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Executive summary

Dell Inc. (Dell) commissioned Principled Technologies KEY FINDINGS
(PT) to measure the SPEC CPU2006 SPECfp_rate2006
performance of the following three servers: The Dell PowerEdge 2970 achieved a
SPECfp_rate2006 score of 51.6, a 21.1
e Dell PowerEdge 2970 with two Dual-Core AMD percent performance increase over the HP
Opteron 2222 SE processors ProLiant DL380 G5, which achieved a score
e HP ProLiant DL380 G5 with two Dual-Core Intel of 42.6, and a 25.2 percent performance
Xeon 5160 processors increase over the IBM System x3650, which
e |BM System x3650 with two Dual-Core Intel Xeon achieved a score of 41.2 (see Figure 1).
5160 processors

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.

Figure 1 shows the relative SPECfp_rate2006 performance of each server normalized to that of the poorest-
performing server. The Dell PowerEdge 2970 achieved a score of 51.6, a 21.1 percent performance increase over
the HP ProLiant DL380 G5, which
achieved a score of 42.6, and a

SPECfp_rate2006 results 25.2 percent performance increase
over the IBM System x3650, which
1.40 achieved a score of 41.2.
120 Workload
§ 1.00 m IBM x3650 The SPEC CPU2006 workload
S ' includes two benchmark suites:
o 080 CINT2006 and CFP2006. We ran
o @ HPDL380 G5 only the CFP2006 benchmark,
S 060 which focuses on measuring and
= @ Dell Pow erEdge comparing compute-intensive
S 40 2970 floating-point performance.
Specifically, we measured the
0.20 | SPECfp_rate2006 results for the
test servers with four users.
0.00 -

Figure 2 lists the 17 applications
System that compose the CFP2006
benchmark. SPEC wrote six of the
applications using Fortran, three

using C, four using both Fortran and
Figure 1: Normalized performance results of the test servers. Higher numbers are C, and four using C++.

better.




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

470.1BM 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 four 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.

SPECTfp_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.

Server SPECfp_rate2006 SPECfp_base_rate2006

erve results results

Dell PowerEdge 2970 51.6 48.7

HP DL380 G5 42.6 41.3

IBM x3650 41.2 39.8

Figure 3: SPECfp_rate2006 results for the three servers.
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Test methodology

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

detailed configuration information.

Server

Dell PowerEdge
2970 with two Dual-
Core AMD Opteron

HP ProLiant DL380
G5 with two Dual-
Core Intel Xeon

IBM System x3650
with two Dual-Core
Intel Xeon 5160

2222 SE processors 5160 processors processors
Processor frequency (GHz) 3.0 GHz 3.0 GHz 3.0 GHz
Front-side bus frequency (MHz) 1,000 MHz 1,333 MHz 1,333 MHz
Number of processor packages 2 2 2
Number of cores per processor > 2 5
package
Number of hardware threads per y 1 1
core
Dell CN-OFP973- HP

Motherboard 69702-74H-0091 | P3021ADMQUN203 IBM 7979ACT
Chipset Broadcom HT-2100 Intel 5000 Series Intel 5000 Series

P and HT-1000 Chipset Chipset Chipset

RAM (16 GB in each)

16 GB (8 x 2GB)
PC2-5300 DDR2

16 GB (8 x 2GB)
PC2-5300 FBDIMM

16 GB (8 x 2GB)
PC2-5300 FBDIMM

Hard drive

5 x 73GB Seagate
ST973451SS

5 x 73GB Seagate
ST973451SS

5 x 73GB Seagate
ST973451SS

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

Dell configured and provided all of the systems.

With the exception of disabling the Hardware Prefetcher and Adjacent Sector Prefetcher settings on the Intel-

based servers, we used the default BIOS settings on each server. We changed those two settings to match those

on similar systems with published SPEC CPU2006 results.

For all systems we used the default power settings, which were the following:

We began by installing a fresh copy of SUSE Linux Enterprise Server 10 SP1. We made no additional changes to

the default installation options.

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 HP ProLiant DL380 G5 and IBM System x3650
o Intel C/C++ Compiler 9.1.051 for EM64T
o Intel Fortran Compiler 9.1.051 for EM64T

e Dell PowerEdge 2970

Dell PowerEdge 2970—Demand-Based Power Management (PowerNow) disabled

Dell PowerEdge 2970 Energy Smart—Demand-Based Power Management (PowerNow) enabled
HP ProLiant DL380 G5—HP Dynamic Power Savings Mode enabled
IBM System x3650—PowerExecutive Power Capping enabled
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o PathScale 3.0 C Compiler
o PathScale 3.0 C++ Compiler
o PathScale 3.0 Fortran Compiler

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

To begin the benchmark, we performed the following steps:

Open a command prompt.

Change to the cpu2006 directory.

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

Type “ulimit -s unlimited” at the command prompt.

Enter “runspec -c <config file name> -r 4 -T all -v 10 fp” where
o <config file name> = name of the configuration file

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

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

alphabetical order.

Dell PowerEdge 2970
with two Dual-Core

HP ProLiant DL380
G5 with two Dual-

IBM System x3650
with two Dual-Core

Systems AMD Opteron 2222 | Core Intel Xeon 5160 Intel Xeon 5160
SE processors processors processors

General processor setup
Number of processor 2 2 2
packages
Number of cores per

2 2 2
processor package
Number of hardware threads 1 1 1
per core
CPU
Vendor AMD Intel Intel
Name Opteron 2222 SE Xeon 5160 Xeon 5160
Stepping F2 B2 B2
Socket type Socket F LGA771 LGA771
Core frequency (GHz) 3.0 GHz 3.0 GHz 3.0 GHz
Front-side bus frequenc 1,000 MHz

quency HyperTransport 1,333 MHz 1,333 MHz

(MHz)

technology

64 KB + 64 KB (per 32 KB + 32KB (per 32 KB + 32KB (per
L1 cache

core) core) core)
L2 cache 2x1MB 4 MB (shared) 4 MB (shared)
Platform

Vendor and model number

Dual-Core AMD
Opteron processor
model 2222 SE-based
server

Dual-Core Intel Xeon
processor model 5160-
based server

Dual-Core Intel Xeon
processor model 5160-
based server

Dell CN-OFP973- HP
Motherboard model number 69702-74H-0091 P3021ADMQUN203 IBM 7979AC1
Motherboard chipset Broadcom HT-21_OO Intc_al 5000 Series Intgl 5000 Series
and HT-1000 Chipset | Chipset Chipset
Motherboard serial number F3G57D1 013096-001 KQHRHYO
BIOS name and version Dell BIOS 1.0.0 HP BIOS P56 IBM BIOS 1.05
BIOS settings Default Default Default
Demand-Based Power HP Dynamic Power PowerExecutive
Power settings (default) Management Savings Mode enabled Power Capping
(PowerNow) disabled enabled

