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PROJECT OVERVIEW
The Dell PowerEdge R910 server achieved a SPECint_rate_base2006 score of 691, a 104.4 percent

increase over the Sun SPARC Enterprise T5440 server, which achieved a SPECint_rate_base2006 score of 338,
and a 158.8 percent increase over the Sun SPARC Enterprise M5000 server, which achieved a
SPECint_rate_base2006 score of 267." (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 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
performance, is also available. For this report, we ran only the CINT2006 SPECint_rate_base2006 benchmark
on three servers in similar common enterprise configurations.

Due to licensing issues, we did not actually test SPECint_rate_base2006 on the Sun SPARC Enterprise
T5440 and the Sun SPARC Enterprise M5000. Instead, we used the highest posted result for each Sun system
on SPEC’s site, which was 338
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system configuration overview
Figure 1: SPECint_rate_base2006 results for the three servers. Higher numbers are better.

! source: Principled Technologies®, Inc., “Dell vs. Sun servers: R910 performance comparison SPECint_rate_base2006,” a March 2010 report
commissioned by Dell. For the latest SPECint_rate_base2006 benchmarks, visit www.spec.org.
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for the similarly configured Dell PowerEdge R910, Sun SPARC Enterprise T5440, and Sun SPARC Enterprise

MS5000 servers.
Servers Dell PowerEdge Sun SPARC Enterprise Sun SPARC Enterprise
R910 T5440 M5000

Processors Quad Intel Xeon Processor Quad UltraSPARC T2 Plus, Eight Sun SPARC64 VII
X7560, 2.27 GHz 1.60 GHz Processor, 2.53 GHz

Memory 32 x 4GB PC3-8500 DDR3 64 x 4GB 64 x 2GB

Hard disks 2 x 73GB, SAS 6.0 GB/s 24 x 73GB, SAS 24 x 73GB, SAS

Operating Red Hat Enterprise Linux 5.4 . .

system (2.6.18-164.9.1.el5) Solaris 10 5/09 Solaris 10 10/09

Compiler Ilnltell géiH Compiler Sun Studio 12 Update 1 Sun Studio 12 Update 1

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

Generally, a system achieves the best SPECint_rate2006 score using the same number of users as

execution units for a given server. The optimum user count for our testing on our Dell system was 64, the

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

Figure 3 lists the 12 applications that
compose the CINT2006 benchmark. SPEC wrote

nine of the applications in C and three

(471.omnetpp, 473.astar, 483.xalancbmk) in C++.

A CINT2006 run performs each of the 12
application (tasks) three times and reports the
median for each. It also calculates the geometric
mean of those 12 results to produce an overall

score.

Name Application area
400.perlbench Programming language
403.gcc C compiler

429.mcf Combinatorial optimization
445.gobmk Artificial intelligence: Go
456.hmmer Search gene sequence
458.sjeng Artificial intelligence: chess

462.libquantum

Physics/quantum computing

464.h264ref

Video compression

471.omnetpp

Discrete event simulation

473.astar

Path-finding algorithms

483.xalancbmk

XML processing

Figure 3: The applications that make up the CINT2006 benchmark.
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WHAT WE FOUND

Figure 4 details the results of our tests with the optimum number of users for SPECint_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 SPECint_rate_base2006 users as processor execution units, so there is a one-to-one ratio.

SPECint_rate_base2006 performs three runs of each benchmark in the test suite and records the

median, so the final score is a median of three runs. Higher scores are better.

Server SPECint_rate_base2006 results
Dell PowerEdge R910 691
Sun SPARC Enterprise T5440 338
Sun SPARC Enterprise M5000 267

Figure 4: SPECint_rate_base2006 results for the three test servers. Higher scores are better.

HOW WE TESTED

Adjusting BIOS settings
We used all of the default BIOS settings on the Dell PowerEdge R910 server 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
¢ Node Interleaving disabled

e ( States enabled

Setting up and configuring the Dell PowerEdge R910
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 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.

SPECCPU2006 configuration
Intel compiled and provided the SPEC CINT2006 executables, but followed SPEC’s standard instructions

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

e Intel C/C++ Compiler 11.1.064 for IA32 and Intel 64
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MicroQuill SmartHeap v8.1
Binutils 2.18.50.0.7.20080502

The benchmark requires configuration files. Intel provided the configuration files we used for the Dell

PowerEdge R910. The configuration file we used appears in Appendix B.

We report only the base metrics for the SPECint_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 64 users on our server)

When the run completes, the benchmark puts the results in the directory /cpu2006/result. The result

file names are of the form CINT2006.<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., CINT2006.002. asc and log.002.

