-6c}

copies=12

$endif

At Ed A A A A A A A A A A A A S A
R hd a4 At h a4 At 4 A a4
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465.tonto=peak=default:
OPTIMIZE= -unroll4 -auto -inline-calloc -opt-malloc-options=3

470.1lbm=peak=default:

OPTIMIZE= -opt-malloc-options=3 -ansi-alias
S i i i i
S i i

$ifdef %{smt-on}

%$ifdef ${physicallogical}

submit = numactl --localalloc —--physcpubind="expr 2 \\* $SPECCOPYNUM"
Scommand

$ifdef %{no-numa)

submit = taskset -c “expr 2 \\* S$SPECCOPYNUM  S$command

%endif

%endif

%endif

$ifdef ${up-dale}
copies=2

$endif

$ifdef ${up-nhm}
copies=4

%endif

%$ifdef %${dp-nhm}
copies=8

%endif

%$ifdef %${up-wsm-6cCc}
copies=6

%$endif

%$ifdef %{dp-wsm-6c}
coplies=12

$endif

$ifdef %{lp-nhm-ex}
copies=7

$endif

%$ifdef %${2p-nhm-ex}
copies=14

$endif

%$ifdef %${4p-nhm-ex}
copies=28

$endif

A H A R A
FH#HHEHH A

481 .wrf=peak=default:
basepeak=yes

482 .sphinx3=peak=default:
PORTABILITY=

CC= icc -m32

OPTIMIZE= $ (FAST)
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COPTIMIZE= -unroll?2

feedback=no

A A A
# (Edit this to match your system)
A A A A A A A A R 4

default=default=default=default:

license num
test sponsor
hw avail
sw_avail
tester =
hw_cpu name
hw _cpu char
hw _cpu mhz =
hw _disk
hw_ fpu
hw_memory
hw _model
hw_ncpuorder =
hw ncores
hw nchips
hw ncoresperchip =
hw nthreadspercore
hw_other =
hw_pcache =
hw_scache
hw_ tcache =
hw_ocache
hw_vendor
prepared by

sw _file

SW_0Os

sw_state

notes submit 000
$ifdef %{no-numa)
notes submit 000 =
sendif

= 3184
= Dell, Inc

Mar-2010

Feb-2010

Principled Technologies, Inc.
Intel Xeon X7560

2270

73 GB SAS, 15000RPM

Integrated

128 GB (32 x 4 GB DDR3-8500) GB
Dell PowerEdge R910

1,2 chip

16

2

8

=2

None

32 KB I + 32 KB D on chip per core
256 MB I+D on chip per core

24 MB I+D on chip per chip

None

Dell, Inc.

Principled Technologies, Inc.
ext3

Red Hat Enterprise Linux (kernel 2.6.18-164.9.1.el5 x86 64)

Run level 3 (multi-user)

= numactl was used to bind copies to the cores

taskset was used to bind copies to the cores

int=default=default=default:

sw_compiler001 =
11.1

sw_compiler002
sw_base ptrsize =
sw_peak ptrsize =
sw_other001
sw_other002 =

fp=default=default=

sw_compiler001 =
064, Version 11.1

Intel C++ Professional Compiler for IA32 and Intel 64,

= Build 20091130 Package ID: 1 cproc p 11.1.064

32-bit

32/64-bit

Microquill SmartHeap V8.1
Binutils 2.18.50.0.7.20080502

default:

Intel C++ and Fortran Professional Compiler for IA32 and Intel
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sw_compiler002 = Build 20091130 Package ID: 1 cproc p 11.1.064,
1 cprof p 11.1.064

sw_base ptrsize = 64-bit

sw_peak ptrsize = 32/64-bit

sw_other001 Binutils 2.18.50.0.7.20080502
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Red Hat Enterprise Linux 5.4 server: Dell PowerEdge R810
B HH AR A R R

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

#

# Compiler name/version: Intel Compiler 11.1

# Operating system version: 64-Bit SUSE LINUX Enterprise Server 10 or
later

# Hardware: Intel processors supporting SSE4.2

#

FHHH A R A
# SPEC CPU2006 Intel Linux64 config file

# Sep 2009 IC 11.1 Linux64

FH A R R R R R

action = validate

tune = base
ext = cpu2006.1.1.icll.1.1linux64.ssed2.rate.janl82010
PATHSEP =/

check md5=1
reportable=1
bench post setup=sync

#

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

#

int=default=default=default:

CC= 1icc -m32

CXX= icpc -m32

OBJ = .o

SMARTHEAP32 DIR = /home/cmplr/usr3/alrahate/cpu2006.1.1.icl1.1/1ibicll.1-32bit
SMARTHEAP64 DIR /home/cmplr/usr3/alrahate/cpu2006.1.1.icll.1/1ibicll.1-64bit

fp=default=default=default:
CC= icc -m64

CXX= icpc -m64

FC= ifort -m64

OBJ = .o

# For UP systems, we need to know if the processors are ordered across cores
first or in order

# If across cores, processors 0, 1, 2 and 3 are on distinct physical cores

# Otherwise, processors 0, 2, 4 and 6 are on distinct physical cores

default:
submit = numactl --localalloc --physcpubind=$SPECCOPYNUM S$command

$ifdef %{no-numa)
submit = taskset -c SSPECCOPYNUM S$command
$endif

G

# Compiler options
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# for Nehalem use -xSSE4.2

# for processors prior to dunnington, replace -xSSE4.1 with -xSSSE3
FHHH A R R
default:

SSE = —-xXSSE4.2
FAST = S (SSE) -ipo -03 -no-prec-div -static
FASTNOSTATIC = $(SSE) -ipo -03 -no-prec-div

iFgsszasstsas s s s TSR EEEEEEEEEEEEEEEEEEEEEEEEEEEE

#

# portability & libraries

#

FHEFHFRFHFFHFHFFHFHE Portability Flags and Notes #########F#HFFFFHFHFFHFHFFHHH

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
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

S
# Tuning Flags
S

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

+H= H= = =

471 .omnetpp, 473 .astar, 483 .xalancbmk=default:
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EXTRA LIBS= -L$(SMARTHEAP32 DIR) -lsmartheap
EXTRA LDFLAGS= -Wl,-z,muldefs

int=base=default=default:
COPTIMIZE= $ (FAST) -opt-prefetch
CXXOPTIMIZE= $ (FASTNOSTATIC) -opt-prefetch

fp=base=default=default:
OPTIMIZE= S (FAST)

FHHH A R
# Peak Tuning Flags int 2006 fast

FHHH A R
int=peak=default:

COPTIMIZE= —auto-i11lp32 -ansi-alias
CXXOPTIMIZE= -ansi-alias

PASS1 CFLAGS = -prof-gen

PASS2 CFLAGS = S (FAST) -prof-use

PASS1 CXXFLAGS = —-prof-gen

PASS2 CXXFLAGS = $ (FASTNOSTATIC) -prof-use
PASS1 LDCFLAGS = -prof-gen

PASSZ2 LDCFLAGS = $(FAST) -prof-use

PASS1 LDCXXFLAGS = -prof-gen

PASS2 LDCXXFLAGS =

$ (FASTNOSTATIC) -prof-use

400 .perlbench=peak=default:
COPTIMIZE= -ansi-alias

401 .bzip2=peak=default:
CC= icc -mo64
CPORTABILITY= -DSPEC CPU LP64

COPTIMIZE= -opt-prefetch -ansi-alias -auto-ilp32

403.gcc=peak=default:
COPTIMIZE = $(FAST)
feedback=0

429 .mcf=peak=default:
COPTIMIZE= $ (FAST) -opt-prefetch
feedback=0

FHAH A A A A A A R R R A R A

S

$ifdef %${smt-on}
%$ifdef %${physicallogical}

submit = numactl --localalloc —--physcpubind="expr 2 \\* $SPECCOPYNUM"

Scommand
$ifdef % {no-numa)

submit = taskset -c “expr 2 \\* $SPECCOPYNUM  S$command

$endif
$endif
$endif
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%$ifdef %{up-dale}

copies=2

%endif

%$ifdef %{up-nhm}

copies=4

$endif

%ifdef %${dp-nhm}

copies=8

$endif

$ifdef ${up-wsm-6c¢c}

copies=6

%endif

%$ifdef %{dp-wsm-6c}

copies=12

%endif

RS H A H A A A S S A
FHEH A

445 .gobmk=peak=default:
COPTIMIZE= -02 -ipo -no-prec-div -ansi-alias

PASS1 CFLAGS = -prof-gen
PASS2 CFLAGS = $(SSE) -prof-use
PASS1 LDCFLAGS = -prof-gen
PASS2 LDCFLAGS = $(SSE) -prof-use

