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Executive summary

With power and cooling costs accounting for increasingly large portions of IT budgets, IT departments looking
to minimize total cost of ownership (TCO) are making power efficiency a priority when choosing server
hardware. In this white paper, we examine the power efficiency of two rack servers in the two-processor, 2U
form factor, a form factor that is one of the most popular in many data centers because of the balance it
strikes between density and expandability.

Introduction

Dell™ commissioned its Solutions Performance Analysis team to compare the Dell PowerEdge R720 and the HP®
ProLiant™ DL380p Gen8, both of which support the Intel® Xeon® processor E5-2600 product family. Using the
industry-standard SPECpower_ssj2008® benchmark, the two servers were tested for performance, power draw,
and performance/watt, with the hardware configured as similarly as possible to ensure an apples-to-apples
comparison.

The results showed the Dell PowerEdge™ R720 consumed less power in the tested configuration, while
delivering better raw performance and greater power efficiency.

Key findings

Performance/watt

The HP ProLiant DL380p Gen8 achieved a 15% lower performance to power ratio overall than in the Dell
PowerEdge R720 in the tested configuration. At a 70% target load, the R720 had a 28% higher performance
to power ratio.

Performance
Despite drawing less power, the PowerEdge R720 provided slightly higher raw performance than the ProLiant
DL380p Gen8.

Power

In this apples-to-apples configuration, the ProLiant DL380p Gen8 consumed 7% more power at 100% target
load and 10% more power at idle compared to the PowerEdge R720.

Test methodology and detailed results are documented in this paper.

Methodology

SPECpower_ssj2008 is an industry standard benchmark created by the Standard Performance Evaluation
Corporation (SPEC®) to measure a server’s power and performance across multiple utilization levels. Appendix
A — Test methodology details the test methodology used by Dell; Appendix B — Server hardware configuration
information and Appendix C — Server firmware and drivers provide detailed configurations for the tests; and
Appendix D — SPECpower_ssj2008 results provides detailed report data that supports the results in this paper.
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Apples-to-apples configuration

The two systems were configured as similarly as possible, with similar hard drive, memory, and power supply
configurations. To eliminate any possible power efficiency variations between processors, tests on both

systems were run using the same pair of Intel Xeon E5-2660 processors.

Storage controllers were matched as closely as possible between the two systems, and both systems were

equipped with two platinum-rated 750 watt power supply units (PSUs).

The configuration used is summarized in Table 1.

Table 1: Detailed configuration for power efficiency comparison

Configuration Dell PowerEdge R720 HP Proliant DL380p Gen8
Sockets/form factor 25/2U 25/2U
Processors 2 x Intel Xeon E5-2660 2 x Intel Xeon E5-2660

Physical/logical cores 16/32

16/32

Memory 4 x 8GB Dual Ranked 4 x 8GB Dual Ranked
PC3L-10600R, LV RDIMMs PC3L-10600R, LV RDIMMs
(Dell P/N OP9RN2) (Part number 647897-B21)

Hard drives 2 x 73GB 15k 6Gb, RAID 1 2 x 73GB 15k 6Gb, RAID

(Dell P/N 0XT764)

1+0" (HP P/N 652597-B21)

Storage controller

Dell PERC H710P
1GB cache

HP Smart Array P420i
1GB cache

Power supply
quantity/rating

2x 750 W
(DP/N 05NF18)

2x750W

(part number 643955-101
Option Kit number 656363-
B21)

Both systems were equipped with Low Voltage Registered DIMMs (LV RDIMMs) purchased with the respective

systems and running at 1.35 volts. The systems used factory default BIOS settings except as noted in Appendix
A — Test methodology.

' On the HP Smart Array P420i, RAID 1+0 is the only option available in a two-hard drive configuration.


http://www.plugloadsolutions.com/psu_reports/DELL_D750E-S1_750W_SO-367_Report.pdf
http://www.plugloadsolutions.com/psu_reports/HEWLETT-PACKARD_643955-101_750W_SO-322_Report.pdf
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Results

In this like-for-like comparison, the Dell PowerEdge R720 drew less power than the HP ProLiant DL380p Gen8 at
idle, at 100% target load, and at all points between, while maintaining a slight performance advantage at 100%
target workload. This lead to the 15% lower performance/watt ratio for the DL380p Gen8.

