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SPEC CPU2006 SPECint_rate_base performance and
power consumption on multi-processor Intel- and AMD-

based servers

Executive summary

Intel® Corporation (Intel) commissioned Principled
Technologies (PT) to measure the performance of SPEC*
CPU2006 on multi-processor servers using the following
four processors:

e Dual-Core AMD* Opteron* processor 8220
(2.80GHz, 95W)
e Dual-Core Intel Xeon® processor 7140M (3.40GHz,

150W)

e Quad-Core Intel Xeon processor E7340 (2.40GHz,
80W)

e Quad-Core Intel Xeon processor L7345 (1.86GHz,
50W)

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

WWwWw.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

KEY FINDINGS
The Quad-Core Intel® Xeon® processor
E7340-based server delivered 208.9
percent more performance/watt than the
Dual-Core Intel Xeon processor 7140M-
based server (see Figure 1). (We
calculated performance/watt using system-
level power measurements.)

The Quad-Core Intel Xeon processor
L7345-based server delivered 207.9
percent more performance/watt than the
Dual-Core Intel Xeon processor 7140M-
based server (see Figure 1).

The Quad-Core Intel Xeon processor
E7340-based server delivered 88.0 percent
more performance/watt than the Dual-Core
AMD?* Opteron* processor 8220-based
server (see Figure 1).

The Quad-Core Intel Xeon processor
L7345-based server delivered 87.3 percent
more performance/watt than the Dual-Core
AMD Opteron processor 8220-based server
(see Figure 1).

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
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with varying thread counts,
see the Test results section.

Figure 1 illustrates the
performance/watt for each of
the four servers. In this chart
we normalized the results for
each system to the system
with the lowest performance/
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Figure 1: Performance/watt results of the test servers. Higher numbers are better.




performance/watt. Thus, higher numbers are better.
To calculate the performance/watt we used the following formula:

benchmark score
average power consumption in watts during period of peak performance

As Figure 1 illustrates, the Quad-Core Intel Xeon processor E7340-based server delivered 208.9 percent more
performance/watt than the Dual-Core Intel Xeon processor 7140M-based server and 88.0 percent more
performance/watt than the Dual-Core AMD Opteron processor 8220-based server. The Quad-Core Intel Xeon
processor L7345-based server delivered 207.9 percent more performance/watt than the Dual-Core Intel Xeon
processor 7140M-based server and 87.3 percent more performance/watt than the Dual-Core AMD Opteron
processor 8220-based server.
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SPECint_rate_base2006 results SPECint rate base2006
180 peak performance of each
server. The Quad-Core
160 Intel Xeon processor
- E7340-based server
g 140 B Dual-Core Intel Xeon achieved a score of 159.0.
8 120 processor7140M Thisis a 98.8_ percent
7] performance increase over
ga_ 100 ugf:égggfg\ggomem" the Dual-Core Intel Xeon
o processor 7140M-based
S 80 - BQuad-Core Intel Xeon server, which achieved a
® processorL7345 score of 80.0. The Quad-
Ea_ 60 1 . Core Intel X Core Intel Xeon processor
o 4| Sr%acde'ssgﬁ%io eon E7340-based server
showed a 78.7 percent
20 1 performance increase over
the Dual-Core AMD
0 - Opteron processor 8220-
based server, which
. achieved an 89.0.

The Quad-Core Intel Xeon
Figure 2: SPECint_rate_base2006 results of the test servers. Higher numbers are better. processor L7345-based
server achieved a
SPECint_rate_base2006 score of 139.0, which is a 73.7 percent performance increase over the Dual-Core Intel
Xeon processor 7140M-based server and a 56.2 percent performance increase over the Dual-Core AMD Opteron
processor 8220-based server.

Workload

The SPEC CPU2006 workload includes two benchmark suites: CINT2006 and CFP2006. We ran only the
CINT2006 benchmark, which focuses on measuring and comparing compute-intensive integer performance.
Specifically, we measured the SPECint_rate_base2000 results for the test servers with 8 or 16 users.

Generally the best SPECint_rate_base2006 score is produced by using the same number of users as execution
units for a given server. The optimum user count for our testing was 8 on the Dual-Core AMD Opteron processor
8220 server and 16 on the remaining servers: Dual-Core Intel Xeon processor 7140M, Quad-Core Intel Xeon
processor E7340, and Quad-Core Intel Xeon processor L7345. The difference in user counts between the servers
is due to the different number or execution units (logical or physical processors) on those servers.
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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++.

Name Application area
400.perlbench Programming language
401.bzip2 Compression

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.

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.

Test results

Figure 4 details the results of our tests with 8 or 16 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.

Figure 4 details the power consumption, in watts, of the test servers while idle and during the benchmark. The idle
power is an average of a two-minute power recording while the server was idle. The average power is an average
power for the duration of the benchmark run.

Number SPECint_rate_base

of users Server 2006 results Idle power Average power

8 users Dual-Core AMD Opteron processor 8220 89.0 3241 549.7
Dual-Core Intel Xeon processor 7140M 80.0 546.3 812.0

16 users | Quad-Core Intel Xeon processor L7345 139.0 355.3 458.3
Quad-Core Intel Xeon processor E7340 159.0 364.2 522.5

Figure 4: Power consumption, in watts, of the test servers while idle and during the benchmark.
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Test methodology

Figure 5 summarizes some of the key aspects of the configurations of the server systems; Appendix A provides

detailed configuration information.

Dual-Core AMD | Dual-Core Intel | Quad-Core Intel | Quad-Core Intel
Server Opteron Xeon processor | Xeon processor | Xeon processor
processor 8220 7140M E7340 L7345
Processor frequency (GHz) 2.8 GHz 3.4 GHz 2.4 GHz 1.86 GHz
Front-side bus frequency (MHz) | , 2000 MHz 800 MHz 1,066 MHz 1,066 MHz
HyperTransport
Number of processor packages 4 4 4 4
Number of cores per processor 5 5 4 4
package
Number of hardware threads 1 5 1 y
per core
Motherboard PBTZ9RESQUDO Intel Intel Intel
49 SE8500HWA4 S7000FC4UR S7000FC4UR
Chipset o) Intel SE8500 Intel ID3600 Intel ID3600
16GB (16 x 1GB) | 16GB (16 x 1GB)
. 16GB (16 x 1GB) | 16GB (16 x 1GB)
RAM (16 GB in each) PC2-5300 FB- PC2-5300 FB-
PC2-5300 DDR2 | PC2-5300 DDR2 DDR?2 DDR2
Hard Drive HP Seagate* Seagate Seagate
DHO72ABAA6 ST3146854LC ST973401SS ST973401SS

Figure 5: Summary of some key aspects of the server configurations.

Intel configured and provided all four servers.

We used the default BIOS settings on each server.