Appendix C provides the SPECint_rate_base2006 output results for each of the three servers.
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APPENDIX A — TEST SERVER INFORMATION

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

Servers

Dell PowerEdge R910

General dimension information

Height (inches) 7.00

Width (inches) 17.25

Depth (inches) 29.00

U size in server rack (U) 4

Power supplies

Total number 4

Brand and model Dell Z1100P-00
Wattage (W) 1,023

Cooling fans

Total number 6

Dimensions (h x w) 5" x5”

Voltage (V) 12

Amps (A) 4.80

General processor setup

Number of processor packages 4

Number of cores per processor package 8

Number of hardware threads per core 2

CPU

Vendor Intel

Name Xeon X7560
Stepping DO

Socket type LGA1567

Core frequency (GHz) 2.27

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

Platform

Vendor and model number Dell PowerEdge R910
Motherboard model number 0P658H
Motherboard revision number X23

BIOS name and version

Dell 1.0.1 (02/19/2010)

BIOS settings

Power Management set to Maximum Performance

Memory modules

Total RAM in system (GB)

128

Vendor and model humber

Hynix HMT151R7BFR8C-G7

Type

PC3-8500 DDR3

Dell vs. Sun servers: R910 performance comparison
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Servers Dell PowerEdge R910
Speed (MHz) 1,066

Speed in the system currently running @ (MHz) 1,066

Timing/latency (tCL-tRCD-iRP-tRASmin) 7-7-7-20

Size (GB) 128

Number of RAM modules 32

Chip organization Double-sided

Hard disk

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

Size (GB) 73

Buffer size (MB) 16

RPM 15,000

Type SAS 6.0 GB/s

Controller Dell PERC H700

Operating system

Name Red Hat Enterprise Linux 5.4

Kernel release

2.6.18-164.9.1.el5 x86_64

Kernel version

SMP Wed Dec 9 03:27:37 EST 2009

File system

ext3

Language

English

Network card/subsystem

Vendor and model number

Broadcom NetXtreme Il 5709C Ethernet

Type PCI-E
usB

Number 4
Type 2.0

Figure 5: Detailed configuration information for the Dell PowerEdge R910 test server.
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APPENDIX B — SPECINT_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
FHA 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

#

FHEHHH AR A R R
# SPEC CPU2006 Intel Linux64 config file

# Sep 2009 IC 11.1 Linux64

FHE A

action = validate

tune = base
ext = cpu2006.1.1.icll.1.1linux64.ssed42.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= idicc -m32
CXX= icpc -m32
OBJ = .o
SMARTHEAP3 2_D IR
SMARTHEAPG 4_D IR

/home/cmplr/usr3/alrahate/cpu2006.1.1.ic11.1/1ibicl1.1-32bit
/home/cmplr/usr3/alrahate/cpu2006.1.1.icl11.1/1ibicll.1-64bit

fp=default=default=default:
CC= 1icc -m64

CXX= icpc -m64

FC= 1ifort -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 S$SPECCOPYNUM S$command
%endif
Dell vs. Sun servers: R910 performance comparison A Principled Technologies test report 8
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FHAHHHEH 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

FHAHH A H A AR AR AR H AR AR

#

# portability & libraries

#

FHEFHFRFHHFHFHAHFRFHE Portability Flags and Notes ########F##FHFHHFRFHFFRFHEHS

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

SRR EEEEEEEE R R R R R R Rk

#

# 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

Dell vs. Sun servers: R910 performance comparison A Principled Technologies test report 9
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# 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)

FHAHHHAH AR H AR
# Peak Tuning Flags int 2006 fast
iggdssasstdadstdasstdgsdsdadstdgsataRsA A RAREARAREAEAEEEEEEEEEE
int=peak=default:

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

PASS1 CFLAGS = -prof-gen

PASS2 CFLAGS = $(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

FHA A S S
FHAHH A 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
$endif
Dell vs. Sun servers: R910 performance comparison A Principled Technologies test report 10
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$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

FHEH A A S S
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
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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SPECint_rate_base2006



copies=8

%endif

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

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= $ (FAST) -auto-1lp32 -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

FHAH A AR AR A H A HAF R AR AR AR A H AR E A
# 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 = S (FAST) -prof-use
PASS1 LDFLAGS = -prof-gen

PASS2 LDFLAGS = $(FAST) -prof-use

Dell vs. Sun servers: R910 performance comparison A Principled Technologies test report 12
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410.bwaves=peak=default:

OPTIMIZE= $(FAST) -opt-prefetch

feedback=0

FHAHH AR R
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-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}
copies=32

$endif

R H A H A A A A A
FHA#fHHH A4 A4

416.gamess=peak=default:

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

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
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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 E 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

FHAF A 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
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%endif

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

%endif

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

$endif

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

$endif

%$ifdef %{dp-wsm-6cCc}
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 A S S
FHAHHH A4S H A4

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=

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}
copies=2

$endif

%$ifdef %${up-nhm}
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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 S S
FHAHHHH 4SS S S 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 i
idgdsssadstdadasdgdgtaadR AR RARAREEREEEEEEEEEEEEE

$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

A ad A A A A A A A A A A A A A 4 A
FHHHfd a4 At h a4 At 4 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 A

$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-6¢C}
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 R
FHHHHEHH A

481 .wrf=peak=default:
basepeak=yes

482 .sphinx3=peak=default:
PORTABILITY=

CC= icc -m32

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

FHAFH AR AR H AR AR E RS
# (Edit this to match your system)
S i i i i

default=default=default=default:

license num = 3184

test sponsor = Dell, Inc

hw avail = Mar-2010

sw_avail = Feb-2010

tester = Principled Technologies, Inc.
hw cpu name = Intel Xeon X7560

hw _cpu char =

hw_cpu mhz = 2270

hw_disk = 73 GB SAS, 15000RPM

hw fpu = Integrated

hw memory = 128 GB (32 x 4 GB DDR3-8500) GB
hw model = Dell PowerEdge R910

hw ncpuorder =1,2,3,4 chip

hw ncores = 32

hw nchips = 4

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

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
$ifdef %{no-numa)
notes submit 000 = taskset was used to bind copies to the cores
%endif

numactl was used to bind copies to the cores

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
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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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APPENDIX C—SPECINT2006 OUTPUT

This appendix provides the SPECint2006 output files from the median run for the test servers.