456 . hmmer=peak=default:

CC= icc -mo64

CPORTABILITY= —DSPEC_CPU_LP64

COPTIMIZE= $(FAST) -unroll2 -ansi-alias -auto-ilp32

feedback=no

FHAHH A R R R
FHAHHH A

$ifdef %${smt-on}

$ifdef %{physicallogical}

submit = numactl --localalloc --physcpubind="expr 2 \\* $SPECCOPYNUM"
Scommand

$ifdef %{no-numa)

submit = taskset -c “expr 2 \\* $SPECCOPYNUM  S$command

%endif

%endif

%endif

%$ifdef %{up-dale}
copies=2

%endif

%$ifdef %{up-nhm}
copies=4

%endif

%$ifdef %${dp-nhm}
copies=8

$endif

%$ifdef ${up-wsm-6c}
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copies=6

%endif

%$ifdef %{dp-wsm-6c}

copies=12

$endif

FHEH A A
FHEH A A A

458.sjeng=peak=default:

CC= icc -mo64

CPORTABILITY= —DSPEC_CPU_LP64
COPTIMIZE= -unroll4 -auto-ilp32

462 .libquantum=peak=default:
CC= icc -mo64
CPORTABILITY= -DSPEC CPU LP64 -DSPEC CPU LINUX

COPTIMIZE= S (FAST) -auto-i1l1p32 -opt-prefetch
feedback=no

464 .h264ref=peak=default:
COPTIMIZE= -unroll2 -ansi-alias

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

473 .astar=peak=default:

CXX= icpc -m64

CXXPORTABILITY= -DSPEC CPU LP64

EXTRA LIBS= —L$(SMARTHEAP64_DIR) -lsmartheap64
CXXOPTIMIZE= -ansi-alias -opt-ra-region-strategy=routine

483.xalancbmk=peak=default:
basepeak=yes

SRR R R R R R R o i i
# Peak Tuning Flags for FP

FHAHHHHH AR HAH A HH AR AR AR AR AR AR E A
fp=peak=default:

COPTIMIZE= -auto-11p32
CXXOPTIMIZE= -auto-11p32

PASS1 CFLAGS = -prof-gen

PASS2 CFLAGS = $ (FAST) -prof-use
PASS1 CXXFLAGS = -prof-gen

PASS2 CXXFLAGS = $(FAST) -prof-use
PASS1 FFLAGS = -prof-gen

PASS2 FFLAGS = $ (FAST) -prof-use
PASS1 LDFLAGS = -prof-gen

PASS2 LDFLAGS = $(FAST) -prof-use

410.bwaves=peak=default:

OPTIMIZE= $ (FAST) -opt-prefetch
feedback=0
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FHAHH AR R
FHA#HHEH AR H AR

$ifdef %{smt-on}

%ifdef %${physicallogical}

submit = numactl --localalloc —--physcpubind='expr 2 \\* S$SSPECCOPYNUM"
Scommand

$ifdef %{no-numa)

submit = taskset -c ‘expr 2 \\* SSPECCOPYNUM  S$command

%endif

%endif

%endif

%$ifdef %{up-dale}
copies=2

%endif

%$ifdef %${up-nhm}
copies=4

$endif

%$ifdef ${dp-nhm}
copies=8

$endif

$ifdef ${up-wsm-6¢c}
copies=6

%endif

%ifdef %${dp-wsm-6c}
copies=12

%endif

%$ifdef %${lp-nhm-ex}
copies=8

%$endif

$ifdef %{2p-nhm-ex}
copies=16

$endif

$ifdef %{4p-nhm-ex}
coplies=32

$endif

R HHH A A A A A A A A
FHAffHHH A4t A At 44

416.gamess=peak=default:

OPTIMIZE= -unroll2 -0b0 -ansi-alias -scalar-rep-

FHA A R R S A
FHAFH AR

$ifdef %{smt-on}

%$ifdef %${physicallogical}

submit = numactl --localalloc —--physcpubind="expr 2 \\* $SPECCOPYNUM"
$command

$ifdef %{no-numa)

submit = taskset -c “expr 2 \\* $SPECCOPYNUM  S$command

%endif

%endif

%endif
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%$ifdef %{up-dale}

copies=2

%endif

%$ifdef %${up-nhm}

copies=4

$endif

%$ifdef %${dp-nhm}

copies=8

$endif

%$ifdef %{up-wsm-6cC}

copies=6

%endif

%$ifdef %{dp-wsm-6cCc}

copies=12

%endif

FHE A S
FHEH A S

433 .milc=peak=default:
OPTIMIZE= -fno-alias -opt-prefetch
COPTIMIZE=

434 . zeusmp=peak=default:
basepeak=yes

435.gromacs=peak=default:
OPTIMIZE= -opt-prefetch

436.cactusADM=peak=default:
basepeak=yes

437.leslie3d=peak=default:

OPTIMIZE= $ (FAST)

feedback=no

FHAS A H AR A R R
FHAHH A HSH A

$ifdef %{smt-on}

%ifdef ${physicallogical}

submit = numactl --localalloc —--physcpubind="expr 2 \\* $SPECCOPYNUM"
Scommand

$ifdef %${no-numa)

submit = taskset -c “expr 2 \\* $SPECCOPYNUM  S$command

%endif

%endif

%endif

%$ifdef %{up-dale}
copies=2

$endif

%ifdef %${up-nhm}
copies=4
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%endif

%$ifdef %{dp-nhm}
copies=8

%endif

$ifdef %${up-wsm-6c}
copies=6

$endif

$ifdef %${dp-wsm-6c}
copies=12

$endif

%$ifdef %{lp-nhm-ex}
copies=8

%endif

$ifdef %{2p-nhm-ex}
copies=16

%endif

$ifdef ${4p-nhm-ex}
copies=32

$endif

FHA A A S S
FHAHH A S

444 .namd=peak=default:
CXXOPTIMIZE= -fno-alias —-auto-ilp32

4477 .dealII=peak=default:
CXXOPTIMIZE= -unroll2 -ansi-alias -scalar-rep-

450.soplex=peak=default:

PORTABILITY =

CXX= icpc -m32

OPTIMIZE= -opt-malloc-options=3

CXXOPTIMIZE=

FHA A R R R
FHAHHH A

$ifdef %{smt-on}

%ifdef %${physicallogical}

submit = numactl --localalloc —--physcpubind="expr 2 \\* $SPECCOPYNUM"
Scommand

$ifdef %{no-numa)

submit = taskset -c “expr 2 \\* $SPECCOPYNUM  S$command

%endif

%endif

%endif

%$ifdef %{up-dale}
copies=2

%endif

%$ifdef %${up-nhm}
copies=4

$endif

%$ifdef %${dp-nhm}
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copies=8

%endif

%$ifdef %{up-wsm-6c}

copies=6

$endif

$ifdef %${dp-wsm-6c}

copies=12

$endif

FHEH A A
FHEH A A A

453 .povray=peak=default:
CXXOPTIMIZE= -unroll4d -ansi-alias

454 .calculix=peak=default:
basepeak=yes

459.GemsFDTD=peak=default:

OPTIMIZE= -unroll2 -0b0
S i i
FHAHHHH A AR A H A A AR AR H AR E SRS

$ifdef %${smt-on}

%$ifdef %${physicallogical}

submit = numactl --localalloc —--physcpubind="expr 2 \\* $SPECCOPYNUM"
Scommand

$ifdef %{no-numa)

submit = taskset -c “expr 2 \\* $SPECCOPYNUM  S$command

%endif

%endif

%endif

%$ifdef %{up-dale}

copies=2

%$endif

%$ifdef %{up-nhm}

copies=4

$endif

%$ifdef %${dp-nhm}

copies=8

$endif

%$ifdef %${up-wsm-6c}

copies=6

%$endif

%$ifdef %{dp-wsm-6cC}

copies=12

%endif

FHHHHEHH A R R
FHAHfEHH A S

465.tonto=peak=default:
OPTIMIZE= -unroll4 -auto -inline-calloc -opt-malloc-options=3
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470 .1lbm=peak=default:

OPTIMIZE= -opt-malloc-options=3 -ansi-alias

FHAH A AR H AR R R A
FHA#H A H AR AR

$ifdef %{smt-on}

%$ifdef ${physicallogical}

submit = numactl --localalloc —--physcpubind='expr 2 \\* $SSPECCOPYNUM"
Scommand

$ifdef %{no-numa)

submit = taskset -c ‘expr 2 \\* SSPECCOPYNUM" S$command

%endif

%endif

%endif

%$ifdef %{up-dale}
copies=2

$endif

$ifdef ${up-nhm}
copies=4

$endif

%$ifdef ${dp-nhm}
copies=8

$endif

%ifdef %${up-wsm-6cC}
copies=6

%endif

%ifdef %${dp-wsm-6c}
copies=12

%endif

%$ifdef %{lp-nhm-ex}
copies=7

%$endif

%$ifdef %{2p-nhm-ex}
copies=14

%$endif

%$ifdef %${4p-nhm-ex}
copies=28

$endif

R HHH A A A A A A
FHA#fHHH A H 4 A4

481 .wrf=peak=default:
basepeak=yes

482 .sphinx3=peak=default:
PORTABILITY=

CC= icc -m32

OPTIMIZE= $ (FAST)
COPTIMIZE= -unroll?2
feedback=no

igdddsssdssdsiaaddsaddssaadsasdssadiaaadasddisasdaaad iRt aaddnid
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# (Edit this to match your system)
FHA#H AR AR AR

default=default=default=default:

license num = 3184

test sponsor = Dell, Inc
hw avail = Mar-2010
sw_avail = Feb-2010

tester
hw cpu name
hw _cpu char

Principled Technologies, Inc.
Intel Xeon X7560

hw_cpu mhz = 2270

hw_disk = 146 GB SAS, 15000RPM

hw_ fpu = Integrated

hw memory = 128 GB (32 x 4 GB DDR3-8500) GB
hw model = Dell PowerEdge R810
hw_ncpuorder = 1,2 chip

hw ncores = 16

hw nchips = 2

hw ncoresperchip = 8

hw nthreadspercore = 2

hw other = None

hw pcache = 32 KB I + 32 KB D on chip per core

hw_scache 256 MB I+D on chip per core
hw_tcache 24 MB I+D on chip per chip
hw_ocache = None

hw_vendor Dell, Inc.

prepared by Principled Technologies, Inc.

sw_file = ext3

SW_0Os = Red Hat Enterprise Linux (kernel 2.6.18-164.9.1.el5 x86 64)
sw_state = Run level 3 (multi-user)

notes submit 000 = numactl was used to bind copies to the cores

$ifdef %${no-numa)

notes submit 000 = taskset was used to bind copies to the cores

sendif

int=default=default=default:

sw_compiler001 = Intel C++ Professional Compiler for IA32 and Intel 64, Version
11.1

sw_compiler002 = Build 20091130 Package ID: 1 cproc p 11.1.064

sw_base ptrsize = 32-bit

sw_peak ptrsize = 32/64-bit

sw_other001 = Microquill SmartHeap V8.1

sw_other002 Binutils 2.18.50.0.7.20080502

fp=default=default=default:

sw_compiler001 = Intel C++ and Fortran Professional Compiler for IA32 and Intel
64, Version 11.1
sw_compiler002 = Build 20091130 Package ID: 1 cproc p 11.1.064,
1 cprof p 11.1.064
sw_base ptrsize = 64-bit
sw _peak ptrsize = 32/64-bit
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sw_other001 = Binutils 2.18.50.0.7.20080502
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APPENDIX C — SPECFP_rate_base2006 OUTPUT

This appendix provides the SPECfp_rate_base2006 output files from the median run for the test servers.

Red Hat Enterprise Linux 5.4 server: Dell PowerEdge R910

B
SPEC® CFP2006 Result
Copyrighl HI06.-2HE St Frefomance Corp
Dell, Inc. SPECfp*®_rate2006 = Not Run
Dell PowerEdge R910 SPECfp_rate_base2006 = 269
CPUZM06 Heense: 3184 Test date: Mar-2010
Test sponsor: Dedl, Inc. Hardware Avadlability: Mar-2010
Tested by: Pll}i:i)ledTedIH:lm Inc. _ i _ Sdtwue.ﬁ. Feb-lEI
EFP. LI B | :I 1 1 I 1 1 1 1 “ 1 I 1 1 I .I . I ‘I .l
10 P I e
416 = I 23
433milc = I m;!
i B I 2
{15.gromacs 3z I z':g
436.cactusADM 2= I e
43Tlesliedd = I i
Minamd = I =
MTdealll 3= I s
450soplex 3 I m
153 povray 3z I 3,?
{54.caleulix = I ua
450 CemsFDTD 3 I 1
465 tonte 3z I iz
Tolbm = I u
1Blwrf = I Ehd
482 sphinxd = I 2
SFECHp rae bae 266 . 200
Hardware Software
CPU Name: Intel Xeon XT560 DOperating System:  Red Hat Enterprise Linux (kernsl
CPU Characteristics: 2.6.18-164.9.1 al5 x36_64)
CPU MHz: 2270 Compller: Imed C++ and Fortran Professianal Compdler for
FFL: Integrated LA32 and Iniel B4, Version 11.1
CPU(s) enahlad- 16 rores, 2 chips, B coresichip, 2 threads(core F%M:HWID: Lepme_p 11.1.064,
CPU(s) omderable: 1.2 ch Auto Parallsk A
Primary Cache: 32 !'q'.l!-l]J + 32 KB D on chip per core File System: : axt3
Secondary Cache: 256 KB 1+D on chip per core System State: Run level 3 {multi-user)
L DI page [ ST page
Standard Mmd?g Evahestion Corporation
/@ spac.ong 1
hitp: e sperong’ Fage
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SPEC_ CFP2006 Result

Dell, Inc.
Dell PowerEdge R910

SPECfp_rate2006 = Not Run
SPECfp_rate_base2006 = 269

CPUZM06 Heense: 3154
Test sponsor: Dedl, Imc.

Test date: Mar-2010
Hardware Avaidlability: Mar-2010

Tested by: Principled Techaologies, Inc. Software Availability: Fab-2010
Hardware (Continued) Software (Continued)
L3 Cache: El MB 1+D on chip par chip Base Pointers: B4-bit
Other Cache: Peak Polnters: J264-but
Mamory: ]Eﬂ EESEEI 4 GE DDR3-8500) (ither Software: Binutils 2.18.50.0.7 20080502
Disk Suystem: 73 CB
Other Harchware:
Results Table
Base Feak
Eenchmark | Copies |Seconds| Batio |Seoonds| Rafin |Seronds| Batio | Copies |Seronds| Rafio |Seconds| Ratio [Seconds| Hatis
I — 3 1 26| 1634 a7  peen|  zse|
[T T — sl zzie|  zme| zzis|  ms|  zime) s
433 emulc sl mis|  zes|  amel  zesl 116 26
FETJ— 3l o7y zaal  orz o s e
435 gromars 3l e zre| ms| oz sz
436, cactimATIM 3f  1zza)  mz|  pzm|  mz  pzm| wg
1437 Besslnei 3 irse)  am|  17sel  am|  wese oz
FrTy— sl os3  zea|  sse|  pes  ase) e
447 deamt sl 755 4ss| 7ss|  ams| 751 4ma
[ —— sl 1318 ozl amis) ol 13wl el
853, pvray sl as0]  3me| azs) el a3 3ma
854 calcubie 3l 7sel  3eml  tsa  maE el 4|
458, CemsFDTD 3 205 1se) zzwe| s 2z s
|26 tanta sl om|  za|  me|  mz o) )
|4 70Ubm sl sl am| sugl i sngl 1
o sl uns6  3os| 1es]  sel  ner el
P — sl zuel  zss| zus] s mag  zad

Resulis appear in the order 1n which they were run. Bold underlined text indicates a median measurement.

The config file option "submit’ was

used.

numactl was uesed to bind copies to the cores

Submit Notes

Base Compiler Invocation

C benchmarks:
icc -m&d
C++ benchmarks:
icpc  -med
Cantinued on next page
Standard Performance Evalistion Corporation
Info @ spec.org Page 2
hitp: e spec.org
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SPEC_ CFP2006 Result

Dell, Inc. SPECfp_rate2006 = Not Run
Dell PowerEdge R910 SPECfp_rate_base2006 = 269
CPUZM06 Heense: 3154 Test date: Mar-2010
Test sponsor: Dedl, Inc. Hardware Avadlability: Mar-2010
Tested by: Principled Tachnologies, Inc. Software Availability: Fab-2010
Base Compiler Invocation (Continued)

Fmal;fnrt :nkﬁj;.