We began by installing a fresh copy of Red Hat* Enterprise Linux* 5. We installed only the Software Development
package, disabled the firewall and SELinux, and did not install kdump. We made no additional changes to the

default installation options.

SPECCPU2006 configuration

We followed SPEC'’s standard instructions for building the CINT2006 executables. After studying the best results
for this benchmark on the SPEC Web site, we chose the following software tools:

e Intel C/C++ Compiler 10.0.023 for EM64T (Intel-based servers)
e PathScale* 3.0 (AMD-based server)

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 compilers. We copied the configuration files for those
results and used them, with modifications to reflect the appropriate system information about the server under
test, in our testing. The configuration files we used appear in Appendix B.

We report only the base metrics for the 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.
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To begin the benchmark, we performed the following steps:

Open a command prompt.

Change to the cpu2006 directory.

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

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

o <#> =8 or 16 depending on the number of users

When the run completes, the benchmark puts the results in the directory \cpu2006\result. The result file names
are of the form 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.

Power measurement procedure

To record each server’s power consumption during each test, we used an Extech* Instruments (www.extech.com)
380803 Power Analyzer/Datalogger. We connected the power cord from the server under test to the Power
Analyzer’s output load power outlet. We then plugged the power cord from the Power Analyzer’s input voltage
connection into a power outlet.

We used the Power Analyzer's Data Acquisition Software (version 2.11) to capture all recordings. We installed the
software on a separate Intel-processor-based PC, which we connected to the Power Analyzer via an RS-232
cable. We captured power consumption at one-second intervals.

To gauge the idle power usage, we recorded the power usage for two minutes while each server was running the
operating system but otherwise idle.

We then recorded the power usage (in watts) for each server during the testing at one-second intervals. To
compute the average power usage, we averaged the power usage during the time the server was producing its
peak performance results. We call this time the power measurement interval. See Figure 4 (idle and average
peak power) for the results of these measurements.
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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.

Dual-Core AMD

Dual-Core Intel

Quad-Core Intel

Quad-Core Intel

Servers Opteron Xeon processor | Xeon processor | Xeon processor
processor 8220 7140M E7340 L7345
General processor
setup
Number of processor 4 4 4 4
packages
Number of cores per > > 4 4
processor package
Number of hardware 1 > 1 1
threads per core
I\S/Iésr::;qeizvr\:telgolicy Always on Always on Always on Always on
CPU
Vendor AMD Intel Intel Intel
Name AMD Opteron Dual-Core Intel Quad-Core Intel Quad-Core Intel
8220 Xeon MP 7140M | Xeon E7340 Xeon L7345
Stepping 3 8 B B
Socket type Socket F (1207) mPGA604 mPGA604 mPGA604
Core frequency (GHz) 2.8 GHz 3.4 GHz 2.4 GHz 1.86 GHz
Front-side bus 2,000 MHz
frequency (MHz) HyperTransport 800 MHz 1,066 MHz 1,066 MHz
L1 Cache 64 KB + 64 KB 12 KB + 16 KB 32 KB + 32 KB 32 KB + 32 KB
(per core) (per core) (per core)
2x4MB (each4 | 2x4 MB (each4
L2 Cache 2x1MB 2x1MB MBs shared by 2 | MBs shared by 2
cores) cores)
L3 Cache NA 16 MB NA NA
Thermal Design Power
(TDP, in watts) 95 150 80 50
Platform
Vendor and model HP ProLiant* Intel Intel Intel
number DL585G2
Motherboard model POT29REIAUDO | sRagsoHWax | STOOOFCAUR | STO0OFCAUR
Motherboard chipset NVIDIA nForce4 Intel SE8501 Intel ID3600 Intel ID3600
Motherboard revision Ad 11 01 01
number
Intel Intel Intel
BIOS name and version HP BIOS A07 SHW40.86B.P.12 | SFC4UR.86B.01. | SFC4UR.86B.01.
(v2.10) .00.0076, 00.0010.0504200 | 00.0010.0504200
02/15/2007 71510 71510
BIOS settings Default Default Default Default
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Dual-Core AMD

Dual-Core Intel

Quad-Core Intel

Quad-Core Intel

Servers Opteron Xeon processor | Xeon processor | Xeon processor
processor 8220 7140M E7340 L7345
Memory module(s)
Vendor and model Micron* ELPIDA* Kingston* Kingston
number MT18HTF12872P | EBE10RD4AGFA | KVR667D2D8F5/ | KVR667D2D8F5/
DY-667D2 -6E-E 1G 1G
PC2-5300 FB- PC2-5300 FB-
Type PC2-5300 DDR2 | PC2-5300 DDR2 DDR2 DDR2
Speed (MHz) 667 MHz 667 MHz 667 MHz 667 MHz
Speed in the system
currently running @ 667 MHz 400 MHz 667 MHz 667 MHz
(MHz)
Timing/Latency (tCL-
{RCD-IRP-tRASMIn) 5-5-5-15 3-3-3-9 5-5-5-15 5-5-5-15
Size 16,382 MB 16,382 MB 16,382 MB 16,382 MB
Number of RAM 16 16 16 16
modules
Chip organization Double-sided Double-sided Double-sided Double-sided
Hard disk
Vendor and model Seagate Seagate Seagate
number HP DHO72ABAAG | g13146854LC | ST973401SS ST973401SS
Number of disks in
1 1 1 1
system
Size 72 GB 146.8 GB 73.4 GB 73.4 GB
Buffer Size 16 MB 8 MB 8 MB 8 MB
RPM 15,000 15,000 10,000 10,000
Type SAS SCSI SAS SAS
Intel Intel
631xESB/6321ES | 631xESB/6321ES
Controller Smart Array* LSI* Logic PCI-X B/3j00 Chipset B/3_100 Chipset
P400 Controller Ultra320 SCSI Serial ATA Serial ATA
Storage Storage
Controller — 2680 | Controller — 2680
Dri . Driver version still | LSI 53c1030 rev LSI MegaRAID LSI MegaRAID
river version
to come 08 rev 03 rev 03
Operating system
Name Red Ha.t . Red Ha.t . Red Ha.t . Red Ha_t _
Enterprise Linux 5 | Enterprise Linux 5 | Enterprise Linux 5 | Enterprise Linux 5
File system EXT3 EXT3 EXT3 EXT3
Kernel 2.6.18-8.e15 2.6.18-8.e15 2.6.18-8.e15 2.6.18-8.e15
Language English English English English
Graphics
Vendor and model ATI* ES1000 ATl Radeon ATI ES1000 ATI ES1000
number 7000
Chipset ES1000 Ao radeen 7000 | es1000 ES1000
BK-ATI BK-ATI BK-ATI BK-ATI
BIOS version VERO008.005.013. | VER008.004.037. | VER008.005.031. | VER008.005.031.
000 001 000 000
Type Integrated Integrated Integrated Integrated
Memory size 32 MB 16 MB 32 MB 32 MB
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Dual-Core AMD