Red Hat Enterprise Linux 5.4 server: Dell PowerEdge R910

SPEC® CINT2006 Result

Dell, Inc. SPECint®_rate2006 = Not Run
Dell PowerEdge R910 SPECint_rate_base2006 = 691
CPUZG license: 3164 Test date: Mar-2010
Testspemsor:  Dell, Inc. Hardware Availability: Mar-Z010
Tested by: Principled Technologies, Inc. Software Availability: Feb-2010

t"#P ]m bl:ﬁ ' II ' .“ ' ‘l. ' :." ' “ ' -:. ' I.I ' - ' I ' III ' I.I ' .I.I ' “-I ' :.Ill ' | I
400._peribench I :
LbzipZ = I =
403.gcc s I 555
29.mef I L
845.p0bmk st I &
436.hmmer & I !Iia
#58sfeng s i o
462 libquantum &4 I 1630
464.h264rel  w I o
47Lomnetpp & I w
4Td.astar & I c,u
iB3xalanchmk & I L
PO rwie bas 004 - @31
Hardware Software
CPU Name: Intel Xeon XT560 Operating System:  Rad Hat Enterprise Limux (kernel
CPU Characteristics: 2.6.18-164.9.1 0I5 x86_64)
CPU MHe: 2270 Compllar: Intel Cot ?mEuslnn:J Campiler for IA3Z and
: Integrated Imel 64, Version 11
CPU{s) enabled: 32 cares, 4 chips, 8 cores/chip, 2 threads/core A Pa ﬁ;leIIBI]IIthgeID Leproc_p_11.1.064
E:Puuaqms] e 2KRI+32KBDonch F'Lms!"z'li'e-l
Secondary Cache: 256 KB 1+D on ch]puget ciiepu e 3 Hgmsnl:;_ Elmulf"ﬂ 3 {multi-user)
L3 Cache: : :E_'I MB I+D on chip per chip Peak Pointers BZI‘t'pd-hl“ vl
- Other Software: M.I.CI.'Dq 1l SmartH b
}[",Iéﬁ'g'f"mm ;523%3553“ 4 LB DDR3-8500) " Binutlls 2.18.50.0.7 20080502
Otther Hardware:
Standand Pﬂfﬂﬁmmﬂmpnnﬂm
i0@spec.ong 1
e spec.orgy Page
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SPEC CINT2006 Result

Dell, Inc.
Dell PowerEdge R910

SPECint_rate2006 = Not Run
SPECint_rate_base2006 = 691

CPUZM06 Heense: 3154
Test sponsor: Dedl, Imc.

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

Tested by: Principled Techaologies, Inc. Software Availability: Fab-2010
Results Table
Base Feak
Benchmark | Copies |Seronds| Ratio |Seconds| Ratio |Seconds| Ratio | Copies |Seconds] Ratio |Seconds] Rafio | Seconds] Ratio
400 pertbench bt| 1067  sms| 10es|  ses| 1o0es  smsl
o001 bzip? B4 1408 a3a| woe| a3m|  14m| 4z
403 gec B4 mas| ss1|  mes|  ss7|  mm| sl
825 meF B 6os| ea| ey @3 7w e
845 gobmk Bd| oes| 6El| eez) R3] s el
456 hmmer B4 61s| oes| 623 sse|  es|  oag
458 sjeng 64| 1zzs|  e30| 1zzr|  es1| 1zm| e
I — B4 7es| emo| 7es| 1eso|  7Er|  1ee0f
464 2 Ba| 157z  oon| ase7]  med| 1ses]  mis
W71 amoetpp B4 828 ae3| mza|  ae3|  Em|  am)
475 astar Bt 10a1]  a3z| o] w2 ioms]  am
483 sealanchrmk Bd| ses]  7s7|  sma)  7sE|  sas] 7

Results appear in the arder In which they were mun. Bold underlined text Indicates a medlan measurement.