Benchmarks using both Foriran and C:
icc -m&4 ifort -méd

Base Portability Flags

410 bwaves: -DSPEC_CFU_LP&4

416.gamess: -DSPEC_CPI_LP&4

433.milc: -DSPEC_CPU_LP64

434 zeusmp: -DSPEC_CPU_LP&4
435 gromacs: -DSPEC_CPU LP&4 -nofor main
436 cactusADM: -DspEC_CPFUT LPé4 -nofor_main

437 lesliedd: -DSPEC CPU LP64

444 namd: -DSPFEC CPU LP&4

447 dealll: -DSPEC CPU” LP&4

450 soplex: -DSPEC CPU LP64

453 povray: -DSPEC_CPU LPE4

454 ralculbe: -DSPEC_CPU_LP64 -nofor_main

459 CemsFDTD: -DSPEC CPU” LP&4

465 tonto: -DSPEC_CPU LP&4

470Ibm: -DSPEC CPU LP&4

481.wrf: -DSPEC_CPULP64 -DSPEC_CPU CASE FLAG -DSPEC_CPU_LINUX

482 sphinxed: -DSPEC_CPU_LP&4

Base Optimization Flags
C benchmarks:

-XEEE4.2 -1po -03 -no-prec-div -static

C++ benchmarks:
-XEEE4.2 -1po -03 -no-prec-div -static

Fortran benchmariks:
-XBEE4.2 -1ipo -03 -no-prec-div -static

Benchmarks using both Fortran and C:
-XEEE4.2 -1po -03 -no-prec-div -static

IinfoiE:
g o spec trg Pep 3
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Red Hat Enterprise Linux 5.4 server: Dell PowerEdge R810

SPEC® CFP2006 Result

Dell, Inc.

Dell PowerEdge R810

SPECfp _rate2006 = Not Run
SPECfp_rate_base2006 = 275

CPUZ006 Heense: 3184
Test sponsor: Dedl, Inc.
Tested by:

410.bwaves

Principled Tedmulugh!s_ [ru:

416.gamess

433.milc

434 zeusmp

435.gromacs

436. cactus ADM

Test date:

Mar-2010

Hardware Availability: Mar-2010
Software Availability: Feb-2010
A0 350 =0 400 40 440 =] ]

i)
i

437 leslie3d

Im
i

444.namd

7. dealll

505

450.soplex

453. povray

454. calculix

450, CemsFDTD

154

465, tonto

353
i

470.Ihm

11
J

4BL.wrf

482 sphinx3

Hardware

CPU Name-

Intel Xeon XT560

Red Hat

Enterprise Linux (kernal

CPU Characteristics:

2.6.18-164.9.1el5 x86_64)

CPU MHz-

FPU:

CPU{s) enabled:
CPU{s) orderable:
Primary Cache:

2270
Inte
16 cores, 2 chips, B cores/chip, 2 threads/core

1.2 chi
32 KE€+32 EE I on chip per core
256 KB 1+D) on chip per core

(& don merd pagy

Imiedl C++ and Fortran Profesxcional Compdler for
m’ﬁhﬂrﬁ;ﬂ%m”l'] 11.1.064

s |_cproc_p 11.1.064,
Ib_hqrnd'_p_l.l.lm

H]mlwel 3 (multi-user)

Standard Perfommance Evaliestion Corporation
Lnfn@q:ec g

1
Harwrw spec.ong/ —
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SPEC_ CFP2006 Result

Dell, Inc.
Dell PowerEdge R810

SPECfp_rate2006 = Not Run
SPECfp_rate_base2006 = 275

CPUZM06 Heense: 3154
Test sponsor: Dedl, Imc.

Test date: Mar-2010
Hardware Avaidlability: Mar-2010

Tested by: Principled Tachnologies, Inc. Software Availshility: Fab-2010
Hardware (Continued) Software (Continued)
L3 Cache: 24 MB I+D on chip per chip Base Pointers: B4-bit
Other Cache: Nane Peak Pointers:  32/64-bit
Mamory: 128 GB (32 x 4 CE DDR3-8500) (ither Software: Binutils 2.18.50.0.7 20080502
Disk Subsysiem: 146 GB SAS, 15000RPM
Other Harchware: None
Results Table
Base Feak
Eenchmark | Copies |Seconds| Batio |Seoonds| Rafin |Seronds| Batio | Copies |Seronds| Rafio |Seconds| Ratio [Seconds| Hatis
I — 3f 1emr|  zsE| Lo 2 17 255
[T T — I
433 emulc sl mis|  ozes|  amel  zesl 116 2l
FETJ— 33l os0| o3| oss) |  ssel 3l
435 gromars 3l r7e|  zas|  gmel s  7vs)  ms
836 cactimADM sl 1z mu|  pmel  md ame s
1437 Besslnei sl ase| am| arse) | usel  amf
FrT— sl oo zme| ser|  zma| 9|
447 el sl 725 ses| 7mis|  sof 73
[ —— sl 131z zos| amia)  zeal i3] ool
853, pvray sl am| ol oz el 4z am
454 calculic 3l 721 3es| 7z s 7a[ s
458, CemsFDTD 3 23 asa] 2| 1 22z s
1465 tanta 3  pma)  3ss|  mes|  3sy  mm|  asg
4 70.Ihm 3 maz| | 3l | sng
481 ek sl usd  am| uesl s nm]  oms
P — sl oz zss| oz P

Resulis appear in the order 1n which they were run. Bold underlined text indicates a median measurement.

Submit Notes

The config file option "submit’ was used.
numactl was uesed to bind copies to the cores

Base Compiler Invocation

C benchmarks:
icc -m&d
C++ benchmarks:
icpc  -med
Cantinued on next page
Standard Performance Evalistion Corporation
Info @ spec.org Page 2
heip:arwe spec.ong’
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SPEC_ CFP2006 Result

Dell, Inc. SPECfp_rate2006 = Not Run
Dell PowerEdge R810 SPECfp_rate_base2006 = 275
CPUZM06 Heense: 3154 Test date: Mar-2010
Test sponsor: Dedl, Inc. Hardware Avadlability: Mar-2010
Tested by: Principled Tachnologies, Inc. Software Availability: Fab-2010
Base Compiler Invocation (Continued)

Fmal;fnrt :nkﬁj;.

Benchmarks using both Foriran and C:
icc -m&4 ifort -méd

Base Portability Flags

410 bwaves: -DSPEC_CFU_LP&4

416.gamess: -DSPEC_CPI_LP&4

433.milc: -DSPEC_CPU_LP64

434 zeusmp: -DSPEC_CPU_LP&4
435 gromacs: -DSPEC_CPU LP&4 -nofor main
436 cactusADM: -DspEC_CPFUT LPé4 -nofor_main

437 lesliedd: -DSPEC CPU LP64

444 namd: -DSPFEC CPU LP&4

447 dealll: -DSPEC CPU” LP&4

450 soplex: -DSPEC CPU LP64

453 povray: -DSPEC_CPU LPE4

454 ralculbe: -DSPEC_CPU_LP64 -nofor_main

459 CemsFDTD: -DSPEC CPU” LP&4

465 tonto: -DSPEC_CPU LP&4

470Ibm: -DSPEC CPU LP&4

481.wrf: -DSPEC_CPULP64 -DSPEC_CPU CASE FLAG -DSPEC_CPU_LINUX

482 sphinxed: -DSPEC_CPU_LP&4

Base Optimization Flags
C benchmarks:

-XEEE4.2 -1po -03 -no-prec-div -static

C++ benchmarks:
-XEEE4.2 -1po -03 -no-prec-div -static

Fortran benchmariks:
-XBEE4.2 -1ipo -03 -no-prec-div -static

Benchmarks using both Fortran and C:
-XEEE4.2 -1po -03 -no-prec-div -static

IinfoiE:
o Page3
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SPEC_ CFP2006 Result

Dell, Inc. SPECfp_rate2006 = Not Run
Dell PowerEdge R810 SPECfp_rate_base2006 = 275
CPUZD06 Hrense: 3184 Test date: Mar-2010
Test spansor: Dedl, Inc. Hardware Avaidlability: Mar-2010
Tested by: Principled Techaologies, Inc. Software Availability: Fab-2010

SPEC and SPECSp are registered trademarks of the Standard Performance
Evahmtion Corporation. All other brand and product names appearing in
this result are trademarks or registered trademarks of thelr respective
holders.

For quastions about this result, please contact the tester,
For other inquiries, please contact webmaster@ spec.org.

Testad with SPEC CPUZ006 v1.1.
Report generated on Sun Mar 28 19:55:58 2010 by SPEC CPU2006 PS/PDF formatter v6128.