Dual-Core Intel

Quad-Core Intel

Quad-Core Intel

Servers Opteron Xeon processor | Xeon processor | Xeon processor
processor 8220 7140M E7340 L7345
Resolution 1,024x768 1,024x768 1,024x768 1,024x768
Driver version Driver version still | ATI Radeon ATI ES1000 rev ATI ES1000 rev
to come RV100 02 02
Network
card/subsystem
HP NC371i Broadcom*
Vendor and model Multifunction BCM5704 dual Intel PRO/1000 Intel PRO/1000
number Gigabit Server NetXtreme* EB/Intel 82575EB | EB/Intel 82575EB
Adapter Gigabit Adapter
Type Integrated Integrated Integrated Integrated
Intel Intel

Driver version

Driver version still
to come

Broadcom rev 10

80003ESLAN rev
01

80003ESLAN rev
01

Optical drive

Vendor and model
number

TEAC* DW-224E-
R

Philips* SDR089

Optiarc* DVD-
ROM DDU810A

Optiarc DVD-
ROM DDU810A

USB ports
Total number 4 S 5 5
Type USB 2.0 USB 2.0 USB 2.0 USB 2.0
Power supplies
Total number 1 1 1 1
Wattage of each 1,300 1,470 1,570 1,570
Cooling fans
Total number 6 4 8 8

. . 4x80 mm + 4x80 mm +
Dimensions 120 mm 120 mm 4%120mm 4%120mm
Voltage 12V 12V 12V 12V

4x1.76 A+4x 4x176 A+4x

Amps 39A 3.3A 33A 33A

Figure 6: Detailed system configuration information for the four test servers.
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Appendix B — SPECint_rate configuration files

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

Dual-Core AMD Opteron processor 8220

HH## e
# AMD64 (64-bit) Linux Pathscale v3.0 config file
for CPU2006

If you are building and running on a newer Linux distro that
uses the GCC v4.x compilers by default, then you need to either
use "--define gnu4_fe" on the runspec command line or uncomment
the "%define gnu4 fe" line below:

o H FH H H H H H

define gnu4_fe

# %define gnu3_fe

#

# gnu3_fe is the default, so really does not need to be defined.
HH#HH S

flagsurl=http://www.spec.org/cpu2006/flags/CPU2006_flags.20070515.xml
tune = base

ext = amde64
output_format = all
teeout = no
teerunout = no
mean_anyway = yes
reportable = yes
verbose =6

# Include machine-specific section

#include: AMDsut.inc

#o----- Begin inclusion of 'AMDsut.inc’'
FHEHHHHHHEEHHTEEEHHEH R R R R
R R R R R

# Machine-specific section
R R R

hw_cpu name =

hw_cpu_mhz
hw_disk
hw_fpu
hw_memory
hw_vendor
hw_model
hw_avail
hw_nchips
hw_ncores
hw_ncoresperchip=
hw_nthreadspercore =
hw_ncpuorder
hw_pcache
hw_scache
hw_tcache
hw_ocache
hw_other
sw_file
sw_0s000
sw_0s001
sw_state
license num
test_date
prepared_by
test_sponsor

tester =
submit = taskset -c $SPECCOPYNUM S$command
# ---- End inclusion of '/cpu2006/config/AMDsut.inc'
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HEHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH
sw_compiler000 = QLogic PathScale
sw_compiler00l = Compiler Suite, Release 3.0

sw_other = SmartHeap 8.0 32 bit Library for Linux
sw_auto parallel = No
sw_avail = Apr-2007
test_date = Apr-2007

default=default=default:
HEFHHHHHHH A A HH S HH S S S HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH S
# Compiler selection

#

#

cc = pathcc

CXX = pathccC

FC = pathf9os

# If compiling on a machine NOT having the target machine's
# AMD64 architecture, then uncomment the following
# compiler define variables.

# CC = pathcc -march=opteron

# CXX = pathCC -march=opteron

# FC = pathf95 -march=opteron

SMARTHEAP DIR = /opt/SmartHeap 8.1/1lib

HH##HH T
# Portability for default 64-bit code generation
H#HHHHHHH

default=default=default:
PORTABILITY = -DSPEC_CPU_LP64

H#HHHHHHH
# INT Portability
HH##HHFHHH

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

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

471 .omnetpp=default=default:
# Needed to avoid -DSPEC_CPU LP64 on -m32 C++ base codes
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

# #
# SPECint Tuning & Notes #
# #
R R R R R R
int=base:

COPTIMIZE = -Ofast -OPT:malloc_alg=1l -static

CXXOPTIMIZE = -Ofast -m32

EXTRA_CXXLIBS= -L$ (SMARTHEAP DIR) -lsmartheap

sw_base ptrsize = 64-bit
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sw_peak ptrsize = 32/64-bit
R R R R R
# INT Peak Tuning

HHHHHHEE R R R R

int=peak=default:

OPTIMIZE = -static

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:0fast: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 .libquantum=peak=default:
COPTIMIZE=-03 -ipa -CG:local fwd sched=on -IPA:space=1000
feedback=0

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

HH##HEFHH
# FP Portability
HH#HHHHHHH R

436 .cactusADM=default=default:
FPORTABILITY= -fno-second-underscore
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$ifdef %{gnu4 fe}

447 .deallI=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

FHHHHEHHHHEEEH R R R R

# #
# SPECfp Tuning #
# #
R 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

HEHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHS
# FP Peak Tuning
HEFHHHHHHHHH A A A HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH 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 = -fb_create fbdata
PASS2 CXXFLAGS = -fb_opt fbdata
PASS1_FFLAGS = -fb_create fbdata
PASS2 FFLAGS = -fb opt fbdata
PASS1_LDFLAGS = -fb_create fbdata
PASS2 LDFLAGS = -fb_opt fbdata

410.bwaves=peak=default:
FOPTIMIZE=-03 -OPT:Ofast:IEEE_arith=3 -LNO:blocking=off:ignore_feedback=off

416 .gamess=peak=default:
FOPTIMIZE=-02 -OPT:0Ofast: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:
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CXXOPTIMIZE=-Ofast -fno-exceptions

447 .dealIlI=peak=default:

# Needed to avoid -DSPEC_CPU LP64
PORTABILITY =

$ifdef %{gnu4 fe}

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

feedback=0
%else

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

feedback=0
%$endif

450.soplex=peak=default:

CXXOPTIMIZE=-m32 -0O3 -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.lbm=peak=default:
basepeak=true

481 .wrf=peak=default:
basepeak=true

482.sphinx3=peak=default:

sifdef %${gnu4 fe}

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

basepeak=true

$endif

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

default:

notes_plat_ 000 =Node interleaving is disabled

notes_plat_ 005 =taskset utility used to bind CPU(s) to processes
notes_plat 010 =ulimit -s unlimited set

Intel Xeon processor based servers

The following configuration file was used for the Dual-Core Intel Xeon® processor 7140M-, Quad-Core Intel Xeon

processor E7340-, and Quad-Core Intel Xeon processor L7345-based servers.