Submit Notes

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

Base Compiler Invocation
C I:lerh:'lima:l:::‘“132

C++ benchmarks
icpe -maz

Base Portability Flags

400 peribench: -DSPEC_CPU_LINUX TA3Z
462 ibqpantum: -DEPEC_CPU_LINIK
483xalanchmk: -DSPEC_CPU_LINUX

Base Optimization Flags
C benchmarks:

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

Cantinued on next page

Page 2
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SPEC CINT2006 Result

Dell, Inc. SPECint_rate2006 = Not Run
Dell PowerEdge R910 SPECint_rate_base2006 = 691
CPUZD06 Hrense: 3184 Test date: Mar-2010
Test spansor: Dedl, Inc. Hardware Avaidlability: Mar-2010
Tested by: Principled Techaologies, Inc. Software Availability: Fab-2010

Base Optimization Flags (Continued)
C++ benchmarks:
-XEEE4.2 -1po -03 -no-prec-div -opkb-prefetch -wWl, -z mldefs
-L/home/cmplr/uerdfalrahate/cpu2006.1.1.1211.1/11bic11.1-32bit -lemartheap

Base Other Flags

C benchmarks:

403 gee: -Dalloca-_alloca

SPEC and SPECint are registered trademarks of the Standard Performance
Evaluation Corporation. All other brand and product names appearing in
this result are trademarks or registered trademarks of thelr respactive
hodders.

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

Tested with SPEC CPU2006 v1.1.
Report generated on Fri Mar 12 13:02:49 2010 by SPEC CPU2008 PS/PDF formatier w5128,

Standard Performance Evalistion Corporation

IinfoiE: 1
o Page3
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Solaris 10 10/08 server: Sun SPARC Enterprise T5440
http://www.spec.org/cpu2006/results/res2009q3/cpu2006-20090717-08200.html

B
i SPEC® CINT2006 Result
spect Copyrighl 20052005 Standar Perfomance B Corp
Sun Microsystems SPECint®_rate2006 = 360
Sun SPARC Enterprise T5440 | SPECint_rate_base2006 = 338
CPUZ2ME6 Hoense: § Test date: May- 2000
Test sponsor: Sun Microsystems Hardware Availability: Jul-2009
Tested bry: Sun Microsystems :
E'Fr:l "'II 'I | 1]l i
400.peribench > i
WLbzipz 7 ':7%
5 51
403gee 2 |:‘2
55 28
e =
445gcbmk 2 | ua
=3 | . ilo
456 hmmer o |
55 7z .
ke 3 | T st
$52. libquantum =5 I lzi-m
464 h264ref 25 | -y
=3 | ila
4TL.omnetpp 255 I 3:15
AT3astar 20 | :ﬂ
=5 | REE
483 xalanchmk =5 I !15 1
SPECint_rate_base2006 = 118
SPECint_rate2006 = 360
Hardware Software
CPU Mame: UltraSPARC T2 Plus Operating System:  Solaris 10 509
CPU Charactaristics: Compiler Sun Stndio 12 Update | and geofss V421
CPU MHz: 1596 E!EEESM.I.MH dedsdl below)
FPLI: Integrated Auto Parallel:
CPU(s) enabled: 32 cares, 4 chips, 8 coreslchip, B threads/core | Flle System: s
CPUis) orderable: 1 i 4 chips System State: Defanlt
o M LT e T
E;;Mlh? Niona +1 e chip per chip Other Softwars: MNone
Other Cache: MNons
e SRS
- TS
teysten 24x TH»CLBZ[?SUS(}R FC-AL ;::l:lks
In Zx SE3510 enclosures
Other Hardware: MNons
Standard Mmﬁmmmmwwm
o0& spec.ong 1
heip:fwww spec.ong’ Fage
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* SPEC CINT2006 Result

Spect Copyrighl 50052005 Standand Preinmance: Evahation Corpoion

Sun Microsystems SPECint_rate2006 = 360
Sun SPARC Enterprise T5440 |SPECint_rate_base2006 = 338
CPUZ006 Heemse: 6 Test date: May- 2000
Test sponsor: Sun Microsystems Hardware Avadlability: Jul-2009
Tested by: Sun Microsystams Software Availability: Jun-2009

Results Table
Base Feak

Benchmark | Copies |Seronds| Ratio |Seconds| Ratio |Seconds| Ratio ies |Seconds| Ratio |Seconds] Rafio |Seconds] Ratio
400 pertbench zss| 1| sm|  mme|  men| 7eeel  snd|  zss|  esedl sme]  msm| 3l e ses
401 bip2 2ss| 1ovsa|  22s| pomes|  zpe| woven| e  2ss| ozl zw| 1osz]  zae peme 21|
403 goe 255 mare| 242 mavel  zez| msoa| 24|  mss( om0l zsi| mims]  2si|  mieg s
825 meF 25| mms|  zma| @108  oma| mise]  2ea|  2ss| @)  es|  mies)  2es|  miesl  gas
1445 gobemk 255 estr|  ane| esial  ann| eses|  an|  mss[  eosEl  ees| mom]  aeg)  eoed  an
1456 hummer 255 aez| 21| nz|  mz| wnss| ] ess( szl esel  sems]  zm smel  zm
5B sjeng 255 ssa| 3as| me17|  os0| mses|  sas|  mss[ msae  see| msed]  seo|  ssig s
462 libquantum 2ss| wigz] wzeo| wws| pmm| am| rmwo| ess|  wsrl zeo]  wms)  pzml  an]  wem
464 2 ass| 13671)  ans[ 1s6es|  ana| psesi| | ess| psemdl  ws| 1mem|  aes| nsmsd s
P —— ass| 5031 aw7[ weer|  wo| som| el ozl som|  s|  asw|  sadl s ;g
473 astar 25| &4to| 277| masE|  gm| ease|  zwy|  mss(  sem1|  2au|  somel  zes  sarr]  zag
483 sealanchrmk os5) ssas)  ams| sees]  ms) ssed| 3l essl sovsl  sw]  som]  mel  som s

Results appear in the arder In which they were mun. Bold underlined text Indicates a medlan measurement.