IinfoiE: 1
g o spec trg Page 4
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SPEC CFP2006 Result
‘Cofyrigh 2005 200 Standand Frrfomance Evaliation Corporasion
Dell, Inc. SPECfp_rate2006 = Not Run
Dell PowerEdge R810 SPECfp_rate_base2006 = 225
CPUZMNEG Heense: 3184 Test date: Mar-2010
Test sponsor: Dedl, Inc. Hardware Avadlability: Mar-2010
Tested by: Principled Technologies, Inc. Software Availshility: Feb-2010
SPEC and SPECHp are trademarks of the Standard Performance
Evaluation Corporation. All other brand and product names appearing In
this result are trademarks or registered trademarks of thelr respective
holders.
For questions about this result, please contact the tester.
For other Inquiries, please contact webmaster@spac.org.
Tested with SPFEC CPUZ2006 v1.1.
Report generated on Thu Mar 11 20:04:22 2010 by SPEC CPU2006 PSPDF formatter w6128,
Standard Munu?lgmulm Corporation
bt s org/ —
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Solaris 10 10/08 server: Sun SPARC Enterprise T5240

http://www.spec.org/cpu2006/results/res2009q3/cpu2006-20090717-08198.html

~ ® CFP R
SPEC 2006 Result
spec Copyrighl 20052005 Stantant Ferfomance Evalmtion Corporasion
Sun Microsystems SPECfp®_rate2006 = 133
Sun SPARC Enterprise T5240 | SPECfp_rate_base2006 = 124
CPUZM06 Heense: 6 Test date: Feb-2009
Test sponsor: Sun Microsystems Hardware Avadlability: Jul-2009
Tested by: Sun Microsystams Software Availability: Dec-2008
0 X0 300 400 ) ) Fif i B o0 AN 0 220 X5l
C'FFI [ R | 1 1 1 1 1 1 1 1 1 1 1 1 1 | NI B | 1 1 1 1 1
s10bwaves 121 I L
416.gamess 1'_1:; i I'l;;g
433milc 127 I l;E'r
138
43 zeusmp 1'_1:; i ]in
17
435.gromacs 1'_1:; i l]!=
436.cactusADM. 17 | 113
| 1155
4370eslie3d % | Y
| il
H4namd 77 | o
T | Tho
Hdealll 7 i N =3
450s0plex 127 I L
453.povray 1'_1:; i i 3?‘%
454.calculix 127 I 4
459.GemsFOTD 127 I %2
uz | 11
| o213 L
otm | - i
17 | = 144
481.wrf . a
o i 164
482 sphimd 7 i u’m=
SPECTp_rate_base2D06 = 124
SPECIp_rate2D06 = 133
Hardware Software
CPU Name: UliraSPARC T2 Plus Operating System:  Solarts 10 1008
CPU Characteristics: Compllar: Sun Siudio 12 and geefss V4.2.1
CPU MHz: 1582 hs;e additional detall balow)
FPL: Integrated Auto Parallel:
CPU{s) enablad: 16 cores, 2 chips, B cores/chip, B threads/core File System: ufs
CPU{s) orderable: 2 chy System State: Defanlt
Primary Cache: 16 KB 1+ 8 KB D) on chip per core Proanters: 32-bit
Secondary Cache: 4 ME 1+D) on chip per chip Peak Polnters: 32-bat
Comptiomrel o s page Comiimsre on nex pagy
Standard Performance Evalistion Corporation
Info @ spec.org Page 1
heip:arwe spec.ong’
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— SPEC_CFP2006 Result

spec
Sun Microsystems SPECfp_rate2006 = 133
Sun SPARC Enterprise T5240 | SPECfp_rate_base2006 = 124
CPUZD0E Hrense: 6 Test date: Fah-2009
Test sponsor: Sun Microsystems Hardware Avadlability: Jul-2009
Tested by: Sun Microsystems Software Availlability: Dec-2008
Hardware (Continued) Software (Continued)
L3 Cache: Mone Oither Software: Mone

Other Cache: None
: 1228 GE (32 x 4 GE)

Mamory:

Disk Subsysiem: 748 GB RAID O Solark Voleme Manzgar
on Bx 10K RPM SUN14EG SAS
Blacksize

I8 KB
Other Hardware: None

Results Table
Base Feak

Eenchmark | Copies |Seconds| Batio |Seoonds| Rafin |Seronds| Batio | Copies |Seronds| Rafio |Seconds| Ratio [Seconds| Hatis
I — 127] ws41| 164 | mosoa| 1ea | 1oame 165 1z7| 10541] 164 | aesor] 164 | 1dmz  16s
416, gamess 127 ze2ol ms | zess] 1s | 26 s 127) 20020 ww | wez] ns [ zer| 1
l433.mule 127 7asel 357 | 7ass] ast | wesm| 1se 127] 78] as7 | vesms| ast [ masi| s
FETI— 127 ga7s| 138 | same| 138 | mser| 138 1z7| =m4p8| 137 | Eam| 138 | sz 1om
435, gromars 127 7oz 14 | 7oed| 11a | 7ems] 1m 1z7| 7wes| w7 | zim| mz | tres] 1s
436, cactimATIM 127 1m34) 16 | 13eE ws | 1mm 1S 121 1zess| ug | 1zmsq) s | 1zmen| 18
1437 Besslnei 127) uerzl we | mees| 1oz | 16s0] 103 of mi7s| 10| Elaz 11 | sms| am
FrT— 127) 7eso| 128 | 7eee| 1m0 | vEm] 1m0 pzr| 7w 3z | mm| sz | rme| im
447 deamt 127 7a6e| 197 | 7ies| 1m8 | 7iee 1o 1zr| esa| ziz | esm| ms | e me
450, saplex 127 msss] 126 | s3sel 127 | s 1z 127 s3ss] 126 | mses| a7 [ s3] 1w
853, pvray 127 aoms| s | seoo| 173 | aiez 1em HEEEEEEEEEEE
454 calculic 127 12015 g7z mses| sra mese| szal  1zs[ eos|  mrg viess] e mses] gyl
458, CemsFDTD 127 1070] 9s8| posel s 1assr|  smel  nzg| wovo|  esE jmsol  psEl 1a3s7) s
1465 tanta 127 1mm4| 123 | meen| 123 | 1oem| 122 nzl 7es 1o | 7ewl o | ez 14
4 70.Ihm 127] 3mi4|  szs| sesszl  san| g szd T EE
481 ek 127 pees] w3 | msm| M3 | saar| 143 127 sez1| 14e | omns] 14 | smes|
[ — 127 1sees| 160 | 15453 10 | 1seme) 1m0 1z7| 1s048] 164 | 1soar] 164 | 150m6)  16s

Resulis appear in the order 1n which they were run. Bold underlined text indicates a median measurement.

Compiler Invocation Notes

Sun Studio compiler patches are available at
http://developers.sun.com/sunstudio/downloads /patches/esl2 patches.jep
The tested configuration included patch 124867-09, 124861-10,
124863-09, 127000-07

Peak aleo uses "GCC for SPARC Systems 4.2.1", which
combines goc with the Sun Code Generator for SPARC
systems. It is inwoked as *"goc®, and accepks source
ocode compatible with GOC 4.2.

For more information, including support, Bee

Cantinued on next page
SHMMTMWMM
hIprq:ggmgf Page 2
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— SPEC_CFP2006 Result

SpEC

Sun Microsystems SPECfp_rate2006 =

133

Sun SPARC Enterprise T5240 | SPECfp_rate_base2006 = 124

CPUZM06 Heense: 6 Test date:

Tested by: Sun Microsystams Software Availability:

Fah-2009

Test sponsor: Sun Microsystems Hardware Avadlability: Jul-2009

Diec-2008

Compiler Invocation Notes (Continued)

htkp: //cooltoole. sunecurce. net fgoc/

Submit Notes

A proceseor Bet wase created ueing
pareet -c 1-127
and the runspec process was placed into the set uesing
pereet -e 1
The config file option fsubmit’ was used to select specific
processore within the set, along with the pbind command.

Operating System Notes

ulimit -8 131072 was used to allow the stack to grow

up to 131072 KB (aka 128 MB}. HNote that saying "131072"
ie preferable to "unlimited™, because there is a tradeoff
between space for the stack ve. space for the heap.

Jjetc/eystem parameters

antoup=-6i10
Causes pages older than the listed number of seconds to
be written by feflush.

bufhwm=3000
Memory byte limit for caching I1/0 buffers

gegmap percent-1
Set maximm percent memory for file system cache

tune £t faflushr-10
Controle how many seconds elapse between rune of the
page flush daemon, feflush.

teb res factor-128
Suggeste that the the size of the TSE (Tranelation Storage Buffer)
may be increased if it is more than 25% (1284512} full. Doing so
may reduce TSB trape, at the cost of additional kernel memory.

The "webconsole™ service was turned off using
gvcadm disable webconeole

The system had 206 GB of ewap space.
The ufs fragment size was set to B192

Platform Notes

Thie result was measured on a Sun SPARC Enterprise T5240.
The Sun SPARC Enterprise T5240 and the Fujikteu SPARC
Enterprise T5240 are electrically equiwvalent.