R R R R R

action = validate

tune = base or peak

ext = SLESlOX647iClO.Oiem64t7JunO42OO7

PATHSEP =/

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

#include: SUT.inc

# ----- Begin inclusion of 'SUT.inc'

H#HHHHHHH A A
# File to be included into config file for SPEC CPU2006

# This include file specifies the "System Under Test" (Hardware,
# OS, BIOS, etc.)
# Any information about the binaries is elsewhere.

# To avoid conflicts in the numbering of the notes,
# please use only 900 and higher numbers.

HAHHAFHHAHH AR H AR R R
# System information #
# If some remarks about BIOS or Firmware are needed, place them here. #

AR R R

default=default=default=default:
notes_000=

notes_020=

notes_025= BIOS configuration:
notes_030=

int=default=default=default:

notes_005= All binaries were built with 32-bit Intel compiler except:
notes_010= 401.bzip2 and 456.hmmer in peak were built with 64-bit Intel
notes_015= compiler by changing the path for include and library files.

#fp=default=default=default:

#notes901l= All binaries were built with 64-bit Intel compiler except:

#notes902= 433.milc, 434.zeusmp, 450.soplex, 470.lbm and 482.sphinx3 in peak were built with
#notes903= 32-bit Intel compiler by changing the path for include and library files.

H#HH
# About Fujitsu Siemens Computers #

R

default=default=default=default:
notes_035=
notes_040=
notes_045=

HH##H
# Description Hardware and Software #

R

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

hw_fpu

#

hw_nchips
hw_ncores
hw_ncoresperchip
hw_nthreadspercore
#

hw_ncpuorder
hw_pcache
hw_scache
hw_tcache
hw_ocache
hw_memory000

Principled Technologies, Inc.: SPEC CPU2006 SPECint_rate_base performance and power 14
consumption on multi-processor Intel- and AMD-based servers



hw_memory001 =

hw_disk =

hw_other =

sw_file = reiserfs

sw_state = Multiuser, Runlevel 3

license num =
test_sponsor =
tester =
test_date =
hw_avail =
prepared by =
config =
# ---- End inclusion of '/cpu2006/config/SUT.inc'

default=default=default=default:

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

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

#submit= MYMASK="printf '0x%x' \$((1<<\S$SSPECCOPYNUM)) ~; /usr/bin/taskset \$SMYMASK S$Scommand

HHHHHHHHHH S S S S S S S SRS S S S
# portability & libraries #
HEHHHHHHHHHHHHHHHHHHHHHHHHH

400.perlbench=default=default=default:
CPORTABILITY = -DSPEC_CPU_LINUX_ TIA32

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

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

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

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

436 .cactusADM=default=default=default:
LDPORTABILITY = -nofor main
PORTABILITY = -DSPEC_CPU_LP64

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

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

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

int=base=default=default:

COPTIMIZE= -fast

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

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

HH##HHHHHH R
# Peak Tuning Flags #
HH#HHHHHHHH A HHH A
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int=peak=default=default:

COPTIMIZE= -fast

CXXOPTIMIZE= -fast -ansi-alias

EXTRA CXXLIBS= -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

401.bzip2=peak=default=default:

CC=/opt/intel/cce/10.0.023/bin/icc -I/opt/intel/cce/10.0.023/include -L/opt/intel/cce/10.0.023/1ib
PORTABILITY=-DSPEC_CPU_LP64

feedback=0

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

429 .mcf=peak=default=default:
COPTIMIZE= -fast -prefetch
EXTRA_LIBS= —L$(SMARTHEAP_DIR) -lsmartheap

456 .hmmer=peak=default=default:

COPTIMIZE= -fast -unroll2

CC=/opt/intel/cce/10.0.023/bin/icc -I/opt/intel/cce/10.0.023/include -L/opt/intel/cce/10.0.023/1ib
PORTABILITY=-DSPEC_CPU_LP64

458.sjeng=peak=default=default:
COPTIMIZE= -fast -unroll4

462 .libquantum=peak=default=default:
COPTIMIZE= -fast -prefetch -opt-streaming-stores always

464 .h264ref=peak=default=default:
OPTIMIZE= -fast -unroll2 -ansi-alias

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/9.1.047/bin/icc -I/opt/intel/cc/9.1.047/include -L/opt/intel/cc/9.1.047/1ib

#434 . zeusmp=peak=default=default:

#PORTABILITY=

#FC=/opt/intel/fc/9.1.043/bin/ifort -I/opt/intel/fc/9.1.043/include -L/opt/intel/fc/9.1.043/1ib
#feedback=0

#436.cactusADM=peak=default=default:
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#basepeak=yes

#437.leslie3d=peak=default=default:
#basepeak=yes

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

#450.soplex=peak=default=default:
#PORTABILITY=
#CXX=/opt/intel/cc/9.1.047/bin/icpc -I/opt/intel/cc/9.1.047/include -L/opt/intel/cc/9

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

#470.1lbm=peak=default=default:
#PORTABILITY=
#CC=/opt/intel/cc/9.1.047/bin/icc -I/opt/intel/cc/9.1.047/include -L/opt/intel/cc/9.1

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

#482.sphinx3=peak=default=default:

#PORTABILITY=

#CC=/opt/intel/cc/9.1.047/bin/icc -I/opt/intel/cc/9.1.047/include -L/opt/intel/cc/9.1
#feedback=0

HH#HHHHHHH A HHH A HHH A
# Used Compilers and OS #
HH##HHHHHH R

int=default=default=default:
sw_compiler000 = Intel C++ Compiler for IA32/EM64T application,
sw_compiler001 Version 10.0 - Build 20070308, Package-ID:

sw_compiler002 = 1 _cc_p 10.0.023

sw_other000 = Smart Heap Library, Version 8.1
sw_other001 = binutils-2.17.tar.gz, Version 2.17
sw_base ptrsize = 32-bit

sw_peak ptrsize = 32/64-bit

fp=default=default=default:

sw_compiler001 = Intel C++ Compiler for IA32/EM64T application,
sw_compiler002 Version 10.0 - Build 20070308, Package-ID: 1 cc_p 10.0.017
sw_compiler003 Intel Fortran Compiler for IA32/EM64T application,
sw_compiler004 Version 10.0 - Build 20070308, Package-ID: 1 _fc_p 10.0.017