Compiler Invocation Notes

Sun Studio 12 Update 1 pre-release build 41.1 wae used.

Peak alsoc uses "E0C for SPARC Systems 4.2.1", which
combines goc with the Sun Code Generator for SPARC
gyetems. It is inwocked as "goc™, and accepke source
code compatible with GOC 4.2.
For more information, including support, see

htkp: //cooltoole. sunecurce. net fgoc/

Submit Notes

A processcr eekb was created using
pereet -c 1-255
and the runspec process was placed into the set using
pereet -e 1
The config file option 'submit’ was uesed 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}. HNHote that saying *"131072"
ie preferable to "unlimited*, because there ie a tradeoff
between space for the stack ve. space for the heap.

an

next page
Standard Performance Evalistion Corporation
Lnfi 1
g spec o .
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f  SPEC CINT2006 Result

spec
Sun Microsystems SPECint_rate2006 = 360
Sun SPARC Enterprise T5440 |SPECint_rate_base2006 = 338
CPUZD0E Hrense: 6 Test date: Mary- 2009
Test sponsor: Sun Microsystems Hardware Avadlability: Jul-2009
Tested by: Sun Microsystams Software Availability: Jun-2009

Operating System Notes (Continued)

Jetc/eystem parameters
antoup=610
Causes pages older than the listed number of seconds to
be written by feflush.
tune t feflushr-10
Controle how many seconde elapee between runs of the
page flush daemon, feflush.
teb ree factor-128
Euggests that the the size of the TSE (Translation Storage Buffer)
may be increased if it is more than 25% (128/512) full. Doing Bo
may reduce TSB trape, at the cost of additiocnal kernel memory.
zfe:zfe arc max - Oxlo0000000
LimiEe the consumption of memory by the zfs file system

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

The system had 137 GB of ewap space.

Platform Notes

This result was measured on a Sun SPARC Enterprise TS5440.
The Sun SPARC Enterprise TS5440 and the Fujikteu SPARC
Enterprise T5440 are electrically equiwvalent.

Base Compiler Invocation

C benchmarks:
cc

C++ benchmarks
[

Base Portability Flags

400 perlbench: -DSPEC_CPU_SOLARIS SPARC
403 geo: -DEPEC_CPU_SOLARIS
462 libquantum: -DSPEC_CPU_SOLARIS
483 @lanchmk: -DSPEC_CPU_SOLARIS

IinfoiE: 1
o Page3
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f  SPEC CINT2006 Result

spec
Sun Microsystems SPECint_rate2006 = 360
Sun SPARC Enterprise T5440 |SPECint_rate_base2006 = 338
CPUZD0E Hrense: 6 Test date: Mary- 2009
Test spamsor:  Sun Microsystams Hardware Availability: Jul-2009
Tested by: Sun Microsystams Software Availability: Jun-2009
Base Optimization Flags
C benchmarks:

-g -fast -xipo=2 -xpageslze-4M -xprefetch-notauto -xalias level-std
-M fusrflib/ld/map.besalign

C++ benchmarks:
-gl -library=-stlportd -faest -xipo=2 -xpagesize-iM -xprefetch-notaunto
-xdepend -xaliae level-compatible -M juer/lib/ld/map.besalign

Base Other Flags

C benchmarks:
-xjobe=32 -V -§

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

Peak Compiler Invocation
C benchmarks (except as noted below):
oc

403.gce: goo
456 hmmer: goo

C++ benchmarks
[

Peak Portability Flags

400.peribench: -DSPEC_CPFU_SOLARIS SPARC
462 Iibquantum: -DSPEC_CPU_SOLARTS
483 xalanchmk: -DSPEC_CPU_SOLARIS

Peak Optimization Flags

C benchmarks:

400.perlbench: -g -xprofile-collect: . ffeedbackipass 1)
-xprofile-use: . /feedback(pass ) -fast -xpagesize-4M
-xprefetch-notauto -M fusr/lib/ld/map.besalign
-xaliae level-std -xipo=2 -Xc -xrestrict -1faset

Cantinued on next page
Standard Performance Evalistion Corporation

IinfoiE: 1
g o spec trg Page 4
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f  SPEC CINT2006 Result

spec
Sun Microsystems SPECint_rate2006 = 360
Sun SPARC Enterprise T5440 |SPECint_rate_base2006 = 338
CPUZD0E Hrense: 6 Test date: Mary- 2009
Test sponsor: Sun Microsystems Hardware Avadlability: Jul-2009
Tested by: Sun Microsystams Software Availability: Jun-2009

Peak Optimization Flags (Continued)

401 bzip2: -g -xprofile-collect:./feedback(|pass 1)
-xprofile-use: . /feedback(pass ) -fast -xpagesize=4M
-M fusr/lib/ld/map.besalign -xalias_ level-strong