Page 3
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— SPEC_CFP2006 Result

spec
Sun Microsystems SPECfp_rate2006 = 133
Sun SPARC Enterprise T5240 | SPECfp_rate_base2006 = 124
CPUZD0E Hrense: 6 Test date: Fah-2009
Test sponsor: Sun Microsystems Hardware Avadlability: Jul-2009
Tested by: Sun Microsystams Software Availability: Dec-2008
Base Compiler Invocation

C benchmarks:

C++ benchmarks:

Foriran benchmarks:

fao

Benchmarks using both Fortran and C:
oo f90

Base Optimization Flags

C benchmarks:
-g -fast -xipo=2 -xpageslze-4M -xprefetch level-2 -xalias level-std
-xprefetch level-3 -xprefetch auto type-indirect array accees
-M jusr/1iE/1d/map.besalign

C++ benchmarks:
-g0 -library-stlportd -fast -xipo-2 -xpagesize-dM -xprefetch lewel-2
-xdepend -xaliae lewvel-compatible -M fusr/lib/ld/map.besalign

Fortran benchmarks:
-g -fast -xi1po-2 -xpagesize-dM -xprefetch level-2
-M fusrf/lib/ld/map.besalign

Benchmarks using both Fortran and C:
-g -fastfec) -fast(B0) -xipo-2 -xpagesize-dM -xprefetch lewvel-2
-xalias lewel-std -xprefetch lewel-3
-xprefefch_auto type-indirect_array access -M Jfusr/lib/ld/map.besalign

Base Other Flags

C benchmarks:
-xjobe-32 -V -§

C++ benchmarks:
-xjobe=32 -werbose-diage,version

Foriran benchmarks:
-xjobB=32 -V -¥

Benchmarks using both Fortran and C:
-xjobE=32 -V -# -w

IinfoiE: 1
. Puged
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i SPEC CFP2006 Result
Sun Microsystems SPECfp_rate2006 = 133
Sun SPARC Enterprise T5240 | SPECfp_rate_base2006 = 124
CPU2006 Hrense: 6 Test date: Fah-2009
Test sponsor: Sun Microsystems Hardware Avadlability: Jul-2009
Tested by: Sun Microsystams Software Availability: Dec-2008
Peak Compiler Invocation
C benchmarks:
cc
C++ benchmarks {except as noted below):
oC
447 dealll: g++
Fortran benchmariks:
Ean
Benchmarks using both Foriran and C:
co f9o
Peak Optimization Flags
C benchmarks:
433 milc: basepeak - yes
470.1bm: -g -xprofile-collect:. ffeedback|pass 1)
-xprofile-use: . /feedback(pass Z) -fast -xpagesize-4M
-M fuer/lib/ld/map.beealign -xprefetch lewvel-=3 -xipo=2
-xrestrict -
482 sphinxd: -g -xprofile-collect:. /feedback(pass 1)
-xprofile-use: . /feedback(pass ) -fast -xpagesize-4M
-M jusr/lib/ld/map.besalign -xinline- -xprefetch level-2
-¥Wc, -Qlp-ol-1 -xrestrict -xalias level-strong -faimple-1
-xlinkopt-2 -1lfast
C++ benchmarks:
444 namd: -g0 -library-stlportd -xprofile-collect:./feedback(pass 1)
-xprofile-use: . /feedback(pass ) -fast -xpagesize-4M
-xdepend -xaliae level-compatible
-M jusr/lib/ld/map.besalign -xprefetch lewvel-1 -xlinkopt-2
447 dealll: -xprofile-collect: . ffeedbackipass 1)
-xprofile-use: . /feedback(pass ) -fast -xpagesize-4M
-xdepend -Wl,-M, fusr/lib/ld/map.besalign -xipo-2 -xrestrict
-xalias level-std
450 soplex: basepeak = yes
453 povray: -g0 -library-stlportd -xprofile-collect:.ffeedback(pass 1)
-xprofile-use: . /feedbackipass ) -fast -xpagesize-64K
-xdepend -xaliae level-compatible -xipo=2 -xrestrict
-xlinkopt-2
Cantinued on next page
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0 spec.ong 5
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— SPEC_CFP2006 Result

spec
Sun Microsystems SPECfp_rate2006 = 133
Sun SPARC Enterprise T5240 | SPECfp_rate_base2006 = 124
CPUZD0E Hrense: 6 Test date: Fah-2009
Test sponsor: Sun Microsystems Hardware Avadlability: Jul-2009
Tested by: Sun Microsystams Software Availability: Dec-2008

Peak Optimization Flags (Continued)

Foriran benchmarks:
410 bwaves: basepeak - yes

416.gamess: -g -xprofile-collect:. /feedbackipass 1)
-xprofile-use: . /feedback(pass Z) -fast -xpagesize-4M
-M fuer/lib/ld/map.beealign -xlinkopt-2

4 zousmp: -g -fast -xpagesize-4M -M fusr/lib/ld/map.bssalign -xipo=1
-goption og -Qepe:enabled-1 -goption og -Qepe:we-B -lmopkt

437 lesliedd: -g -fast -xpagesize heap=-4M -xpagesize stack-64K
-M fuer/1ib/ld/map.bBesalign -xprefetch level-3
-xprefetch-latx:1.6 -goption og -Qlp=-1 -goption cg -Qlp-fa-0
-goption og -Qlp-fl-1 -goption cg -Qlp-av-448
-goption og -Qlp-t=4

459 CemsFITL: basepeak - yes

465.tonto; -g -fast -xpagesize=4M -M Jusr/lib/ld/map.bssalign -xipo=2
-1fast

Benchmarks using bath Fortran and C:

435 gromacs: -g -xprofile-collect:. /feedbackipass 1)
-xprofile-use: . /feedback(pass #) -fastice) -fast(fO0)
-xpagesize-4dM -M jusr/lib/ld/map.besalign -xipo=1 -xinline-
-xarch=generic -xchip=-generic -faimple=0

436 caclusADM: -g -xprofile-collect: . /feedback{pass 1)
-xprofile-use: . /feedback(pass ) -fasticc) -fast(fOO)
-xpagesize-4dM -M jusr/lib/ld/map.besalign -xipo=2
-feimple-1 -xlinkopkt-2

4534 calculbc: basepeak - yes
481wrf: -g -xprofile-collect:. /feedback|pass 1)

-xprofile-use: . /feedback(pass #) -fastice) -fast(fO0)
-xpagesize-4dM -M jusr/lib/ld/map.besalign -xlinkopt-2

Peak Other Flags

C benchmarks:
-xjobe-32 -V -§

IinfoiE: 1
g o spec trg Poep &
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: SPEC CFP2006 Result
spect Copyrighl 2005-2005 Standam) Perfomance: Evahation Corporstion
Sun Microsystems SPECfp_rate2006 = 133
Sun SPARC Enterprise T5240 | SPECfp_rate_base2006 = 124
CPUZM06 Heense: 6 Test date: Feb-2009
Test sponsor: Sun Microsystems Hardware Avadlability: Jul-2009
Tested by: Sun Microsystams Software Availability: Dec-2008
Peak Other Flags (Continued)
C++ benchmarks {mocept as noted below):
-xjobe=32 -verboee-diage,version
447 dealll: -+
Fortran benchmarks:
-xjobB=32 -V -¥
Benchmarks using bath Fortran and C:
-xjobe=32 -V -§ -v
The fAags fle that was used to format this result can be browsed at
http: / /www.Bspec.org/cpu2006/flage/Sun-Solarie-Studiol2-12ul-and-gocfesd . 2. r3 _himl
You cam abso downlnad the XML flags scwrce by sving the following link:
http: fwwe. spes .ongfopuF00E/flags /Sum-Solaris-Studioll-17ul-and-goofesd .2 r3. ml
SPEC and SPECHp are trademarks of the Standard Performance
Evaluation Corporathon. other brand and product names appearing bn
this result are trademarks or reglstered trademarks of thelr respective
halders.
For questions about this result, pleass contact the tester.
For other inguiries, please contact webmaster&sper org.
Tasted with SPEC CPU2006 v1_1.
Report gensrated on Wed Awg 5 18:23:46 2009 by SPFEC CPU2006 PS/PDF formatter v6323.
Standard Munu?lgmulm Corporation
0@ spac org T
b spec org e
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Solaris 10 10/09 server: Sun SPARC Enterprise M4000
http://www.spec.org/cpu2006/results/res200994/cpu2006-20091012-08878.html