Memory module(s)

iRP-tRASmin)

nfineon Kingston KTH-

Vendor and model number HYS72T256220HP- 9 Kingston KTM5780/4G
33-A XW667/4G

Type PC2-5300 DDR2 PC2-5300 FBDIMM PC2-5300 FBDIMM

Speed (MHz) 667 MHz 667 MHz 667 MHz

Spegd in the system currently 333 MHz 333 MHz 333 MHz

running @ (MHz)

Timing/Latency (tCL-tRCD- 5.5.5-12 5.5.5-10 5-5-5.11
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Dell PowerEdge 2970
with two Dual-Core

HP ProLiant DL380
G5 with two Dual-

IBM System x3650
with two Dual-Core

Systems AMD Opteron 2222 | Core Intel Xeon 5160 Intel Xeon 5160
SE processors processors processors

Size 16 GB 16 GB 16 GB

Number of RAM modules 8 x 2,048 MB 8 x 2,048 MB 8 x 2,048 MB

Chip organization Double-sided Double-sided Double-sided

Hard disk

Vendor and model number Seagate ST973451SS | Seagate ST973451SS | Seagate ST973451SS

Number of disks in system 5 5 5

Size 73 GB 73 GB 73 GB

Buffer size 16 MB 16 MB 16 MB

RPM 15,000 15,000 15,000

Type SAS SAS SAS

Controller PERC 5i Smart Array P400 IBM ServeRAID 8K

Remote management

Dell Remote Access
Controller — N/A

iLO2 Standard
Management —N/A

N/A

Total number

2

2

1

Wattage of each

750

900

835

Figure 5: Detailed system configuration information for the test servers.
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Appendix B — SPECfp_rate2006 configuration files

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

AMD processor based servers

H#HHHHHHH
# AMD64 (64-bit) Linux Pathscale v3.0 config file

# for CPU2006

H#HHHHHHH A

flagsurl=http://www.spec.org/cpu2006/flags/CPU2006_ flags.20070501.xml

tune = base

ext = amd514K8

output_format = asc,html

teeout = yes

teerunout = yes

mean_anyway = yes

reportable = yes

sw_avail = Sep-2007

submit = taskset -c¢ $SPECCOPYNUM $command

sw_compiler000 = QLogic PathScale

sw_compiler00l = Compiler Suite, Release 3.0
sw_other000 = SmartHeap 8.1 32 bit Library for Linux
sw_auto_parallel = No

HH#HHHHHH
# Macro section

H#HHHHHHH A
# Modify this section to use the appropriate architecture flags.

# Leave these commented out if you are defining them from the

# runspec command.

$define gnu4 fe
# %define gnu3_fe

default=default=default:
HEHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH
# Compiler selection

#
#
cc = pathcc
CXX = pathCC
FC = pathf9os

SMARTHEAP DIR = /cpu2006/mpaton/1.0/amd514K8.1ib/32

HEHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHS
# Portability for default 64-bit code generation
HEFHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH

default=default=default:
PORTABILITY = -DSPEC_CPU_LP64

HEHHHHHHHHH SRR H SRR HHH R SRR R R R R R R R R R SRR R SRR RS S S SRS S S S S SRS
# INT Portability
HEHHHHHHHHHHHHH SRS HHHHHHHHHHHHHHHHHHHHHHHHHHHHH SRS HHHHHHHHHH S S SRS HHHH

400.perlbench=default=default:
CPORTABILITY = -DSPEC CPU LINUX X64 -DSPEC CPU LP64

462.libquantum=default=default:
CPORTABILITY= -DSPEC CPU_ LINUX

471 .omnetpp=default=default:
# Needed to avoid -DSPEC_CPU_LP64 on -m32 C++ base codes
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PORTABILITY =

473 .astar=default=default:
# Needed to avoid -DSPEC_CPU LP64 on -m32 C++ base codes
PORTABILITY =

483 .xalancbmk=default=default:

CXXPORTABILITY= -DSPEC_CPU_LINUX

# Needed to avoid -DSPEC_CPU_LP64 on -m32 C++ base codes
PORTABILITY =

R R R R R R

# #
# SPECint Tuning & Notes #
# #
H#HHHHHHH A
int=base:

COPTIMIZE = -Ofast -OPT:malloc_alg=1

CXXOPTIMIZE = -Ofast -m32

EXTRA CXXLIBS= -L$ (SMARTHEAP DIR) -lsmartheap

sw_base ptrsize = 32/64-bit
sw_peak ptrsize = 32/64-bit

HEHHHHHHHHHHHHH SR SRR R R R R R R R R R R H R SRR SRS H SRR R SRR R R G S SR RS S SRS
# INT Peak Tuning
HEHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH SR SRS S S S HHHHHHHHHHHHHH

int=peak=default:

COPTIMIZE = -Ofast -OPT:malloc_alg=1
CXXOPTIMIZE = -Ofast -m32

EXTRA CXXLIBS= -L$ (SMARTHEAP DIR) -lsmartheap
PASS1 CFLAGS = -fb create fbdata
PASS1_CXXFLAGS = -fb create fbdata
PASS1_LDFLAGS = -fb_create fbdata
PASS2_CFLAGS = -fb_opt fbdata

PASS2 CXXFLAGS = -fb opt fbdata

PASS2_ LDFLAGS = -fb opt fbdata

400.perlbench=peak=default:
COPTIMIZE=-Ofast -LNO:opt=0

401.bzip2=peak=default:
COPTIMIZE=-03 -LNO:ou_prod max=10 -OPT:O0fast:alias=disjoint
feedback=0

403 .gcc=peak=default:
PORTABILITY =
COPTIMIZE=-m32 -03 -OPT:0Ofast

429 .mcf=peak=default:

PORTABILITY =

COPTIMIZE=-m32 -03 -ipa

feedback=0

EXTRA_CLIBS = —L$(SMARTHEAP_DIR) -lsmartheap

445 .gobmk=peak=default:
COPTIMIZE=-03 -OPT:alias=disjoint -LNO:simd=0:minvariant=off -WOPT:retype expr=on

456 .hmmer=peak=default:
COPTIMIZE=-02 -OPT:alias=disjoint:malloc_alg=1 -CG:cflow=0
feedback=0

458.sjeng=peak=default:
COPTIMIZE=-03 -IPA:plimit=50000 -IPA:pu_reorder=2

462 .libgquantum=peak=default:
COPTIMIZE=-03 -ipa -CG:local_fwd sched=on -IPA:space=1000
feedback=0
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464 .h264ref=peak=default:
COPTIMIZE=-03 -IPA:plimit=20000 -OPT:alias=disjoint -LNO:prefetch=0