403.gee: -xprofile-collect:. ffeedback|pass 1)
-xprofile-use: . /feedback(pass ) -fast -xpagesize-4M
-xprefetch-notauto -Wl, -M, fusr/lib/ld/map.besalign -xipo-2
-xalias level-std

1#¥mcf: -g -fast -xprefetch-no¥auto -M Jfusr/lib/ld/map.bssalign
-xipo-2 -xrestrict -xalias level-std -1faset

445 gobmk: -g -xprofile-collect:./feedback(pass 1)
-xprofile-use: . /feedback(pass ) -fast -xpagesize-4M
-xprefetch-notauto -M fusr/lib/ld/map.besalign
-xaliaes level-ptd -xrestrict

456 hmmer: -xprofile=collect: . /feedback(pass 1)
-xprofile-use: . /feedback(pass ) -fast -xpagesize-4M
-Wl,-M, fuer/lib/ld/map.beealign -xipo-2 -xalias level-std

458 sleng: -g -xprofile-collect: . ffeedback{pass 1)
-xprofile-use: . /feedback(pass ) -fast -xpagesize-4M
-xprefetch-notauto -M fusr/lib/ld/map.besalign -xipo-2

462 libpantum: basepeak = yes

464 h?Gdref: -g -xprofile-collect:. /feedback(pass 1)
-xprofile-use: . /feedback(pass ) -fast -xpagesize-4M
-xprefetch-notauto -M fusr/lib/ld/map.besalign -xipo=2
-xaliae level-std

C++ benchmarks:
47 omnetpp: basepeak - yes

4T73astar: -g0 -library-stlportd -xprofile-collect:./feedback|pass 1)
-xprofile-use: . /feedbackipass Z) -fast -xpagesize heap=-4M
-xpageeize stack-64K -xprefetch-notauto -xde;

-xalias lewvel-compatible -M fusr/lib/ld/map.besalign
-xipo=2 -xarch-wBplusb -1fast -lbedmalloc

483 xalanchmk: -g0 -library-stlportd4 -fast -xpagesize-4M
-xprefetch-notauto -xdepend -xalias level-compatible
-M fuer/lib/ld/map.beealign -xipo=-2 -1fast

Standard Mmd?uMmmEmpunHm

g spec o Fage s
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@[ SPEC CINT2006 Result

Sun Microsystems SPECint_rate2006 = 360

Sun SPARC Enterprise T5440 |SPECint_rate_base2006 = 338

CPUZD0E Hrense: 6 Test date: Mary- 2009

Test sponsor: Sun Microsystems Hardware Avadlability: Jul-2009

Tested by: Sun Microsystams Software Availability: Jun-2009
Peak Other Flags

C benchmarks (except as noted below):
-xjobe=32 -V -§

403 .gee: -v
456 hmmer: -v

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

The fags file that was used to format this result can be browsed at
http: / /www.Bpec.org/cpu2006/flage/sun-Solarie-studiol2-12ul-and-gocfesd . 2. r3 _himl

Yo cam abso dorwnilnad ithe XML Flags scerce by sving the following link:
nttp: //www. spec .org/Cpuz006/flags/5um-S0laris-5tudiolz - 17ul -and-gootesd . 2 .03 . aml

SPEC and SPECint are registered trademarks of the Standard Performance
Evaluation Corporation. other brand and product names appearing bn

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

For questions about this result, pleass contact the tester.
For other inguiries, please contact webmaster&sper org.

Tested with SPEC CPUZ006 v1.1.
Report gensrated on Wad Awg 5 18:24:24 2009 by SPFEC CPU2006 PS/PDF formatter v6323.
Standard Performance Evalistion Corporation

IinfoiE: 1
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Dell vs. Sun servers: R910 performance comparison A Principled Technologies test report 28

SPECint_rate_base2006



Solaris 10 10/09 server: Sun SPARC Enterprise M5000
http://www.spec.org/cpu2006/results/res2009q4/cpu2006-20091012-08882.html