®
i SPEC® CFP2006 Result
SpaCt Copyrighi 2005205 Standa Py Ex Corp
Sun Microsystems SPEC(p®_rate2006 = 116
Sun SPARC Enterprise M4000 | SPECfp_rate_base2006 = 111
CPUZM06 Heemse: Test date: Sap-2008
Test sponsor: Sun Microsystems Hardware Availability: Nov-2008
Tested hy: Sun Microsystems Software Availability: Oct-2009
':IIFFl L I ' I I " | I. . ! I .I II .I .ll II .-I .I ‘-.I 1 “I II .I I‘..I II ‘::I -I ; 1
| far
10, . {
o 38 a
416 = I :Th]
[
e | m—
= 2| o
= i
135.gromacs = | o
| H,
436 cactusADM. 6 | e
= | - h
437 leslie3d ':tim
= Bls
#4namd ¥ | W
2 | .
MTdeall ¥ | i
= | - aid
B ee—
453, z | : vl
poveay o | )
454.caleutis 3 | 1:;2
I
ATE
459.GemsFDTD 6 ':"
= T i
465.onte i [.iEI’SI
4T0lbm = }—5](5
WL I.D‘I
8L wrf = I — 91_2
482 sphinx3 g"
SPECHp_rate_base2006 = 111
SPECTp_rate2DD6 = 116
Hardware Software
CPU Name: SPARCE4 VI Operating System:  Solaris 10 10/09 (s10s_uSwos_0§)
CPU Characteristics: Compillar: Sun Sturdio 12 Update | ples patches {see notes)
CPU MHz- 2530 Auto Parallal: Mo
FPU: Iniegraied File System: s
CPUs) enabled: 16 cores, 4 chips, 4 cores/chap, 2 threadsioore | System State: Default
CPUs) orderable: 140 2 CPLIMs; sach CPUM corains 2 CPU chips Poanters: 32-bit
Primary Cache: 64 KB | + 64 KB D on chip per core Peak Pointers: 32-bit
Secondary Cache: 5632 KB 1+I) on chip per chip Other Software: Mone
[ i o aer pasy
Stanidand Mﬁmm&mﬂm
0 spec.org 1
hetp: Taww spec.ong’ Fage
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http://www.spec.org/cpu2006/results/res2009q4/cpu2006-20091012-08878.html

— SPEC_CFP2006 Result

pec

Sun Microsystems SPECfp_rate2006 = 116
Sun SPARC Enterprise M4000 | SPECfp_rate_base2006 = 111

CPUZME Hrense: & Test date: Sap-2009

Test sponsor: Sun Microsystems Hardware Avadlability: Nov-2009

Tested by: Sun Microsystams Software Availshility: Cct-2009
L3 Cache: None

Other Cache: None

Dk eoboytem: 2 146 SAS 10K REM

Other Harchware: None

Results Table
Tase Feak

Benchmark | Copées |Seconds| Rafio |Seconds| Rafie |Seconds] Rafio | Copies |Scronds| Ratie |Seconds| Rafio |Seconds| Rafie
PR — 3] ses2) 7126 seeq) veel seme g2e] 16 2| 72 zewm|  vei] el  md]
1416 gramess 3 mz1| 20 | 3umel 20 | merl 1ee | m sosi| 05 | soa| a6 | oas) 206
l433.milc 32 ssmz| aas| 6so3) aef eser| aus]  32[ esmel wes]  esmr|  aed| eses]  ws
FET— 37 zasa| 124 | zms[ 1z | ozl 1z s2|  zema| azm | zema| 1z | 2aed[ 1m
1435 gromacs 3wz z3| wes| 23| ww| e sz]  wa| za as0| 240 sl zu
436, cactmADIM 3 zs1 160 | zame e1 | 23 1m 16 1152 166 | 1154 16k | 1156 165
1437 Jeslieil 2] 4ses| 615 4msz] 61 amed  gLs 16 zios| 653 zaoe|  Bad|  Za0s|  Bag
T y— 3 12260 28 | 1220) 209 [ 1zes| 20e se| iomz zss | toma| =a | umes| za
447 dieall 32l 1507 243 | 14sa) 246 | 1so08] 243 sz| 1sos| zas | 1see| zsa | 14ma[  zas
FE—— 3 sear| s1a| s2a1| so sesel  sesl  ue[ ees] s zew]  su| e[ s
FEEp— 37 o1 2 T4 238 661 248 s2|  ses| am st 285 575 28
1454 calculix I E R s2|  pime] zse | ims[ = | 1mmd] em
458, CemmF DT 32 7ems| as3| gsen| aes  vs|  aam]  ue[ ses)  amsl  msed]  wre[ sl w
|465.taanta 3 z7al 1es | 2 wer | sl ue szl eoss| 1ss | 1mma| 158 | zess] ass
470 1bm 3] eses| 51| ssas|  sis|  mses]  sis sz| @&s4s| 518 Bsas| sLs|  Bs4E|  s1s
o 2l oe38 osezl 36es|  sen{ 3su|  smg 6 1mel we | a7 e | 1mmr| m
P — sl msol g7s| sm1| erg mivel  emo| s mser|  ves mewl  ges| med] 7es

Resulis appear in the order 1n which they were run. Bold underlined text indicates a median measurement.

Compiler Invocation Notes
Bun Studioc 12 Update 1 was used, plus patch 119363-17

Sun Studio compiler patches are available at
http://developers. sun. com/sunatudio/downloade /patches/esl2ul patches.jep

Submit Notes

Processes were assigned to specific processocre using "pbind”
commands. The config file option *submit’ was used, along
with a liet of processore in the '"BIND® wariable, to generakte
the pbind commande. (For details, please see the config file.}

Standard Mmﬁuhﬂmmﬂmwmm

.org, 2
bt wvr spe e —
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— SPEC_CFP2006 Result

ulimit -8 131072 was used to allow the stack to grow

up to 131072 KB (aka 128 MB}. HNote that saying "131072"
ie preferable to "unlimited™, because there is a tradeoff
between space for the stack ve. space for the heap.

System Tunables (/etc/system parameters):

tune t feflushr-10o
Controls how many seconds elapee between runs of the
page flush daemon, feflush.

auktoup=-600
Causes pages older than the listed number of seconds to
be written by feflush.

zfe:zfe_arc max - 0Ox10000000
Control the amount of memory used by ZFS for caching

other Syetem Settingse:

The webrconscle service was turned off using
gvcadm disable webconeole

The system had 32 GB of swap space

EPEC CPU2006 used 1 disk, with zfs gzip compressicon.

SpEC
Sun Microsystems SPECfp_rate2006 = 116
Sun SPARC Enterprise M4000 | SPECfp_rate_base2006 = 111
CPUZD0E Hrense: 6 Test date: Sap-2009
Test sponsor: Sun Microsystems Hardware Avadlability: Nov-2009
Tested by: Sun Microsystams Software Availability: Oci-200%
Operating System Notes

Platform Notes

Memory is B-way interleaved by filling all slots with
the same capacity DIMMB.

This result is measured on a Sun SPARC Enterprise 4000
Server. The Sun SPARC Enterprise M4000 and the Fujitsu
SPARC Enterprise M4000 are electrically egquivalent.

General Notes

OMP_NUM THREADS = "327

SUNW_MP_ FROCBIND - "Crue®

EUNW MP THR IDLE - "SPIN™
(although these wariables were set priocr to the run
they did not affect performance, since the benchmarkse
were complled in serial mode.)

447.dealll (peak}: *apache sbtdcxx 4 2 1™ src.alt was used.

Cantinued on next page

Environment wvariables set by runespec before the start of the run:

Page 3
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— SPEC_CFP2006 Result

spec
Sun Microsystems SPECfp_rate2006 = 116
Sun SPARC Enterprise M4000 | SPECfp_rate_base2006 = 111
CPUZD0E Hrense: 6 Test date: Sap-2009
Test sponsor: Sun Microsystems Hardware Avadlability: Nov-2009
Tested by: Sun Microsystems Software Availlability:  Oct-2000

General Notes (Continued)

447.deallIl (base}: "™apache stdcax 4 2 1" src.alt was used.