Figure 1: Normalized SPECpower_ssj2008 results for PowerEdge R720 and ProLiant DL380p Gen8
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SPECpower_ssj2008 includes a measurement of power while the servers are at varying levels of target
utilization. The performance-to-watt ratio at each target load level is total operations (ssj_ops) divided by
average power consumption of the server at that load level. Figure 2 shows power efficiency at each interval.

Figure 2: Performance per watt ratios for all target loads?
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Figure 2 also shows that the PowerEdge R720 has a higher power efficiency ratio at all target loads. When IT
professionals are sizing their data center needs, a target CPU utilization of 70% is often recommended to allow
extra capacity for load peaks. This makes that interval particularly relevant for evaluating power efficiency.
At the 70% target load interval, the R720’s ratio of 3,975 ssj_ops/watt gives it a 28% power efficiency
advantage over the ProLiant DL380p Gen8, with its ratio of 3,108.

z Required SPEC disclosure information: R720 scores: (1,235,223 ssj_ops and 303W) @ 100% target load and 3,352 overall ssj_ops/watt vs.
DL380p Gen8: (1,217,238 ssj_ops and 324W) @ 100% and 2,861 overall ssj_ops/watt. Comparison based on results by Dell Labs June 2012.
SPEC® and the benchmark name SPECpower_ssj® are registered trademarks of the Standard Performance Evaluation Corporation. For
more information about SPECpower, see www.spec.org/power_ssj2008/.
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In Figure 3, the power draw of both servers at the 70% load level is shown.

Figure 3: Power utilization at 70% target load?
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At this interval, the HP ProLiant DL380p Gen8 consumed 53 watts more on average, 28% higher than the Dell
PowerEdge. This additional power utilization of the HP server caused its overall SPECpower_ssj2008 overall
ops/watt to be worse than the Dell PowerEdge R720.

3 Required SPEC disclosure information: R720 scores: (1,235,223 ssj_ops and 303W) @ 100% target load and 3,352 overall ssj_ops/watt vs.
DL380p Gen8: (1,217,238 ssj_ops and 324W) @ 100% and 2,861 overall ssj_ops/watt. Comparison based on results by Dell Labs June 2012.
SPEC® and the benchmark name SPECpower_ssj® are registered trademarks of the Standard Performance Evaluation Corporation. For
more information about SPECpower, see www.spec.org/power_ssj2008/.
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SPECpower_ssj2008 also includes a measurement of power while the servers are at 0% target utilization (Active
Idle). The ProLiant DL380p Gen8 drew 17.5W (10%) more than the PowerEdge R720 when both systems were
idle.

Figure 4: Power utilization at active idle*
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4 Required SPEC disclosure information: R720 scores: (1,235,223 ssj_ops and 303W) @ 100% target load and 3,352 overall ssj_ops/watt vs.
DL380p Gen8: (1,217,238 ssj_ops and 324W) @ 100% and 2,861 overall ssj_ops/watt. Comparison based on results by Dell Labs June 2012.
SPEC® and the benchmark name SPECpower_ssj® are registered trademarks of the Standard Performance Evaluation Corporation. For
more information about SPECpower, see www.spec.org/power_ssj2008/.
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Summary

The results of the SPECpower_ssj2008 testing show similar performance between the two systems, with the
Dell PowerEdge R720 having a 1% advantage in raw performance over the HP ProLiant DL380p Gen8. However,
the ProLiant DL380p Gen8 has 15% lower power efficiency overall, and 28% lower power efficiency at the
important 70% load level. This lower power efficiency led to the DL380p Gen8 drawing as much as 53 watts
more compared to the similarly configured R720.