B
i SPEC® CINT2006 Result
spect Copyetghl 2005- 2005 Standam Fy = Corp
Sun Microsystems SPECint®_rate2006 = 296
Sun SPARC Enterprise M5000 | SPECint_rate_base2006 = 267
CPUZD06 Heense: & Test date: Sep-2009
Test sponsor: Sun Microsystems Hardware Availabdlity: Mov-20089
Tested by: Sun Microsystems Software Availability: Oci-2009
W0 G0 Wi Bl i) I i H T aa0 o = T G e 6
mP..I..|..|..|..|..|..|..|..|..| Foal v bl ol 1 'ﬂlj 1 [ B |
a|
400.perlbench oy I 5&]
400bzipz  © | 5
f0agee = | oh
420.mef - i y =
M5pobmk o | e
“ ik
456 hmmer = | =
' “ | i -
458 sjeng z i y i
462 lbquantum % i iT
B | GBS
454 h2i4ref oy I 55.] 1
4TLomnetpp 2 IZE:
4Tdastar = | 1
B i
4B3xalanchmk s I “"1;
SPECint_rate_base2006 = 267
SPECint_rate2006 = 296
Hardware Software
CPU Name: SPARCE4 VI Operating System:  Solarts 10 10409 ({s10s_uBwos_06)
CPU Characteristics: Compller: San Studio 12 Update 1 ples paiches {see nobes)
E]]:H MHz: ]253-(} ;;L]LmsFamIJEI: E
: nie J
CPLU{s) enablad: 32 ;-\:E.;ddups. 4 coresichip, 2 threads/core 5 mysgﬂlaﬁe: Defaunlt
CPU{s) orderable: 1 i 4 CPLUMs; mach CPUM contains 2 CPU chips Pranters: 32-hat
Primary Cache: 64 KB [ + 64 KB D on chip per core Peak Polnters: 32-bat
Secondary Cache: 5632 KB 1+D on chip per chip Other Software: MNone
Giher Corte Nome
: one
Meu'-uj'D o : ;25 Elatﬁl x 2 GE), B-way interleaved
=k C 36 Bx3- Mo
USSR JixTACB 15000RPR FCAL disks
In 2 x SE3510 enclosuras
Other Hardware: Mone
Standard Pufmﬁ Evahmtion Corporation
& spec.ong 1
heip:Saww spec.org’ Fage
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f  SPEC CINT2006 Result

ipec

Sun Microsystems SPECint_rate2006 = 296
Sun SPARC Enterprise M5000 | SPECint_rate_base2006 = 267

CPUZ006 loemse: & Test date: Sep 2008

Test sponsor: Sun Microsystems Hardware Avadlability: Nov-2009

Tested by: Sun Microsystams Software Availability: Oci-200%

Results Table
Base Feak

Benchmark | Copies [Seconds| Hatio [Seconds| Ratio [Seconds| Ratin | Copies [Seconds| Ratio [Seconds| Hafio |Seconds| Hatio
400 pesi bench 64| 1601) oo | 1sem| smn | 1se6|  ase 6 16y sar | 1] se | msi| sen
401 ipz Ba| 4630 133 | aes1| 133 | asw| 1 szl 1561 o8 | assel 1o | 1seE 1m0
403, gex Ba| 2647 195 | mee7| 12 | zesm| 1m0 6 2607 1os | zemr| 1m2 | zesi 1me
428 mef B4 zmsa| 2oz | zmea| w2 | zem| o 32| 1715 =0 | 1218 = | 1219 zan
1445 gobenk B4 145z a6z | 1es0) 463 | 1as1 4 6 130 sm 1354 495 | 13a8 amm
456 hmmeer 64| zosa| zma | moca| ms | moEl e 63 zoes| ge0 | =0z am maz  zag
l458.5jeng 64| zzsa| a7 | zese| a7 | zeml a7 6 cose 31 | zeesl 3; | as 3w
I — B4| 227z se4 | 27| ses | z2eE  ses 6 mse ser | zami| s | zsd  sen
464 m6dres ba| zzms| 624 | a2es| 625 | 227s| e 6 zie| eea | zizs| e | zuze| s
1471 omnetpp Ba| ams| sz3]  ams|  sz7|  as1a|  ses|  ma[  amsE  cea|  azssl  maen|  amss ma
1473, 2tar pa| z8e3) 157 | 2mmz| 155 | 2me2| 157 2l 105 w2 | s | e am
|43, xalanchmik Ba| 1660 266 | 1662 266 | 1643 ze9 6f ee0| e | ieee] 2e6 | 153 2

Results appear in the arder In which they were mun. Bold underlined text Indicates a medlan measurement.

Compiler Invocation Notes
Sun Studio 12 Update 1 wae ueed, plue patch 119963-17

Sun Studioc compiler patches are available at
http: //developers. sun. com/sunstudio/downloads/patches/ss12ul patches. jep

Submit Notes

PFrocesses were assigned to specific processocre ueing "phind’
commands. The config file opticn "submit’ wae ueed, along
with a list of processore in the "BIND" wvariable, to generate
the pbind commands. (For details, please see the config file.)

Operating System Notes

ulimit -g 131072 wae used to allow the stack to grow

up to 131072 KB (aka 128 MB}. HNote that esaying "131072"
is 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 fsflushr-1o
Conktroles how many seconds Elaeae between rune of the

vnn.nmtp.gu
Standard Performance Evalistion Corporation
Lnfi 1
g spec o a2
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SPEC CINT2006 Result

Sun Microsystems
Sun SPARC Enterprise M5000

SPECint_rate2006 =
SPECint_rate_base2006 = 267

296

CPUZMNG Hoense: 6
Test sponsor: Sun Microsystems
Tested by: Sun Microsystams

Test d

Hardware Avadlability: Nov-2009
Software Availability:

ate: Sep-2009

Oct-2005

Operating System Notes (Continued)

page flush daemocn, feflush.
aunktoup=a00
Causes pages older than the listed number of seconds to
be written by fsflush.
zfe:zfe arc max - 0Ox10000000
Conkrol the amount of memory used by ZFS for caching
lpg alloc prefer-1
Prefer local pages, even i1f not easily available

other System Settingse:

The webconsocle service wae turned off using
gvcadm disable webconeole

The system had 50 GB of swap space

Platform Notes

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

This result is measured on a Sun SPARC Enterprise M5000
Server. The Sun SPARC Enterprise M5000 and the Fujiteu
SPARC Enterprise M5000 are electrically eguivalent.