471 .omnetpp=peak=default:
CXXOPTIMIZE= -Ofast -CG:gcm=off -m32
feedback=0

473 .astar=peak=default:
basepeak=true

483 .xalancbmk=peak=default:
CXXOPTIMIZE=-Ofast -m32 -OPT:unroll times max=8
feedback=0

H#HHHHHHH A
# FP Portability
HH#HH A

436 .cactusADM=default=default:
FPORTABILITY= -fno-second-underscore

$ifdef %{gnu4 fe}

447 .dealII=default=default:

CXXPORTABILITY =

%else

447 .deallI=default=default:

CXXPORTABILITY = -DSPEC_CPU_TABLE_ WORKAROUND
%$endif

481 .wrf=default=default:
FPORTABILITY= -fno-second-underscore
CPORTABILITY= -DSPEC_CPU LINUX

R R R

# #
# SPECfp Tuning #
# #
AR R R R
fp=base:

COPTIMIZE = -Ofast

CXXOPTIMIZE = -Ofast

FOPTIMIZE = -Ofast -OPT:malloc_alg=1

sw_base ptrsize = 64-bit

sw_peak ptrsize = 32/64-bit

sw_other001l= None

HEHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH
# FP Peak Tuning
HEHHHHHHHH SRS SRS S SR SRS RS S S S S S S SRS SRS S S S S S S S S S S S S S S S S S S S S S S S S S S S S S

fp=peak=default:

COPTIMIZE = -Ofast

CXXOPTIMIZE = -Ofast

FOPTIMIZE = -Ofast -OPT:malloc_alg=1
PASS1_ CFLAGS = -fb _create fbdata
PASS2_CFLAGS = -fb_opt fbdata

PASS1_CXXFLAGS
PASS2_CXXFLAGS
PASS1 FFLAGS
PASS2 FFLAGS
PASS1 LDFLAGS
PASS2_LDFLAGS

-fb_create fbdata
-fb_opt fbdata
-fb_create fbdata
-fb_opt fbdata
-fb_create fbdata
-fb_opt fbdata

410.bwaves=peak=default:
FOPTIMIZE=-03 -OPT:0fast:IEEE arith=3 -LNO:blocking=off:ignore feedback=off

416 .gamess=peak=default:
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FOPTIMIZE=-02 -OPT:0fast:ro=3:unroll size=256

433 .milc=peak=default:
COPTIMIZE=-Ofast -CG:cflow=off -LNO:prefetch=1 -OPT:malloc alg=1
feedback=0

434 .zeusmp=peak=default:
FOPTIMIZE=-Ofast -CG:local fwd sched=on -LNO:blocking=off:interchange=off:fu=10:full unroll outer=on
feedback=0

435.gromacs=peak=default:
FOPTIMIZE=-03 -OPT:rsqrt=2:ro=3
COPTIMIZE=-03 -OPT:rsqgrt=2:ro=3
feedback=0

436 .cactusADM=peak=default:
COPTIMIZE=-03 -LNO:prefetch=3:prefetch ahead=5:o0u_prod max=10:full unroll=5 -ipa
FOPTIMIZE=-03 -LNO:prefetch=3:prefetch ahead=5:o0u_prod max=10:full unroll=5 -ipa

437.leslie3d=peak=default:
basepeak=true

444 .namd=peak=default:
CXXOPTIMIZE=-Ofast -fno-exceptions

447 .deallI=peak=default:

# Needed to avoid -DSPEC_CPU_LPé64

PORTABILITY =

sifdef %${gnu4 fe}

CXXOPTIMIZE=-Ofast -static -INLINE:aggressive=on -OPT:malloc_alg=1 -m32 -fno-exceptions
feedback=0

selse

CXXOPTIMIZE=-Ofast -INLINE:aggressive=on -LNO:opt=0 -OPT:alias=disjoint -m32 -fno-exceptions
feedback=0

$endif

450.soplex=peak=default:

CXXOPTIMIZE=-m32 -03 -OPT:IEEE_arith=3 -CG:load exe=0:movnti=1 -LNO:minvariant=off:prefetch=1 -fno-
exceptions

# Needed to avoid -DSPEC_CPU_LP64

PORTABILITY =

453 .povray=peak=default:
CXXOPTIMIZE=-Ofast -fno-fast-math

454 .calculix=peak=default:

FOPTIMIZE=-Ofast -LNO:simd=0 -WOPT:mem opnds=on
COPTIMIZE=S (FOPTIMIZE)

feedback=0

459 .GemsFDTD=peak=default:
FOPTIMIZE=-Ofast -LNO:fission=2:prefetch=0
feedback=0

465.tonto=peak=default:
basepeak=true

470.1lbm=peak=default:
basepeak=true

481 .wrf=peak=default:
basepeak=true

482 .sphinx3=peak=default:

$ifdef %{gnu4 fe}

COPTIMIZE=-03 -OPT:0fast -WOPT:aggstr=0 -m32
%else

basepeak=true

$endif
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Intel processor based servers

HEHHHFH USSR R
# SPEC CPU2006 Intel SLES10 x64 (64-bit) config file #
# Intel Compiler 9.1 for Linux Intelé4 #
HEHHASHH S SRS H RS RS S RS S S S R S

action = validate

tune = base or peak

ext = cpu2006.1.0.SLES10x64.1c91.em64t
PATHSEP =/

flagsurl = CPU2006_flags.20070417.xml
check_md5 =1

mean_anyway = 1

reportable =1

default=default=default=default:

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

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

H#HHHHHHH A HHH A R
# portability & libraries #
HH##HH R

fp=default=default=default:
PORTABILITY = -DSPEC CPU LP64

400.perlbench=default=default=default:
CPORTABILITY = -DSPEC_CPU_LINUX_ X64

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

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

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

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

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

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

HH##H A HHH R
# Baseline Tuning Flags #
H#HHHHHHH

int=base=default=default:

COPTIMIZE= -fast

CXXOPTIMIZE= -xP -03 -ipo -no-prec-div
EXTRA_CXXLIBS= —L$(SMARTHEAP_DIR) -lsmartheap

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

HEHHHHHHHHH S S S S S S
# Peak Tuning Flags #
HHEHHHHHHHHHHHHHH S
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int=peak=default=default:
OPTIMIZE= -fast
EXTRA LIBS= -L$ (SMARTHEAP DIR) -lsmartheap