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

default=default=default=default:

sw_os000 = SUSE LINUX Enterprise Server 10 (x86_64), Kernel
sw_0s001 = 2.6.16.21-0.8-smp
sw_avail = Jun-2007

sw_auto _parallel = No

HH#HHHHHHH AR
# End of config-file #
HH#HHHHHHH A

.1.047/1ib

.047/1ib

.047/1ib
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Appendix C — SPECint_rate output

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

Dual-Core AMD Opteron processor 8220

SPEC® CINT2006 Result
Clxpyraght SD005 Slindied Pt vl Cixg
Hewlett-Packard Company |SPECint® rate2006 = Not Run
ProLiant 585DL G2 (AMD Opteron 8220) | SPECint_rate base2006 = 89.0
[ O Boerme ¥ T[Tatpeome Moot Tadean] Comprey [Teat Dotz = ForlaiEey
|-r-.4 by Frncipld Tactnclogees
) e e el el el Sl el e
400 perlbench i o
401 bzipl 5 .
403 gcc .
429 mecf £ "
445 pobmlk % .
456.h i )
458 sjeng P "
462 libguantum .
464 hlddref & "
4TLomnetpp | .
473 astar i .
483 xalanchml: .
Hardware Software
CPU Mame: ANMD Opteron 3220 Operating Systemn:  Hed Hat Enterprise Limaet 5 (x86_64)
CPU Characteristics: Compiler: QLogic PathScale
CPU MHz: 2800 Compiler Suite, Release 3.0
EFRLL Integrated Auto Parallel: Mo
CPU(s) enabled- 8 cores, 4 chips, 2 cores/chip File System- Linuozent2
CPU(s) orderable: 2.4 chips System State: Multi-nser, mm level 3
1 Cache: G4 KB I+ 64 KB D on chip per core Base Pointers: 64-hit
Secondary Cache: 1 ME I+D on chip per core Peak Pointers: 3164-hit
L3 Cacha: Mone Other Software: SmartHeap 8.0 32 bit Library for Linnx
Orther Cache: Mone
Memory: 16 GB 16zl GB, DDR2 PC2-5300 CLS5)
Disk Subsystem: HP DHOTZABAAG (1 = T2 GB 15 K SAS)
Other Hardware: None
Standard Perﬁeu:g;fa;.l:_e Evaluation Corporation
iispec.oTg Page 1
hitp e _spec.org’ &
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SPEC® CINT2006 Result

Hewlett-Packard Cnmpany SPECint® rate2006 = Not Run
ProLiant 585DL G2 (AMD Opteron 8220) | SPECint_rate_base2006 = 89.0

[CFUZ08 hceras & 3 Tl spormur: Fewlzit-Tackan] Compsy | Teal 2ais Apr- Avatabbey:
|'I-.-:|h;.- Frincipled Tochnclogies
mb 00 BRO 150 M0 200 MLS D 4000 430 300 350 S10 S0 TOD TAD BOO E20 BDO B3O IOG 10 100 1013 E3S EIS IO 1NN LG & 130 159
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 Il Il 1 Il Il 1 ] 1 1 1 1 L
400 perlbench 5 -
]
401 bzip2 5 "
TAT
403 gro 5 -
e
420 mef 5 -
L]
445 gobml: 5 -
m
456 hmmer % i
[0
A58 sjeng % H
o
462 libquantum 5 =
2o
464 h26dref 5 -
1=
ATl ommnetpp 5 "
AN
4T3 astar 5 .
mna
453 xalancbmd 5
(L)
BFRCTRL rate baschn = B

Hardware Software
CPU Name- AMD Opieron 3220 Operating System:  Fed Har Enterprise Limuee 5 (x86_64)
CPU Characteristics: Compilsr: Logic PathScale
CPU MHz: 2800 Compiler Suite, Relaase 3.0
FRL: Integrated Auto Parallel: Mo
CPU(s) enabled: 8 cores, 4 chips, 2 cores/chip File System- Linuoy/enxt2
CPU(s) orderable: 2.4 chips System State: Multi-nser, mno level 3
Primary Cache: 54 KB I+ 64 KB D on chip per core Base Pommters: 64-bat
Secondary Cache: 1 MEBE I+D on chip per core Pesk Pointers: 32064H-bit
L3 Cache: HNone Orther Software: SmartHeap 8.0 32 bit Library for Linnx
(Orther Cache: None
Memaory: 16 GB (16x] GB, DDR2 PCI-5300 CL5)
Diisk Subsystem: HP THOTIABAAS (1 x 72 GB 15 K 545)
Other Hardware: Nons

Standard Performance Evaluation Corporation
infiwaispec org Page 1
Titp./ WW_spec.oTg
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SPEC® CINT2006 Result

Hewlett-Packard Cnmpany SPECint® rate2006 = Not Run
ProLiant 585DL G2 (AMD Opteron 8220) | SPECint_rate_base2006 = 89.0

[CFUZ08 hceras & 3 Tl spormur: Fewlzit-Tackan] Compsy | Teal 2ais Apr- Avatabbey:
|'I-.-:|h;.- Frincipled Tochnclogies
mb 00 BRO 150 M0 200 MLS D 4000 430 300 350 S10 S0 TOD TAD BOO E20 BDO B3O IOG 10 100 1013 E3S EIS IO 1NN LG & 130 159
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 Il Il 1 Il Il 1 ] 1 1 1 1 L
400 perlbench 5 -
]
401 bzip2 5 "
TAT
403 gro 5 -
e
420 mef 5 -
L]
445 gobml: 5 -
m
456 hmmer % i
[0
A58 sjeng % H
o
462 libquantum 5 =
2o
464 h26dref 5 -
1=
ATl ommnetpp 5 "
AN
4T3 astar 5 .
mna
453 xalancbmd 5
(L)
BFRCTRL rate baschn = B

Hardware Software
CPU Name- AMD Opieron 3220 Operating System:  Fed Har Enterprise Limuee 5 (x86_64)
CPU Characteristics: Compilsr: Logic PathScale
CPU MHz: 2800 Compiler Suite, Relaase 3.0
FRL: Integrated Auto Parallel: Mo
CPU(s) enabled: 8 cores, 4 chips, 2 cores/chip File System- Linuoy/enxt2
CPU(s) orderable: 2.4 chips System State: Multi-nser, mno level 3
Primary Cache: 54 KB I+ 64 KB D on chip per core Base Pommters: 64-bat
Secondary Cache: 1 MEBE I+D on chip per core Pesk Pointers: 32064H-bit
L3 Cache: HNone Orther Software: SmartHeap 8.0 32 bit Library for Linnx
(Orther Cache: None
Memaory: 16 GB (16x] GB, DDR2 PCI-5300 CL5)
Diisk Subsystem: HP THOTIABAAS (1 x 72 GB 15 K 545)
Other Hardware: Nons