General Notes

OMP_NUM_THREADS TE4T

EUNW MP PROCBIND - "true®

SUNW MF THR IDLE - ®SPIN®
(although these wariables were set prior to the run
they did not affect performance, since the benchmarks
were compiled in serial mode.)

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

Compiler Invocation
C benchmarks:

C++ benchmarks:
[ & &

Page 3
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f  SPEC CINT2006 Result

spec
Sun Microsystems SPECint_rate2006 = 296
Sun SPARC Enterprise M5000 | SPECint_rate_base2006 = 267
CPUZD0E Hrense: 6 Test date: Sap-2009
Test sponsor: Sun Microsystems Hardware Avadlability: Nov-2009
Tested by: Sun Microsystems Software Availlability:  Oct-2000

Portability Flags

400, perlbench: -DSPEC_CPU_SOLARIS SPARC
403 geo: -DEPEC_CFU_SOLARIS
462 ibquantum: -DSPEC_CPU_SOLARTS
483 xalanchmk: -DSPEC_CPU_SOLARTS

Base Optimization Flags
C benchmarks:

-faest -fma-fused -xipo-2 -xpageslze-iM -xarch-sparcimaf
-xalias level-std -112amm

C++ benchmarks:
-xdepend -fast -fma-fused -xipo-2 -xpagesize-4iM -xarch-sparcfmaf
-xalias level-compatible -library-stlportd -1fast

Peak Optimization Flags

C benchmarks:

400 perlbench: -xprofile-collect:. ffeedback(pass 1)
-xprofile-use: . /feedback(pass ) -fast -xpagesize-4M
-M fuer/lib/ld/map.beealign -fma-fused -xipo=2
-xaliae level-gtd -xrestrict -xprefetch-noiauto -Xc
-1faset

401 bzip2: -xprofile=collect: . feedback(pass 1)
-xprofile-use: . /feedback(pass ) -fast -xpagesize-4M
-fma-fused -xaliae lewvel-strong

403.gce: basepeak = yes

4 mcf: -fast -xpagesize-4dM -xipo-2 -xalias level-std -xrestrict
-xprefetch-no -1fast

445 gobmk: -xprofile-collect: . /feedback(pes 1)
-xprofile-use: . /feedback(pass ¥} -fast -xpagesize-4M
-fma-fused -xarch-sparcfmaf -xalias lewel-std -xrestrict
-11zamm -

456 hmmer: -xprofile-collect: . /feedback(pass 1)
-xprofile-use: . /feedback(pass ) -fast -xpagesize-4M
-fma=fused -xipo=2

458 sleng: Same as 456 . hmmer

IinfoiE: 1
g o spec trg Page 4
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f  SPEC CINT2006 Result

spec
Sun Microsystems SPECint_rate2006 = 296
Sun SPARC Enterprise M5000 | SPECint_rate_base2006 = 267
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)

462 libpantum: - fast -xpagesize-4dM -xipo=2 -xprefetch-no -fma=-fused
-1bedmalloc

464 h?Gdref: -xprofile-collect: . ffeedbackipass 1)
-xprofile-use: . /feedback(pass ) -fast -xpagesize-4M
-xipo=2 -xarch-sparcfmaf -xaliae level-std -xprefetch-no
-112amm

C++ benchmarks:

471 omnetpp: -xdepend -xprofile-collect:. /feedbackipass 1)
-xprofile-use: . /feedback(pass ¥} -fast -xpagesize-4M
-xalias level-compatible -library-stlportd -fma-fused
-xipo=2 -xprefetch level-2 -Qoption cg -Qlp-awv-0 -1fast

473astar: -xdepend -xprofile-collect:. /feedbackipass 1)
-xprofile-use: . /feedback(pass ) -fast -xpagesize-4M
-xalias level-compatible -library-stlportd
-M fusr/lib/ld/map.besalign -fma-fused -xipo-2
-xprefetch-notauto -1fast -lbedmalloc

483 xalancbmk: basepeak = yes

Other Flags

C benchmarks:
-xjobe=32 -V -§

C++ benchmarks:
-xjobe=32 -werbose-diagse,versicn

The flags file that was used to format this result can be browsed at
http:/ /www.Bpec.org/cpu2006,/flage/sun-Solarie-5studiolz-12ul-and-gocfesd . 2. rd _himl

Yo cam abse dorwnlnad the XM Flags sowrce by sving the following link:
http: f fwwe. spec org/opu00E /L lags /Sum-Salaris -StudiolZ-12ul -and -goofesd .2 rd . el

SPEC and SPECin are r trademarks of the Standard Performance
Evaluation Corporation. other brand and product names appsaring bn
this result are trademarks or reglstered trademarks of thelr respective
holdars.

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 Wed Oct 28 11:54:04 2009 by SPEC CPU2006 PS/PDF formatter vB323.

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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