PASS1_CFLAGS = -prof_gen
PASS2_CFLAGS = -prof_use
PASS1 CXXFLAGS = -prof gen
PASS2_ CXXFLAGS = -prof use
PASS1_LDFLAGS = -prof gen
PASS2_LDFLAGS = -prof_use

fp=peak=default=default:
OPTIMIZE= -fast

PASS1_CFLAGS -prof_gen
PASS2 CFLAGS = -prof use

PASS1_ FFLAGS = -prof_gen
PASS2_FFLAGS = -prof_use
PASS1_CXXFLAGS = -prof gen
PASS2_ CXXFLAGS = -prof use
PASS1_LDFLAGS = -prof gen
PASS2_LDFLAGS = -prof use

400.perlbench=peak=default=default:
EXTRA_LIBS=

401.bzip2=peak=default=default:

CC=/opt/intel/cce/9.1.051/bin/icc -I/opt/intel/cce/9.1.051/include -L/opt/intel/cce/9.1.051/1ib
PORTABILITY=-DSPEC_CPU_LP64

EXTRA_LIBS=

feedback=0

403 .gcc=peak=default=default:
basepeak=yes

456 .hmmer=peak=default=default:

CC=/opt/intel/cce/9.1.051/bin/icc -I/opt/intel/cce/9.1.051/include -L/opt/intel/cce/9.1.051/1ib
PORTABILITY=-DSPEC_CPU_LP64

EXTRA_LIBS=

462 .libquantum=peak=default=default:

CC=/opt/intel/cce/9.1.051/bin/icc -I/opt/intel/cce/9.1.051/include -L/opt/intel/cce/9.1.051/1ib
PORTABILITY=-DSPEC_CPU_LP64

EXTRA_LIBS=

471 .omnetpp=peak=default=default:
OPTIMIZE=-xP -03 -ipo -no-prec-div

483 .xalancbmk=peak=default=default:
basepeak=yes

410.bwaves=peak=default=default:
basepeak=yes

416 .gamess=peak=default=default:
basepeak=yes

433 .milc=peak=default=default:
PORTABILITY=
CC=/opt/intel/cc/9.1.051/bin/icc -I/opt/intel/cc/9.1.051/include -L/opt/intel/cc/9.1.051/1ib

434 .zeusmp=peak=default=default:

PORTABILITY=

FC=/opt/intel/fc/9.1.051/bin/ifort -I/opt/intel/fc/9.1.051/include -L/opt/intel/fc/9.1.051/1ib
feedback=0

436 .cactusADM=peak=default=default:
basepeak=yes
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437.leslie3d=peak=default=default:
basepeak=yes

444 .namd=peak=default=default:
basepeak=yes

450.soplex=peak=default=default:
PORTABILITY=
CXX=/opt/intel/cc/9.1.051/bin/icpc -I/opt/intel/cc/9.1.051/include -L/opt/intel/cc/9.1.051/1ib

459 .GemsFDTD=peak=default=default:
basepeak=yes

470.lbm=peak=default=default:
PORTABILITY=
CC=/opt/intel/cc/9.1.051/bin/icc -I/opt/intel/cc/9.1.051/include -L/opt/intel/cc/9.1.051/1ib

481 .wrf=peak=default=default:
basepeak=yes

482 .sphinx3=peak=default=default:

PORTABILITY=

CC=/opt/intel/cc/9.1.051/bin/icc -I/opt/intel/cc/9.1.051/include -L/opt/intel/cc/9.1.051/1ib
feedback=0

HUHHHHHHHH SRS S S S S S S S
# Used Compilers and OS #
HHHHHHHHHHHHHHHHHH S S HH

int=default=default=default:

sw_compiler001 = Intel C++ Compiler for IA32/EM64T application,
sw_compiler002 = Version 9.1 - Build 20070215, Package-ID: 1 _cc_p_9.1.051
sw_other = Smart Heap Library, Version 8.1

sw_base ptrsize = 32-bit

sw_peak ptrsize = 32/64-bit

fp=default=default=default:

sw_compiler000 = Intel C++ Compiler for IA32/EM64T application,
sw_compiler001 = Version 9.1 - Build 20070215, Package-ID:
sw_compiler002 1l cc_p 9.1.051

sw_compiler003 Intel Fortran Compiler for IA32/EM64T application,
sw_compiler004 Version 9.1 - Build 20070215, Package ID:
sw_compiler005 1 fc p 9.1.051

sw_other000 SmartHeap 8.1 32 bit Library for Linux

sw_other001 = None
sw_base ptrsize = 64-bit
sw_peak ptrsize = 32/64-bit

default=default=default=default:

sw_os = SuSE Linux Enterprise Server 10 SP1l 64-bit kernel
sw_avail Sep-2007

sw_auto_parallel = No

Principled Technologies, Inc.: SPEC CPU2006 SPECfp_rate performance on Dell, HP, and
IBM servers
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Appendix C — SPECfp_rate2006 output
This appendix provides the output of the benchmark for each of the test servers.

Dell PowerEdge 2970 with two Dual-Core AMD Opteron 2222 SE

processors

SPEC® CFP2006 Result

Dell Inc.

SPECp® rate2006 = 51.6
SPECfp rate base2006 = 48.7

hes

Power 2070
AMD % 2222 8E, 3.0 GH=z
CFISHEE

Princighd Teckeulogs

Ty

Avalabikey: ﬂ-pm'a-hnm Hap- T |

410 bwaves

P Pt P o P A

£33

416 _gamess

and

801

AT

=]

nd

A3 cacies ATFR

43T lesliedd

nr

44T dealll

MH?

3

M

+ o e - -n-n-n-n-n-n-n-n-n-n-n-n-n-n-n-n-n-n-n-n-n-n-n-n-n-ni

y_rafe_baseZ006 = 48.7|

SPECHp rate2006 =516

Hardware

AMD Opéeron 2222 5B

1000 MHz HyperTransport technclogy
3000

Inte
1.2

4 EB I+ 54 KB D on chip per core

prated B
4 coves, 2 chips, 2 coresichip

1 MB I on chip per core

HNone
HNone
Comiioasd on ne page

Sofiware
SYSIETN.  5e3E Limo: Esterpeise Server 10 SF1 64-bit keenel
= QLogic PathScale

Compiler:

Orther Software: ‘SmartHeap 8.1 32 bit Library for Limox
None

Pape 1

e
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Dell Inc. SPE{:fp rate2006 = 51.6
5 Rdee 2070 SPECfp rate base2006 = 48.7
AMD Opteron 2222 SE, 3.0 GH=z - i .
|CFUZE hcemme & FUTH [ Taal spetnor Tl Tr. [Teat i AratabiELy:
|'I-u:,: Frinciphed Tocknclogies
Hardware (Continued)
Memory: 16 GB (8x2 GB DDR2 PC2-5300)
Disk Subsysten: m73 GE
Orther Hardware:
Results Table
Baze I Fealt
Benchmark | Coptes [Seconds| Babo [Seconds| Hafio |Secomds| Fahio | Copies [Seconds| Fado |Seconds| Rabo |Seconds| Baiw
10 bwanzes I I B T T Y O ]
|16, zamess 4 1oy @2 130 wg LW sl 4 140 &8 SN 84| 1130 683
1433 milc 4 ostf 332 oen| sy o5y 383 4 oe7| o esy  3z3  oad  3dd
1434, zeEmp 4 ms 470l w468 0 7El|  dad | I 17 3 S &) I T I 171
1435 zromacs 4 sa 4| s3] sd sa E@s 4 am| s0d aml @7 47 60z
1436, cactus ATIM 4 ooy 4z1f  wed] 83 9s| 03 4 of[ g psd s  oE[  s1
H37T laslic3d 4 9w w1 o 303 om 3z T T T T I BT T
skt rarned 4 @6 1| 646 0 sag 6l 21 4  sm| 2 se  ss3)  sm1  ss2
1447 dealll 4 a1 ™ol e My 6lg Ml 4 4m| sy g pe0l 476 960
1450, soplex 4wl a7 osd 344 9m| 344 4 me[ 33 34&{ 39.3| a0
1453 ponray 4wy a3l 307 &4 G0E  s0 4 e e e 7as|  2ma]  7as
1454, calrutin 4 14 317 10l A 14y 3L 4 pes| a4 osd 343 oas| 542
450, GemsFDTD 4 130 M5 110 347 150 M5 4 1aaf sy 1o 383 110) 350
465 tonso 4 o8 62 su 61 &g e | e T T I | | B T
K70 bm 4 14900 368 1500 367 1500 347 4 1400 zeE  1soff o3& 1sm0]  3aT]
|81 waf 4 T 514 ml §I Ty 3467 4 e[ st mml w2 Tm|  SAT
1482 sphirs3 4 L4500 s36 460 s34 1450 S 4 14| 552 1420 550 14100 554
Feesults appear in the order in which they were ran. Bold underfined text indicates a median measurement
Compiler Invocation
C benchmarks:
pathcoe
C++ benchmarks:
pathoc
Forran benchmarks:
pathfas
Benchrnarks using both Fortran amd C:
pathoco pathfos
Em:h'dpu'ﬁ:muelinhmnnﬂm'pmtmn
infivispec.org Pape 2
hitp o spec.org’
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SPEC CFP2006 Result

Dell Inc. SPECfp rate2006 = 51.6
S Baee 9y SE 3.0 GHz SPECfp rate base2006 = 48.7

|CFUZE hcemme & FUTH [ Taal spetnor
|']'-.-i by

Tl [Tt e = o oo m‘{mm
Frnciphed Toctnckgin

C benchmarks:

Fortran benchmarks:

Base Portability Flags

-DSPEC_CFU_LE64

C++ benchmarks (except as noted below)):
-DSEEC_CEU_LE64

453 povray: -DEPEC_CPU_LPG4

-DSPEC_CFU_LE64

Benchrmarks using both Foriran and C (except as noted below):
-DSEEC_CEU_LE64

436.cacusADM: -DEFEC_CPU LPS4 -fno-second-underascore

42lwrf: -DEFEC_CPU LPE4 -DSFEC CPU LINUX -fno-zecond-underacors

No flage uesed

Peak Portability Flags

C benchmarks (except as noted below):
-DSEEC_CFU_LF64

C++ benchmarks (except as noted below):

444 namd: -DSPEC_CFU_LPG4
453 povray: -DEPEC_CPU_LPG4

Fortran benchmarks (except as noted balowar):
-DEPEC_CPU_LPG4

Benchrmarks using both Foriran and C (except as noted below):
-DSEEC_CEU_LE64

436.cacusADM: -DEFEC_CPU LPS4 -fno-second-underascore

Base Optimization Flags

C benchmarks:
-ofast
C++ benchmarks:
-ofast
Foriran benchmarks:
-0fast -OPFTimalloc_alg=1
Continued o next page
Standard Performance Evaluation Corporation
infoispec.org Page 3
hitp W spec.org
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SPEC CFP2006 Result

Dell Inc. SPECfp rate2006 = 51.6
S Baee 9y SE 3.0 GHz SPECfp rate base2006 = 48.7

[P e mr-m Tl [Tt e = o oo s.pm'[mm
Tanteed by: Frnciphed Toctnckgin

Base Optimization Flags (Continued)

Benchrnarks using both Fortran amd C:
-ofapt -0PFTimalloc_alge-l

Peak Optimization Flags
C benchmarks:
433 milc: -Ofast -03:cflow=off -LWO:prefetch-l -OPT:malloc_alge-l
470 Ibm: bazepeak = yes

482 sphinx3: -03 -fb create fbdatafpass1) -fb opt fbdatalpass2) -m2z
-0PT:10fast -WOPT:aggetr=0

C++ benchmarks:

44 namd: -0fast -fb create fbdatafpass1) -fb opt fhdatalpass 2)
- fno-exceptions

447 deslll: -0fast -fno-excepticna -INLINE:aggressive-on -m3i2
-CETimalloc_alg=-1

450.soplex: -03 -fb_create fbhdata(passl) -fb opt fhdatalpass2)
-fno-exceptions -O3:lcad exe-0 -CS:movnti-1
-LHCiminvariant-cff -LNO:prefetch-1 -m22 -OPT:IEEE arith-2

453 povray: -Ofaat -fb create fhdata(pass1) -fb opt fhdataipass 2)
-fno- fast-math

Foriran benchmarks (except as noted balow):
bapepeak - yes
410bwaves: -03 -fb create fbdata(passl) -fb opt fbdataipass 2)

-LNC0:1blocking=cff -LNO:ignore feedbackeoff -OPT:IEEE arithez
-0PT:0fast

416.gamess: -02 -fb create fbdata(pass1) -fb opt fbdataipass 2)
-0PT10faEt -OPTiTo=2 -OFT:unrcl] eize-256

434 zewsmp: -Ofast -03:1ocal fwd achedeon -LWO:blocking-off -I:0:fu-10
-LHC:full unroll cuter-cn -LNO:interchange-off

450 GemsFDTLY. -Ofast -IMO:fisaion-2 -LWO:prefetch-o
Benchmarks using both Forran and C:
435 promacs: -03 -0OPFT1ro=3 -0OFT:ra8gri=2
436.cacmsADM: -03 -fb create fbdata(pass1) -fbk opt fbdatalpass2) -ipa
-LM0: full unroll=5 -LNOiou prod max=10 -LNO:prefetch_ahead-5

-LHO:prafetcha2
Continued o next page

Standard Performance Evaluation Corporation
infoispec.org
hitp W spec.org

Page 4
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SPEC CFP2006 Result

Dell Inc. SPECfp rate2006 = 51.6
S Baee 9y SE 3.0 GHz SPECfp rate base2006 = 48.7