Compiler Invocation

C benchmarks:
cc

C++ benchmarks
[

Fortran benchmarks:
fao

Benchmarks using both Fortran and C:
oo f90

Base Optimization Flags
C benchmarks:

-fast -fma-fused -xipo-2 -xpageslze-dM -xaliae level-std
-xprefetch auto type-indirect array access -xprefetch lewvel-3

C++ benchmarks:
-xdepend -fast -fma=fused -xipo=2 -xpageslze-4M
-xaliae level-compatible -xprefetch-latx:0.5 -library-noiCetd
-I/export/home/apache/stdoox-4.2.1/include
-I/export/home/apache/stdoox-4.2.1/build/include
-Lfexport /home/apache/stdeax-4.2.1/build/11ib
-R/export /home/apache/stdeox-4.2.1/buildf1ib -1lsetded

Foriran benchmarks:
-fast -fma-fused -xipo-2 -xpagesize-dM -xprefetch level-z

Benchmarks using both Fortran and C:
-faeticc) -fast(fB0) -fma-fused -xipo=2 -xpagesize-4M
-xaliae level-std -xprefetch auto type-indirect array access
-xprefefch_level-3 -xprefetch level-z

Peak Optimization Flags

C benchmarks:

433.milc: -fast -xpagesize-4M -fma-fused -xipo=2 -xprefetch level-2
-feimple-l -xprefetch auto type-indirect array access
-W2, -Ainline:re-400 -xaliae level-std

Cantinued on next page

IinfoiE: 1
. Puged
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Spect Copyrighl 2006-21005 Sandam Porinmance Evalmtion Corporsion
Sun Microsystems SPECfp_rate2006 = 116
Sun SPARC Enterprise M4000 | SPECfp_rate_base2006 = 111
CPUZM06 Heense: 6 Test date: Sap-2009
Test sponsor: Sun Microsystems Hardware Avadlability: Nov-2009
Tested by: Sun Microsystams Software Availability: Oci-200%
Peak Optimization Flags (Continued)
4T0.Ibm: basepeak - yes
482 sphinx}: -xprofile-collect: . /feedback|pass 1)
-xprofile-use: . /feedback(pass ) -fast -xpagesize-4M
-fma=-fused -xipo=2 -xinline- -xprefetch-notaunto
-xaliae level-strong -lfast -112amm
C++ benchmarks:
444 namd: -xdepend -xprofile-collect:. ffeedbackipass 1)
-xprofile-use: . ffeedback(pass ) -fast -xpagesize-4M
-xalias level-compatible -library-stlportd -fma-fused
-xipo=2 -xprefetch-notauto -xlinkopkt-2
447 dealll: -xdepend -fast -xpagesize-4M -xalias level-compatible
-library-no¥Cetd -I/export/home/apache/stdoxx-4.2.1/include
-I/export/home/apache/stdoo-4.2.1/build/include - fma-fused
-xipo=2 -xprefetch-latx:0.5
-Lfexport /homefapache/stdeox-4.2.1/build/11b
-R/export /home/apache/stdoox-4.2.1/build/11ib -1lstdad
450 soplex: -xdepend -xprofile-collect:. ffeedbackipass 1)
-xprofile-use: . ffeedback(pass ) -fast -xpagesize-4M
-xaliae level-compatible -library-stlportd -xipo-l
-xprefetch-no -feimple-0 -xrestrict
453 povray: -xdepend -xprofile-collect:. ffeedbackipass 1)
-xprofile-use: . /feedback(pass ¥) -fast -xpagesize-4M
-xaliaeg level-compatible -library-stlportd -xipo-2
-xlinkopt=2
Fortran benchmariks:
410 bwaves: -fast -xpagesize-4M -fma-fused -xipo=-2 -xprefetch level-2
416.gamess: -xprofile-collect: . ffeedback(pass 1)
-xprofile-use: . /feedback(pass ) -fast -xpagesize-4M
-fma=fused -xipo=2 -xprefetch-noauto
4M zeusmp: -fast -xpagesize-4M -fma-fused -xipo-2 -xprefetch lewel-l
-11Z2amm
437 leslleddd: -fast -xpagesize-4M -xprefetch-no
450.CemsFOTD: -fast -xpagesize-4M -fma-fused -fsimple-1 -xprefetch-no
465 tonto: -xprofile=collect: . ffeedback(pass 1)
-xprofile-use: . /feedback(pass ) -fast -xpagesize-4M
-xipo=2 -xprefetch-no -1fast -112amm
Cantinued on next page
Standard Performance Evalistion Corporation
Info @ spec.org Page &
heip:arwe spec.ong’
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— SPEC_CFP2006 Result

spec
Sun Microsystems SPECfp_rate2006 = 116
Sun SPARC Enterprise M4000 | SPECfp_rate_base2006 = 111
CPUZD0E Hrense: 6 Test date: Sap-2009
Test sponsor: Sun Microsystems Hardware Avadlability: Nov-2009
Tested by: Sun Microsystems Software Availlability:  Oct-2000

Peak Optimization Flags (Continued)

Benchmarks using bath Fortran and C:

435 gromacs: -xprofile-collect: . ffeedbackipass 1)
-xprofile-use: . /feedback(pass ) -fastioc) -fast(f0)
-xpagesize-4dM -fma-fused -xipo-2 -xmchip-generic -xinline=-
-feimple=0

436 cactusADM: -fastioc) -fast(M0) -xpagesize-4dM -fma-fused -xipo=2
-xprefetch-latx:0.7 -feimple-1

458 calcule: -fastioc) -fast(Bl) -xpageslize-4dM -fma-fused -xipo-2
-xprefetch level-l -xalias level-std
-xprefetch auto type-indirect array access

481 wrf: -xprofile-collect: . /feedback(pass 1)
-xprofile-use: . /feedback(pass ) -fastioc) -fast(f0)
-xpageslze-4dM -xipo-2 -xprefetch lewvel-2

Other Flags

C benchmarks:
-xjobe-32 -V -§

C++ benchmarks:
-xjobe=32 -werbose-diage,version

Foriran benchmarks:
-xjobB=32 -V -¥

Benchmarks using both Foriran and C:
-xjobe=32 -V -§ -v

The fags file that was used to format this result can be browsed at
http: / /fwww.Bpec.org/cpu2006/flage/sun-Solarie-Studiol2-12ul-and-gocfesd . 2. rd _himl

Yo cam abso dorwnilnad ithe XML Flags scerce by sving the following link:
nttp: //www. spec .org/Cpuz006/flags/5um-Solaris-5tudiolz - 17ul -and-gootasd . 2 .04 . aml

IinfoiE: 1
g o spec trg Poep &
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— SPEC_CFP2006 Result

SpEC

Sun Microsystems SPECfp_rate2006 = 116
Sun SPARC Enterprise M4000 | SPECfp_rate_base2006 = 111
CPUZD0E Hrense: 6 Test date: Sap-2009
Test sponsor: Sun Microsystems Hardware Avadlability: Nov-2009
Tested by: Sun Microsystams Software Availability: Oci-200%

SPEC and SPECHp are registered trademarks of the Samtard Performance
Evaluation Corporation. other brand and product names appsaring bn

this result are trademarks or reglstered trademarks of thelr respective
halders.

For questions about this result, please contact the tester.
For other Inguiries, please contact webmaster&spec org.

Tested with SPEC CPUZ006 v1.1.
Report generated on Wad Oct 28 11:52:57 2009 by SPEC CPU2006 PS/PDF formatter vB323.

Standard Performance Evalistion Corporation

IinfoiE: 1
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ABOUT PRINCIPLED TECHNOLOGIES

o We provide industry-leading technology assessment and fact-based marketing
Principled services. We bring to every assignment extensive experience with and expertise
Technologies® in all aspects of technology testing and analysis, from researching new

g technologies, to developing new methodologies, to testing with existing and new
tools.

Principled Technologies, Inc.
1007 Slater Road, Suite 250
Durham, NC, 27703
www.principledtechnologies.com

When the assessment is complete, we know how to present the results to a
broad range of target audiences. We provide our clients with the materials they
need, from market-focused data to use in their own collateral to custom sales
aids, such as test reports, performance assessments, and white papers. Every
document reflects the results of our trusted independent analysis.

We provide customized services that focus on our clients’ individual
requirements. Whether the technology involves hardware, software, Web sites,
or services, we offer the experience, expertise, and tools to help our clients
assess how it will fare against its competition, its performance, its market
readiness, and its quality and reliability.

Our founders, Mark L. Van Name and Bill Catchings, have worked together in
technology assessment for over 20 years. As journalists, they published over a
thousand articles on a wide array of technology subjects. They created and led
the Ziff-Davis Benchmark Operation, which developed such industry-standard
benchmarks as Ziff Davis Media’s Winstone and WebBench. They founded and
led eTesting Labs, and after the acquisition of that company by Lionbridge
Technologies were the head and CTO of VeriTest.

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 CONSEQUENTIAL DAMAGES IN
CONNECTION WITH ITS TESTING, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGES. IN NO EVENT SHALL PRINCIPLED TECHNOLOGIES,
INC.’S LIABILITY, INCLUDING FOR DIRECT DAMAGES, EXCEED THE AMOUNTS PAID IN CONNECTION WITH PRINCIPLED TECHNOLOGIES, INC.’S
TESTING. CUSTOMER’S SOLE AND EXCLUSIVE REMEDIES ARE AS SET FORTH HEREIN.
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