Standard Performance Evaluation Corporation
infiwaispec org Page 1
Titp./ WW_spec.oTg
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Dual-Core Intel Xeon processor 7140M

SPEC® CINT2000 Result
Intel SPE{ int® rate2006 = Not Run
Dual & gre Intel Xeon processor 7140M. SPECint rate_base2006 = 80.0
[T Bemrme ¥ T[Tt wpome Foijian Seamesa Compuien | Test duie e ForalaiEEy Trec- 3008 [Gclimars AvmibbiiEy: T2 |
) el e il Sl il i
400 perlbench "
-FE 14 Lk
401 bzip2 .
bll]} 14 3
403 o
-gcr 14 B3
420 mef "
mc 1 o
445 gobml:
= 16 s
456 hmme ;
o I -5
458 5§ =
Sjeng g o
462 libquantum 15 §
nr
464 h264ref -
18 L
471 "
mm'p]} 1§ ALE
4T3 ast
astar| . —
453 xalancbml .
14 e
BFECTRE_rate Basdis = B
Hardware Software
CPU Name- Inte]l Meom 714000 Operating System:  Fed Hat Enterprise Lmue 5 (x86_64)
CPU Characteristics: 800 MHz system bus Compiler: Imiul O+ iar fior IAINEME4T applicatios,
CPU MHz: 3400 Varsioa 10,0, Package-TD:1 oo p 1000023
FRL: Inteprated Auto Parallel: Ho
CPU(s) enshled: % comes, 4 chips, 2 coresichip, 2 threadsicore | File System- Teiserfs
CPU(s) orderable: 1,2 4 chips System State: Multiuser, Funlevel 3
Primary Cache- 12 KB + 16 KB (per core) Ease Pointers: 3-bit
Secondary Cache: 1 ME (per core) Peak Pointers: IVEbit ]
L3 Cache: 16 ME (per chip) Other Software: Smart Heap Library, Version 8.1
Orther Cache HNone
Memory: ﬁummnmmm 1 sk, CAS 353,
Diisk Subsystem: Ssagats STI146854LC (SCSI TIGE 15 kepes)
(Orther Hardware: Hona
Standard Performance Evaluation Corporation
Infiniispec o0g Page 1
ttp/wriw spec.oog/
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SPEC® CINT2006 Result
Ciapyright €006 Hlandied Peti Ervalualiie Corpirits
Intel SPECint® rate2006 = Not Run
Dual & gre Intel Xeon processor 7140M. SPECint rate_base2006 = 80.0
TP b ¥ Fi Tl wpermix Fiijian Traeea Connpen [ Taal daie - Pty Trec 0008 | Bcfimars Ay Feb- 0 |
] L L L L L L L R L L L DL L EE EE T N L L
400 perlbench "
-Fu- 14 w7
401 bzip2 "
bllp 14 Lin]
403 -
-gcr 14 L)
420 mcf "
mef| o
445 gobmk
= 16 s
456 hmme .
rl s -y
458 3§ =
SJERE | e b
462 libquantum 18 §
T
464 h264ref -
18 L
47 "
mm'pp 18 AL¥
473 ast
astar | .
483 xalancbml !
14 3
BPECTSL_ rase Bassliss = B
Hardware Software
CPU Name- Intel Xeon 71400 Opersting System:  Fed Har Enterprise Limiee 5 (x86_64)
CPU Characteristics: 800 MHz system bus Compiler: Imiwd O+ idar for IAINEME4T ﬂh’:m
CPU MHz: 3400 Varsies 10,0, Package-T0: 1 oo p_1000.023
FEL: Integrated At Parallal: Mo
CPU(s) enshled- % cores, 4 chips, 2 coresichip, 2 threadsicare | File System- reiserfs
CPU(s) arderable: 1,24 chips System State: Multiuser, Funlevel 3
Primary Cacle: 12 KB + 16 KB (per core) Base Pointers: 32t
Secondary Cache: 1 ME (per core) Peak Pointars: IVEbit )
L3 Cache: 16 ME (per chip) Orther Software: Smart Heap Library, Version 8.1
Other Cache: Mone
Memory: ]fl%ldkmw | sk, CAS 353,
Diisk Subsystem: Ssagats STI146854LC (3051 TIGE 15 kepos)
Orther Hardware: Hone
Standard Performance Evaluation Corporation
infi@specorg Page 1
Inttp/wrarwspac.org/
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SPEC® CINT2006 Result
Ciapyright €006 Hlandied Peti Ervalualiie Corpirits
Intel SPECint® rate2006 = Not Run
Dual & gre Intel Xeon processor 7140M. SPECint rate_base2006 = 80.0
TP b ¥ Fi Tl wpermix Fiijian Traeea Connpen [ Taal daie - Pty Trec 0008 | Bcfimars Ay Feb- 0 |
] L L L L L L L R L L L DL L EE EE T N L L
400 perlbench "
-Fu- 14 w7
401 bzip2 "
bllp 14 Lin]
403 -
-gcr 14 L)
420 mcf "
mef| o
445 gobmk
= 16 s
456 hmme .
rl s -y
458 3§ =
SJERE | e b
462 libquantum 18 §
T
464 h264ref -
18 L
47 "
mm'pp 18 AL¥
473 ast
astar | .
483 xalancbml !
14 3
BPECTSL_ rase Bassliss = B
Hardware Software
CPU Name- Intel Xeon 71400 Opersting System:  Fed Har Enterprise Limiee 5 (x86_64)
CPU Characteristics: 800 MHz system bus Compiler: Imiwd O+ idar for IAINEME4T ﬂh’:m
CPU MHz: 3400 Varsies 10,0, Package-T0: 1 oo p_1000.023
FEL: Integrated At Parallal: Mo
CPU(s) enshled- % cores, 4 chips, 2 coresichip, 2 threadsicare | File System- reiserfs
CPU(s) arderable: 1,24 chips System State: Multiuser, Funlevel 3
Primary Cacle: 12 KB + 16 KB (per core) Base Pointers: 32t
Secondary Cache: 1 ME (per core) Peak Pointars: IVEbit )
L3 Cache: 16 ME (per chip) Orther Software: Smart Heap Library, Version 8.1
Other Cache: Mone
Memory: ]fl%ldkmw | sk, CAS 353,
Diisk Subsystem: Ssagats STI146854LC (3051 TIGE 15 kepos)
Orther Hardware: Hone
Standard Performance Evaluation Corporation
infi@specorg Page 1
Inttp/wrarwspac.org/
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Quad-Core Intel Xeon processor E7340