[P e mr-m Tl [Tt e = o oo s.pm'[mm
Tanteed by: Frnciphed Toctnckgin

Peak Optimization Flags (Continued)

454calculi: -Ofast -IND:zimd-0 -WOPT:mem opnds-on

481 wrf: basepeak - yes

Base Other Flags

C benchmarks:
No flage uesed

C++ benchmarks:
No flage uesed

Fortran benchmarks:
Wo flage used

Benchrnarks using both Foriran and C:
Ho flage used

Peak Other Flags

C benchmarks (except as noted below):
No flage uesed

C++ benchmarks (except as noted below):
No flage uesed

447 dealll: -atatic

Foriran benchmarks (except as noted below):
No flage uesed

Benchmarks using both Fortran and C (except as noted below):
No flage uesed

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

Standard Performance Evaluation Corporation
infoispec.org
hitp W spec.org

Page 5
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HP ProLiant DL380 G5 with two Dual-Core Intel Xeon 5160 processors

SPEC® CFP2006 Result

Hewlett-Packard Company

ProLiant DL380 G35
Intel Xeon processor 5160, 3.0 GHz

SPEC1p® rate2006 =

42.6

SPECfp rate base2006= 41.3

[CFUS0E Beras B mll-|'1'-.qﬂn¢

Hewleti- Taczan] Compasy | Teat dale

Tteal bry: Frincipled Tocknclogien

= ms.pm'[gmm

e T O O O O OO O O e s (O s e e
410 bwaves | 4 =
416 gamess 4 'z:'
) 24
433 milc " i
/4
3 W7
434 zeusmp 4 .
¥
E? £
435 gromacs 4 '
&4
436cactusADM | ¢ i
4370esliedd | 4 0
444namd | ¢ y
E ]
447 dealll | i
mnr
) e
450 soplex " o
32
) 1
453 povray " - b
ni
) B
454 calculix 4 -
nE
450 GemsFDTD | 4 g
_ E) [TT]
465 _tombo o m
478
E? ma
470 Ibm I
4 o
A8Lwrf| ¢ g
F i
452 sphinx3 4 .
»n3
SPECTp_rate_base2006§ =413
SPECHp_rateld0d =426
Hardware Software
CPU Mame: Intel Xeon 5160 Operafing System; 558 Lo Esbepeise Sever 10 5P 64-bit kerresl
CPU Characteristics: 1333 MHz system bus Compiler: for [AZVEME4T application,
CDU MHz- 3000 o mmnmzuumi Packags- =
FRU: Tnteerated iy ot o AUQET appcin
CPU{s) enabled- 4 cores, 2 chips, 2 cores/chip Wemston 9.1 - 007001 5, Packaga ID:
CPU(5) orderable: 1,2 chips 1 fo_p 21051
Cache: 32EBI+31 KB D on chip per core #;:Jpara]lel fm o
Secondary Cache: 4 MB I+D on chi i System® o Teiserfs
L3 Cache: Hons P per cLip : State: Multi-user, mn level 3
Other Cache: Hone Base Pomters: 64-hit
Comiinaed on mas page Cenitinaed on s page
Standard Performance Evaluation Corporation
imfieEspes T2 Pape 1
Iittpe/ /e spac.org
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SPEC CFP2006 Result
Hewlett-Packard Cnmpany SPECHp rate2006 = 42.6
Tatel WMot processor 5160, 3.0 GHz SPECfp rate base2006 = 41.3
[CFUS0E brerme ¥ 3154 | Tt sparmir Hewleti-Taccan] Compasy | Teat daie: Fvateikry:

|-r-.u,,: P — s.pm'[mm
Hardware (Continued) Software (Continued)
Memory: 16 GB (8x2 GB DDR2 PC2-5300) Desk Dointars: I64-hit
Diisk Subsystem: m*rac—n Orther Software: SmartHeap 2.1 32 bit Library for Limox
Orther Hardware: Mone
Results Table
Baze I Feak
Benchmark | Copies [Seconds| Fatio [Seconds| Rafio [Seconds| Fatio | Copies [Seconds| Fabio [Seconds| Fatio [Seconds| Fain
(210 bwanes EEEEEE R L | T Y B S
1416, zamess 4 EI i1 e ma 95-11 21 4 os| gl ey @1 om[  sn
1233 milc 4 1420 254 14600 251 1450 254 4 150 244 150 244 1510 244
1234 zEusmp 4 m  ps o ny o 03 4 o7 a7y s w7 o7 EET
1435 gromacs 4 4 6 41 a1 o g 4 a0 eod an s 41 60S
436 cachmATM 4 1000 477 10000 &7 1o 477 4 w00 477 woof 47| 1000 477
1437 lacliedd 4 160 13 1660 04 1800 203 4 1wl 23 is6n  1ze 1680 223
1244 pamd 4 515 @3 516 e 517 el 4 s3] &3y 5§ &2 517 6L
1447 dealll 4 cm| T3 E| 750 607 754 4 e 76 sy T 60l 762
1250, soplex 4 12 81 1m0l 262 127 26 4 neo| ) meo om0l w280
253 povray 4 6 84 24 =g 26 8Ll 4 198 108 0 05| w1 w
1254 calcudiz 4 m ;s s st s STy 4 seaf sa7 sl sl se0f  seo
1250 GemsFDTD 4 1m0 15| 180 B 1800 253 4 1mo0l 233 1so0 23 1800 23S
1465 tonto 4 szz{ 479 ﬂ' ﬂ [ 4 B[ s m0o 4s.ﬁ| a7 433
K70 m 4 :mu| 190 M o0 Ren 190 4 2670 0 raml 20 670 20
481 wrf 4 11m| 343 1:190| 344 1300 g 1 T T BT 34.E| 1300) 345
1487 sphims3 4 1|5ﬂ-| 363 M 63 2140 15.41 4 | 34 2080 3"-5| M 375
Feesults appear in the order in which they were ran. Bold underfined text indicates a median measurement
General Notes
BIOS configuraticons
Hardware Prefetch = Disable, Adjacent Sector Prefetch = Disable
Base Compiler Invocation
C benchmarks:
icc
C+* benchmarks:
lepc
Forran benchmarks:
ifort
Continued o next page
Em:h'dpu'ﬁ:muelinhmnnﬂm'pmtmn
sy Page 2
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SPEC CFP2006 Result

Hewlett-Packard Company  |SPEC#p_rate2006 = 42.6
Tntel oo procesor 5160, 3.0 GHz SPECfp_rate_basc2006 = 41.3

[CPUSE b ¥ mr-m Hewhn Taar] Compay [Tat e = o oo m‘{mm
Tanteed by: Frnciphed Tocknekgien