The two-socket 2U server form factor has become a staple in many data centers because these servers strike a
good balance between expandability and rack density. As energy costs rise, power efficiency becomes an
increasingly important factor in the decision to purchase these important data center components. The greater
performance, lower power draw, and higher performance/watt ratio of the Dell PowerEdge R720 make it a
compelling solution compared to the HP ProLiant DL380p Gen8.
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Appendix A — Test methodology

SPECpower_ssj2008 standard

SPECpower_ssj2008 is an industry standard benchmark created by the Standard Performance Evaluation
Corporation (SPEC) to measure a server’s power and performance across multiple utilization levels.
SPECpower_ssj2008 consists of a Server Side Java (SSJ) workload along with data collection and control
services. SPECpower_ssj2008 results portray the server’s performance in ssj_ops (server side Java operations
per second) divided by the power used in watts (ssj_ops/watt). SPEC created SPEcpower_ssj2008 for those
who want to accurately measure the power consumption of their server in relation to the performance that the
server is capable of achieving with ssj2008 workload.

SPECpower_ssj2008 consists of three main software components:

e Server Side Java (SSJ) Workload—Java database that stresses the processors, caches and memory of the
system, as well as software elements, such as OS elements and the Java implementation chosen to run
the benchmark.

e Power and Temperature Daemon (PTDaemon)—Program that controls and reports the power analyzer
and temperature sensor data.

e Control and Collect System (CCS)—Java program that coordinates the collection of all the data.

For more information on how SPECpower_ssj008 works, see http://www.spec.org/power_ssj2008/.

All results discussed in this whitepaper are from “compliant runs” in SPEC terminology, which means that
although they have not been submitted to SPEC for review, Dell is allowed to disclose them for the purpose of
this study. All configuration details required to reproduce these results are listed in Appendices A, B, and C;
all result files from the runs compared are included in Appendix D — SPECpower_ssj2008 results.

Both servers were configured by installing a fresh copy of Microsoft® Windows Server®2008 Enterprise R2
(Service Pack 1) and the operating system install with a two drive RAID 1, choosing the “full installation”
option for each.

The latest driver and firmware update packages available to both servers were installed at the beginning of
this study. Refer to Appendix B — Server hardware configuration information for details.

BIOS settings

Available BIOS settings differed between the two manufacturers. Settings common to the two platforms were
set identically, and settings not common to the two platforms but known to affect power efficiency were set to
the best known setting for each platform.

For both servers, Intel Turbo Boost was enabled by default, and memory speed was left at the default value of
1333 MHz. Prefetchers built into the Xeon E5-2660 chips were disabled on both systems, a common tuning for
the SPECpower_ssj2008 benchmark. Both systems defaulted to handling their own power management rather

than leaving that function to the operating system.

For the Dell PowerEdge R720 the following settings were used:

e Disabled Adjacent Sector Prefetcher in BIOS.
e Disabled Hardware Prefetch in BIOS.

e Disabled DCU Streamer Prefetcher in BIOS.

e System Profile set to Custom

11
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e CPU Power Management set to DAPC

e Memory Frequency set to Maximum Performance
e Intel Turbo Boost Enabled

e C1E Enabled

e (C States Enabled

e Memory Patrol Scrub set to Disabled.

e Memory Refresh Rate set to 1x

e Memory Operating Voltage set to Auto

As of the date the testing was performed, HP had not published any SPECpower results for their Gen8 servers,
so BIOS settings used for the DL380p Gen8 were based on the settings used in the published SPECpower result
for the DL380 G7. For the HP ProLiant DL380p Gen8 the following settings were used:

e Disabled HW Prefetch in BIOS

o Disabled Adjacent Sector Prefetch in BIOS

e Disabled DCU Prefetcher in BIOS

e HP Power Regulator set to HP Dynamic Power Savings Mode

e Energy/Performance Bias set to Balanced Performance

e Dynamic Power Savings Mode Response set to Slow in BIOS

o Disabled Collaborative Power Control in BIOS

e Intel Turbo Boost enabled

e  Minimum Processor Idle Power Core State set to Cé State

e Minimum Processor Idle Power Package State set to Package Cé (non-retention) State

OS tuning

To improve Java performance, large pages were enabled by entering Control Panel->Administrative Tools-
>Local Security Policy->Local Policies->User Rights Assighment->Lock Pages in Memory. An option was
changed to add Administrator.