SPEC® CINT2006 Result
Clzpy right €006 Slandied Pesti Ervalualie Corpeorts
Intel SPECint® rate2006 = Not Run
Qyrgore el Xeon Processor ET340, SPECint_rate_basc2006 = 159
[T Beeeme [ Tal wpenir il [ Temt aie g ForalaiEEy Fon-
|'r-| by: Francipld Tectnclogzes
Sl o R P P P S a  a P  rd
400 peribench =
-per 16 +
401 bzip2 "
M-Ip 15 130
403
‘gc: 15 141
420.mcf "
me 15 2
445 gobmlk: "
ga 16 -,
456 hmme ,
r 15 1]
458 3§ .
SERg | 4. .
462 libquantum 18
7
464 h264ref "
15 a1
47 "
omnetpp 18 3
473 ast "
astar | 3
453 xalancbml: 18 .
Ll
SFECISt_rate_bass2iie = 135
Hardware Software
CPU Mame: Intel Xeon ET340 Operating System:  Red Hat Enterprise Limee 5 (x86_G64)
CPU Characteristics: 1066 MHz system bus Compiler: Imimd O+ idar for IAINEMG4T applicatios,
CPJ MHz- 2400 Warsiza 1000, Package-ID:1 oo p 10UDL023
FEL: Integrated Auto Parallel: Mo
CPU(s) enshbled: 16 cores, 4 chips, 4 cores/chip File System- Teiserfs
CPU(s) orderable: 1.2.4 chips System Stare: Multinser, Runlevel 3
Primary Cache: 32 KB+ 32 KB (per core) Ease Pointers: Ga-bit
Secondary Cache: x4 ME (zach 4 MBs shared by 2 cores) | Peak Poimters: IVebit )
L3 Cache: Hone Orther Software: Smart Heap Library, Version 8.1
Orther Cache: Nons
Memory: 16 GB (16x] &8 FB DDR2 PC2-5300, 2 ek,
CAS 5-(5[-5]
Diisk Subsystem: Saagass STOTI4015S (SAS, T3GH, 1000{rpm)
Orther Hardware: Hone
Standard Performance Evaluation Corparation
infivispec.ory Page 1
Thitp W _spec.org
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SPEC® CINT2006 Result
Cupright S5 Slinded Perfi Ervaluatii Corprith
Intel SPECint® rate2006 = Not Run
Qyrsgore Mutel Xeon Processor ET340, SPECint_rate_basc2006 = 159
[ R T i | T el [Tt oie = ForatalEry. m;m‘{mm
|']'-.-.|h;.-: Frincipled Tectnclogins
il i R R R M P P 1 P P P P Pl P
400 perlbench =
401 bxip2 "
bllp 15 130
403
‘g‘:c 15 141
420 mcf .
me 15 2
445 pobmi: "
E‘c lﬁ "
456 hmme ,
d 15 13
4585 .
Sjemg | e R
462 libquantum 18
7
464 b fdref .
15 a1
471 .
omnetpp 18 3
473 "
astar 15 o
453 xalancbmd 18 .
L
BPECINE_rate_bass2ine = 138
Hardware Software
CPU Name- Intel Xeon ET340 Operating System:  Fed Har Enterprise Limuee 5 (x86_64)
CPU Characteristics: 10686 MHz system bus Compilsr: Imiwd O+ idar for IAINEMG4T applicatios,
COJ MHz- 2400 Warsics 100, Package-TD-1 oc_p 1000023
FRLT: Integrated Auto Parallel: Mo
CPU(s) enshled: 16 cores, 4 chips, 4 cores/chip File System- Teiserfs
CPU(s) orderable: 1,2.4 chips System State: Multinser, Funlevel 3
Primary Caclse: 32 KB+ 32 KB (per cors) Base Pointers: 4-bit
Secondary Cache: 1% 4 ME (zach 4 MBs shared by 2 cores) | Peak Poimters: ITEhit )
13 - one Orther Software: Smart Heap Library, Version 8.1
(Orther Cache: None
Memory: 18 GB (16x1 &8 FB DDR2 PC2-5300, 1 raxk_
CAS 5-(;[-5:
Diisk Subsystem: Ssagess STOT3401SS (A8, T3GH, 10000mpm)
Other Hardware: Nons
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SPEC® CINT2006 Result
Cupright S5 Slinded Perfi Ervaluatii Corprith
Intel SPECint® rate2006 = Not Run
Qyrsgore Mutel Xeon Processor ET340, SPECint_rate_basc2006 = 159
[ R T i | T el [Tt oie = ForatalEry. m;m‘{mm
|']'-.-.|h;.-: Frincipled Tectnclogins
il i R R R M P P 1 P P P P Pl P
400 perlbench =
401 bxip2 "
bllp 15 130
403
‘g‘:c 15 141
420 mcf .
me 15 2
445 pobmi: "
E‘c lﬁ "
456 hmme ,
d 15 13
4585 .
Sjemg | e R
462 libquantum 18
7
464 b fdref .
15 a1
471 .
omnetpp 18 3
473 "
astar 15 o
453 xalancbmd 18 .
L
BPECINE_rate_bass2ine = 138
Hardware Software
CPU Name- Intel Xeon ET340 Operating System:  Fed Har Enterprise Limuee 5 (x86_64)
CPU Characteristics: 10686 MHz system bus Compilsr: Imiwd O+ idar for IAINEMG4T applicatios,
COJ MHz- 2400 Warsics 100, Package-TD-1 oc_p 1000023
FRLT: Integrated Auto Parallel: Mo
CPU(s) enshled: 16 cores, 4 chips, 4 cores/chip File System- Teiserfs
CPU(s) orderable: 1,2.4 chips System State: Multinser, Funlevel 3
Primary Caclse: 32 KB+ 32 KB (per cors) Base Pointers: 4-bit
Secondary Cache: 1% 4 ME (zach 4 MBs shared by 2 cores) | Peak Poimters: ITEhit )
13 - one Orther Software: Smart Heap Library, Version 8.1
(Orther Cache: None
Memory: 18 GB (16x1 &8 FB DDR2 PC2-5300, 1 raxk_
CAS 5-(;[-5:
Diisk Subsystem: Ssagess STOT3401SS (A8, T3GH, 10000mpm)
Other Hardware: Nons
Standard Performance Evaluation Corporation
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Quad-Core Intel Xeon processor L7345