Base Compiler Invocation (Continued)

Benchrnarks using both Fortran and C:
ifeort decc

Peak Compiler Invocation

C benchmarks:
Jopt/intel foc/9.1.051/kinj/ice -Ifopt/inktel foc/9.1.051/include
-Ljopt/intel foc/9.1.051/11b

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

450.soplex: Jopt/intel/co/9.1.051/bin/icpe
-Ijopt/intel fecf9.1.051/include -Lfopt/intel fec/f9.1.051/11b

Fortran benchmarks:

434 pensmp: Jopt/intel/fe/9.1.051/bin/1ifort
-I/opt/intel ffo/9.1.051/include -L/opt/intel ffo/9.1.051/11b

465.tomte: 1fort

Benchrnarks using both Fortran and C (except as noted below):
ifeort decc

Base Portability Flags

C benchmarks:
-DSEEC_CEU_LP64

C++ benchmarks (except as noted below):
-DSEEC_CFU_LE64

453 povray: -DEFEC_CPU_LP64

Foriran benchmarks:
-DSEEC_CEU_LP64

Benchrmarks using both Foriran and C (except as noted below):
-DSFEC_CPFU_LP64 -nofor main

436.cacmsADM: -DEPEC_CFU _LPS4 -nofor main

48l.wrf -DSFEC_CPU LPG4 -DSPEC_CPU_LINUX -DEFEC_CPU CASE FLAG

Standard Performance Evaluation Corporation
infoispec.org
hitp W spec.org

Page 3
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SPEC CFP2006 Result

Hewlett-Packard Company  |SPEC#p_rate2006 = 42.6
Tntel oo procesor 5160, 3.0 GHz SPECfp_rate_basc2006 = 41.3

[CPUSE b ¥ mr-m Hewhn Taar] Compay [Tat e = o oo m‘{mm
Tanteed by: Frnciphed Tocknekgien

Peak Portability Flags

C benchmarks:
Wo flage used

C++ benchmarks:
447 deslll: -DSPEC_CPU_LPG4
450soplex: Ho flags used
453 powray: -DEFEC_CPU_LPG4
Foriran benchmarks:
434 zensmp: Ho £lags used
4465 tomto: -OSPEC_CPU LPG&4

Benchmarks using both Fortran and C (except as noted below):
-DSFEC_CFU_LP64 -nofor main

Base Optimization Flags
c -faatsl-

C++ benchmarks:
-fast

Foriran benchmarks:
-fast

Benchmarks using both Fortran and C:
-fast

Peak Optimization Flags
C benchmarks (except a5 noted below):
-fast -prof genipass 1) -prof uselpass I}

482 sphinx3: -fast

C++ benchmarks (except as noted below):
-fast -prof_gen{passl) -prof use(pass 1)

444 pamd: basepeak - yes

Foriran benchmarks (except as noted below):
bapepeak = yeB

Continued o next page

Standard Performance Evaluation Corporation
infoispec.org
hitp W spec.org

Page 4
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SPEC CFP2006 Result

Hewlett-Packard Company  |SPEC#p_rate2006 = 42.6
Tntel oo procesor 5160, 3.0 GHz SPECfp_rate_basc2006 = 41.3

[CPUSE b ¥ mr-m Hewhn Taar] Compay [Tat e = o oo m‘{mm
Tanteed by: Frnciphed Tocknekgien

Peak Optimization Flags (Continued)
434 zem=mp: -faat
465.onte; -fast -prof gen(pass 1) -prof_use(pass 2)

Benchrnarks using both Fortran and C (except as noted below):
-fast -prof genipass 1) -prof uselpass I}

436.cacmsADM: basepeak = yes
481.wif basepeak - yes

Other Flags

C benchmarks:
Ho flage used

C++ benchmarks:
No flage uesed

Fortran benchmarks:
No flage uesed

Benchrnarks using both Fortran amd C:
Wo flage used

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

Standard Performance Evaluation Corporation
infoispec.org
hitp W spec.org

Page 5
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IBM System x365

0 with two Dual-Core Intel Xeon 5160 processors

® CEP2006 Resul
SPEC esult
Copyright S1005 Standied Perii Evalisatiies O \
IBM Corporation SPECHp® rate2006 = 41.2
IBII.'I tem x3650 —
on processor 5160, 3.0 GHz SPECﬂ]_l'atc_ban:Zﬂﬂﬁ = 308
mm:-—* I Tt wparmie TEH Carportion [ Teat dale T FovatsEiER T BT | Beftwars ATy Tap T
|'r-.1 by Frincizhed Tackaclogin |
E"""D 280 mo “mo w0 ma po e a0 410 Ll LY e S0 D mo g Ba oE 98D L ms W
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
410 bwaves | + i
416. 4 g
- E) ]
433 milc 4 =
L]
1 E) 305
' . 1
435 sromacs : " a’
a3
436 cactus ADAL 4 '
A3Tleshiedd | 4+ '
dd44mamd | + e
3 5.8
447 dealll 4 m
T4
= E) ]
450 soplex 4 -
3 = ]
453 povray 4 -
122
454 calculix : el
T3
450 CemsFDTD | 4 F
3 &0
465 _tonto 4 o
E) RO =
470.1bm 4 I
164
A8Llwrf| 4 iy
4 3.
452 sphinx3 4
114
SPECIp rate Dazel006 = 39.5
SPECTp_rate2006 = 41.2
Hardware Software
CPUJ Mame: Intel Hepn 5160 Operating System: M'anEﬁpnaBmHWEIﬂ-Hkﬂu
CPU Characteristics: 1333 MHz system bus Compiler: for T4 31 EMG4T application,
CPU MH=: 3000 91]{75 2007021 5, Package-]
EPLL: Integrated fir TA}VEMST
CPUs) enshled: 4 cores, 2 chips, 2 coresichip T e T a1 s Db oy oo,
CPU(s) orderable: 1.2 chips 1 EJI 81,051
Primary Cache 32EBI+31 KE D on chip per core Auto Parallel: Mo
Secondary Cache 4 ME I+D on chip per chip File System- Linux/reiserfs
L3 Cacha: Mone System Stare: Multi-nser, mn level 3
Orther Cache HNons Base Pomters: G4-hit
Coniinusd on ne page Continasd on e page
Standard Performance Evaluation Corporation
infasperorg Page 1
hibtpe W spec.org)
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SPEC CFP2006 Result
IBM Cmpnratmn SPECHp_rate2006 = 41.2
Tote] oon Pracessor 5160, 3.0 GHz SPECfp rate base2006= 39.8
[CFUS0E brerme ¥ 3154 | Tt sparmir M Carp Teat daie: Fvateikry:
|-r-.u,,: R i s.pm'[mm
Hardware (Continued) Software (Continued)
Memory: 16 GB (8x2 GB DDR2 PC2-5300) Desk Dointars: I64-hit
Diisk Subsystem: m*rac—n Orther Software: SmartHeap 2.1 32 bit Library for Limox
Orther Hardware: Mone
Results Table
Base Feak
Benchmark | Copies [Seconds| Fatio [Seconds| Rafio [Seconds| Fatio | Copies [Seconds| Fabio [Seconds| Fatio [Seconds| Fain
10 bwanees EEEEEE S 4 1s30] 208 1Al 308 17E0) 305
|16, zamess L EEE L 4 oss| ey ess om0l 055 B0
1233 milc 4 1580 133 1500 43 1500 248 4 150 237 s 240 1540 238
1234 zEusmp 4 s 378l sy 050 33 4 o) 4 a3 386l o3 ez
1435 gromacs 4 o5 o3 a4 a4 a5 6 | T I BT T T T
436 cachmATM 4 los0 452 1030 463 1o 460 4 weo| 45y w030 483 1d0] 460
1437 lacliedd 4 1m0 w0l 180 204 180 207 4 gm0 200 18400 204] 1830 207
1244 pamd L 4 =8 ey s17 exl | 2.
1247 dealll 4 a5 a4l el My 6y g 4 ms| 7ed em  7sgl el 0
1250, soplex 4 10 45| 1330 250 180 25 4 1240 269 12 173 Lo0] 274
253 povray 4 261 86 290 @y 25 @4 4 200 106 200 108 00 106
1454, calrutin 4 | s 5?s| 571 ﬂ 5 4 sem|  seo  sel 00 ﬂ' 50,0
1450 GemsFDTD 4 1920 11 1l.m| x3 1900 H 4 e[ oz weon 13 1men] 223
1465 tonto 4 ssl| 47 m| T | 4 m7] & maE o411 E33 473
1470, Mom 4 330 160 360 164 3340 165 4 zpoo| 17a  3esy 180 30 181
281wt 4 140 134 133 B34 4 B4 B4 1 3] a3l
1487 sphims3 4 mu-| 333 2190 354 M ﬂ LN zr.l."-a| 374
Feesults appear in the order in which they were ran. Bold underfined text indicates a median measurement
General Notes
BIOS configuraticons
Hardware Prefetch = Disable, Adjacent Sector Prefetch = Disable
Base Compiler Invocation
C benchmarks:
icc
C+* benchmarks:
lepc
Forran benchmarks:
ifort
Continued o next page
Em:h'dpu'ﬁ:muelinhmnnﬂm'pmtmn
o e poge2
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SPEC CFP2006 Result