Operating System Power Management mode for both solutions was changed to Power Saver. For the ProLiant
DL380p Gen8, the Minimum Processor state was changed to 0%, and the Maximum Processor State was set to
100%; these settings are common tunings for the SPECpower_ssj2008 benchmark when the system is running in
Power Saver mode. This change was not made on the PowerEdge R720, since the Minimum and Maximum
Processor State settings not available for adjustment on the R720 when it is set to Dell Active Power Controller
(DAPC) mode. Both solutions were edited to turn off the Hard Drive and display after 1 minute.

We configured both servers with a separate IP address on the same subnet as our SPECpower_ssj2008 controller
system where the Director, CCS, and PTDaemon components were located, and connected both servers directly
to the controller system through NIC 1 for their respective runs.

SPECpower_ssj2008 configuration
The IBM J9 Java Virtual Machine (JVM)® was used for both solutions.

> JVM build 2.4, J2RE 1.6.0 IBM J9 2.4 Windows Server® 2008 amdé64-64 jvmwaé4 60sr5-20090519_35743

12
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The following JVM options were used on both servers, as they are the best-known JVM tunings for
SPECpower_ssj2008 for the IBM J9 JVM:

-Xms1024m -Xmx1024m-Xmn853m -Xaggressive -Xcompressedrefs -XlockReservation -Xnoloa
-XtlhPrefetch -Xlp -Xgcpolicy:gencon

The following bindings were used to ensure that each of the sixteen JVMs ran on 2 logical processors:

start /affinity [3, C, 30, CO, 300, CO0O, 3000, COOO, 30000, CO000, 300000, C0000O,
3000000, C0000000, 30000000, C0O000000]

Power and temperature configuration

We used the Yokogawa WT210 Digital Power Meter for the actual power measurement of the servers, as this is
the most commonly used analyzer for SPECpower_ssj2008 publications at the time that this study was
undertaken. The WT210 unit used was calibrated in October of 2011 to ensure accurate power consumption
measurements.

To ensure a fair comparison, the systems were mounted in the same rack, and inlet temperature was measured
at the front of both systems during their runs using a Digi International Watchport/H temperature probe. As
the attached Power _Temperature Details reports show, the two systems were run in environments with a
temperature difference of less than 1 degree Celsius.

13
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Appendix B — Server hardware configuration information

Table 2: Server hardware configuration information

Server hardware

Memory modules

PowerEdge R720

Proliant DL380p Gen8

Total RAM in system (GB) 32 32

Vendor Samsung Samsung
Type 2Rx8 PC3L-10600R 2Rx8 PC3L-10600R
Speed (MHz) 1333 1333
Timing/latency CAS 9 CAS 9
Number of RAM modules 4x 8 GB 4x 8 GB
Hard disk

Number of disks in system 2 2

Size (GB) 73 73

RPM 15,000 15,000

Type SAS 6 Gbps SAS 6 Gbps
RAID type RAID 1 RAID 1 + 0°
Controller Dell PERC H710P 1GB HP Smart Array P420i 1GB

Operating system

Name Microsoft Windows Server 2008 R2 Microsoft Windows Server
Enterprise SP1 2008 R2 Enterprise SP1

Build number 7601 7601

File system NTFS NTFS

Language English English

Network adapter

Vendor and model number

Intel 1350-t Quad Port Gigabit

Broadcom 331FLR Quad
Port Gigabit

Type

Integrated

Integrated

® On the HP Smart Array P400i, RAID 1+0 is the only option available in a two-hard drive configuration.