SPEC® CINT2000 Result
Intel SPE{ int® rate2006 = Not Run
g2y Intel Xeon Processor L7343, SPECint rate base2006 = 139
[T Beeeme [ Tal wpenir il [ Temt aie Tar ForalaiEEy Fon-
|'r-| by: Frinciplad Tecknclogies |
] e e e e e e e e e P e e P e e
400 perlbench -
-Fu. 18 =
401 bzip? -
M-Ip 14 2l
403 ==
-gc: 14 134
420 mcf .
e 14 L]
445 pobmil:
ED 16 o
456 hmme
r 18 1%
458 5§ .
SERg | 4. S,
462 libquantum 18
80
464 b2 6dref
16 2
471 .
OmOetpp 18 3
473 ast .
astar | "
453 xalancbml: 18
1w
SPECIuL_rats_bas2#is = L%
Hardware Software
CPU Mame: Intel Xeon L7345 Operating System:  Red Hat Enterprise Limee 5 (x86_G64)
CPU Characteristics: 1066 MHz system bus Compiler: Imimd O+ idar for IAINEMG4T applicatios,
CPU MHz: 1866 Varsies 10.0, Package-ID: 1 oo p_10.0.023
FRL: Inteprated Auto Parallel: Mo
CDU(s) enshled- 16 cores, 4 chips, 4 cores/chip Fila Syztem: reiserfs
CPU(s) orderabile: 1,24 chips System State: Multiuser, Runlevel 3
Primary Cacle: 32 KB+ 32 KB (per core) Ease Pointers: 64-bit
Secondary Cache: x4 ME (zach 4 MBs shared by 2 cores) | Peak Poimters: IVebit ]
L3 Cache: Hone Orther Software: Smart Heap Library, Version 8.1
Other Cache: Nons binutils-2.17 tar. gz, Version 2.17
Memory: }&gﬂi}__{;-ﬂﬂ G5 FB-DDEZ PC2-5300, 2 mank,
Diisk Subsystem: Saagass STUTI4015S (SAS, T3GB, 1000{pm)
Orther Hardware: Hone
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SPEC® CINT2006 Result
Ciapyright €006 Hlandied Peti Ervalualiie Corpirits
Intel SPECint® rate2006 = Not Run
Qgad-Cpre Intel Xeon Frocessor L7343, SPECint rate_base2006 = 139
TP G ¥ T Tt wem |=7 TR Tar Pty o
|'r-.n:,-: Frinciphed Tocknclogion |
i 100 N0 M0 00 00 830 W0 8O0 S ME L0 3 130 W0 IS 1S3 I IR0 180 380 210 0 N0 MO 1% 28 ITO MO0 o
I'-.'."I'|I|I|I|I|I|I|I|I|I|I|I|I|I|I|I|I|I|I|I|I|I|I|I|I|I|I|I|I|||
400 perlbench -
-Fu- 14 =
401 bzip2 -
bllp 18 |51
403 ==
-gcc 18 13
420 mcf "
me 18 L]
445 gobmlk
g 18 -
456 hmme
r 14 1
458 3§ "
Sjemg (4. -,
462 libquantum 18
50
464 h26dref
18 2
47 "
omnetpp 18 3
473 "
astar | "
453 xalancbmd 18
1™
WFECINL_raie_bam2bes = L35
Hardware Software
CPU Name- Intel Xeon L7345 Operating System:  Fed Har Enterprise Limuee 5 (x86_64)
CPU Characteristics: 10686 MHz system bus Compilsr: Imiwd O+ idar for IAINEMG4T applicatios,
CPU MHz: 1886 Varsics 10,0, Package-Il: 1 cc_p_1000.023
FEL: Integrated Ao Parallal: Mo
CPU(s) enshled: 16 cores, 4 chips, 4 cores/chip File System- Teiserfs
CPU(s) orderable: 1,2.4 chips System State: Multinser, Funlevel 3
Primary Caclse: 32 KB+ 32 KB (per cors) Base Pointers: 4-bit
Secondary Cache: 1% 4 MB (zach 4 MBs shaved by 2 cores) | Peak Poimters: IVedbit )
L3 - Hons Orther Software: Smart Heap Library, Version 8.1
Orther Cache: Hona binutils-2.17.tar. gz, Version 2,17
Memory: 18 GB (16x] &8 FB-DDR2 PC2-5300, 2
mss—tj-!.} k.
Diisk Subsystem: Ssagats STOT34015S (SAS, T3GH, 10000pm)
Other Hardware: Nons
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SPEC® CINT2006 Result
Ciapyright €006 Hlandied Peti Ervalualiie Corpirits
Intel SPECint® rate2006 = Not Run
Qgad-Cpre Intel Xeon Frocessor L7343, SPECint rate_base2006 = 139
TP G ¥ T Tt wem |=7 TR Tar Pty o
|'r-.n:,-: Frinciphed Tocknclogion |
i 100 N0 M0 00 00 830 W0 8O0 S ME L0 3 130 W0 IS 1S3 I IR0 180 380 210 0 N0 MO 1% 28 ITO MO0 o
I'-.'."I'|I|I|I|I|I|I|I|I|I|I|I|I|I|I|I|I|I|I|I|I|I|I|I|I|I|I|I|I|||
400 perlbench -
-Fu- 14 =
401 bzip2 -
bllp 18 |51
403 ==
-gcc 18 13
420 mcf "
me 18 L]
445 gobmlk
g 18 -
456 hmme
r 14 1
458 3§ "
Sjemg (4. -,
462 libquantum 18
50
464 h26dref
18 2
47 "
omnetpp 18 3
473 "
astar | "
453 xalancbmd 18
1™
WFECINL_raie_bam2bes = L35
Hardware Software
CPU Name- Intel Xeon L7345 Operating System:  Fed Har Enterprise Limuee 5 (x86_64)
CPU Characteristics: 10686 MHz system bus Compilsr: Imiwd O+ idar for IAINEMG4T applicatios,
CPU MHz: 1886 Varsics 10,0, Package-Il: 1 cc_p_1000.023
FEL: Integrated Ao Parallal: Mo
CPU(s) enshled: 16 cores, 4 chips, 4 cores/chip File System- Teiserfs
CPU(s) orderable: 1,2.4 chips System State: Multinser, Funlevel 3
Primary Caclse: 32 KB+ 32 KB (per cors) Base Pointers: 4-bit
Secondary Cache: 1% 4 MB (zach 4 MBs shaved by 2 cores) | Peak Poimters: IVedbit )
L3 - Hons Orther Software: Smart Heap Library, Version 8.1
Orther Cache: Hona binutils-2.17.tar. gz, Version 2,17
Memory: 18 GB (16x] &8 FB-DDR2 PC2-5300, 2
mss—tj-!.} k.
Diisk Subsystem: Ssagats STOT34015S (SAS, T3GH, 10000pm)
Other Hardware: Nons
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.‘ Principled Technologies, Inc.
. . 1007 Slater Road, Suite 250
PI'II'ICIplGd s e Durham, NC 27703

I Tech nologles www.principledtechnologies.com
info@principledtechnologies.com

Principled Technologies is a registered trademark of Principled Technologies, Inc.
Intel and Xeon are trademarks or registered trademarks of Intel Corporation or its subsidiaries in the United States and other countries.
*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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