IBM Corporation SPECp_rate2006 = 41.2
T S St 5160, 3.0 GHz SPECfp rate base2006 = 39.8

mm:._* mr-m T Corparian [Tt &aia = o oo m‘{mm
Tanteed by: Frnciphed Toctnckgin

Base Compiler Invocation (Continued)

Benchrnarks using both Fortran and C:
ifeort decc

Peak Compiler Invocation

C benchmarks:
Jopt/intel foc/9.1.051/kinj/ice -Ifopt/inktel foc/9.1.051/include
-Ljopt/intel foc/9.1.051/11b

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

450.soplex: Jopt/intel/co/9.1.051/bin/icpe
-Ijopt/intel fecf9.1.051/include -Lfopt/intel fec/f9.1.051/11b

Fortran benchmarks:

434 pensmp: Jopt/intel/fe/9.1.051/bin/1ifort
-I/opt/intel ffo/9.1.051/include -L/opt/intel ffo/9.1.051/11b

465.tomte: 1fort

Benchrnarks using both Fortran and C (except as noted below):
ifeort decc

Base Portability Flags

C benchmarks:
-DSEEC_CEU_LP64

C++ benchmarks (except as noted below):
-DSEEC_CFU_LE64

453 povray: -DEFEC_CPU_LP64

Foriran benchmarks:
-DSEEC_CEU_LP64

Benchrmarks using both Foriran and C (except as noted below):
-DSFEC_CPFU_LP64 -nofor main

436.cacmsADM: -DEPEC_CFU _LPS4 -nofor main

48l.wrf -DSFEC_CPU LPG4 -DSPEC_CPU_LINUX -DEFEC_CPU CASE FLAG
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SPEC CFP2006 Result

IBM Corporation SPECp_rate2006 = 41.2
T S St 5160, 3.0 GHz SPECfp rate base2006 = 39.8

ml_& T Tal g TER Corporstion | Teat date T Tty
|']'-.-“::f: e spm'[mm
Peak Portability Flags

C benchmarks:
Wo flage used

C++ benchmarks:
447 deslll: -DSPEC_CPU_LPG4
450soplex: Ho flags used
453 powray: -DEFEC_CPU_LPG4
Foriran benchmarks:
434 zensmp: Ho £lags used
4465 tomto: -OSPEC_CPU LPG&4

Benchmarks using both Fortran and C (except as noted below):
-DSFEC_CFU_LP64 -nofor main

Base Optimization Flags
c -faatsl-

C++ benchmarks:
-fast

Foriran benchmarks:
-fast

Benchmarks using both Fortran and C:
-fast

Peak Optimization Flags
C benchmarks (except a5 noted below):
-fast -prof genipass 1) -prof uselpass I}

482 sphinx3: -fast

C++ benchmarks (except as noted below):
-fast -prof_gen{passl) -prof use(pass 1)

444 pamd: basepeak - yes

Foriran benchmarks (except as noted below):
bapepeak = yeB

Continued o next page
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SPEC CFP2006 Result

IBM Corporation SPECp_rate2006 = 41.2
T S St 5160, 3.0 GHz SPECfp rate base2006 = 39.8

mm:._* mr-m T Corparian [Tt &aia = o oo m‘{mm
Tanteed by: Frnciphed Toctnckgin

Peak Optimization Flags (Continued)
434 zem=mp: -faat
465.onte; -fast -prof gen(pass 1) -prof_use(pass 2)

Benchrnarks using both Fortran and C (except as noted below):
-fast -prof genipass 1) -prof uselpass I}

436.cacmsADM: basepeak = yes
481.wif basepeak - yes

Other Flags

C benchmarks:
Ho flage used

C++ benchmarks:
No flage uesed

Fortran benchmarks:
No flage uesed

Benchrnarks using both Fortran amd C:
Wo flage used

SPEC and SPECHp are registered trademarks of the Standard Performance
Evalnation Corporation. All other brand and product names appearing in
this result are trademarks or registered trademarks of their respective
holders.
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) Principled Technologies, Inc.
Al 1007 Slater Road, Suite 250
Principled . Durham, NC 27703
ITechnoIogles 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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