14
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Appendix C — Server firmware and drivers

Table 3: Server firmware and drivers

Driver/firmware versions PowerEdge R720 Proliant DL380p Gen8
System BIOS 1.1.2 2012.02.25
Network drivers 11.14.44 7.0.6.0

HBA firmware 21.0.2-0001 2.14

HBA drivers 5.1.112.64 6.22.0.64
Video driver 2.41.0 6.12.1.1020
Integrated management 1.06.06 1.05
controller firmware

Management controller driver N/A 3.5.0.0

15
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Appendix D — SPECpower_ssj2008 results
Figure 5: SPECpower_ssj2008 results for PowerEdge R720
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Figure 6: SPECpower_ssj2008 results for ProLiant DL380p Gen8
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Availability- Jun-2012 Availability- Feb-2011 Publication: | Unpublished
System Source: Slnglg __S_y_s__'g(_a_rn_ Server : _P_Q_\_/\!?_r_ Line-
"""""""""" Supplier Designation: Provisioning: | powered

WARNING: PTDaemon 1.4.1-1271fb18-20110728 is over 6 months old. Check

http://www.spec.org/power/docs/SPECpower-Device_List.html to determine if a newer

version is available. (see Run Rules Section 1.1)
WARNING: PTDaemon 1.4.1-1271fb18-20110728 is over 6 months old. Check

http://www.spec.org/power/docs/SPECpower-Device_List.html to determine if a newer

version is available. (see Run Rules Section 1.1)

Benchmark Results Summary
Target |Average Active| Minimum Ambient |—I— Ayerage Active Power - Minimum Ambient Temperature
Load Power (W) Temperature (°C) 25 | 225
Calibration 323 213 300 L 200
1 | 275 - e
Calibration 250 '
2 5 21.4 225 - 150 g
Calibration g 00 b 125 B
325 21.4 5 178 | w, T g
3 2 450 \\. 100 5
=] [1-]
100% 324 21.4 8 425 l\. s 3
90% 311 21.4 100 1 =
80% 293 21.6 o °°
70% 275 21.5 25 | 25
60% 245 21.4 g — ﬁ’:-b .............. — — 0.0
50% 202 21.4 ?%B*:*&B} = n\é}ﬂ q':}“@':;:{:}“ é}m 4;';3“ ﬁ}"""@.:}“'ﬂ f'i;}ﬂ n{:}::\&'
40% 174 215 AT v
30% 152 21.5 Target Load
20% 138 21.4
10% 128 21.4
Active Idle 105 21.6
Measurement Devices
Power Analyzer pwr2 I Temperature Sensor templ
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. | Yokogawa Electric Hardware | . . :
Hardware Vendor:. International Pte. Ltd. Vendor: Digi International Inc.
Model: | WT210 Model: | Watchport/H
Serial Nu [rju_lg-e_r_:_ 91KA21980 Driver Version: Watchport Virtual Port
Connectivity: | RS-232 | e 5.30.2.0
Input Connection: | Default Connectivity: | USB
Metrology. PIDaemonHost | ¢yme asccs
Institute: [~ System:
Accredited by: | Simco Electronics ET_Q_Q‘?mQ_r!_HQ_S_F_ same as CCS
Calibration Label: | 5412138 Q3
Date of Setup | 50 mm in front of SUT main
Calibration- | 20-0ct-2011 Description: | airflow intake
System:
0s:
PIDaemon | 4 4 1.1271fb18-20110728
Version:

Setup | Connected to SUT power

Description:_ supply 1 and 2

Notes
[None
Power Details for Device pwr2
Voltage (V) | Current (A) Av Avg |—I—A‘-.-'EI'EI§|EF'DWEI'
Target s |ActivelN
Load |Avg|Range| Avg |Range|p_ < oriPower | o) LN
""""" W) 275 | “‘l\
Calbration) 209/ 3000 158 20| 0.981| 323| I b
\'-\.
R 3 200 1
Ca"bra“og 209| 300.0| 1.59| 2.0| 0.981| 325 gw \
— 2 150 \l\.
Calibration| 509/ 300.0| 1.50| 2.0 0.981| 325 12 .
3 100 h
100%| 209] 300.0] 1.58] 2.0] 0.981] 324 ch
90%]| 209| 300.0| 1.52| 2.0] 0.979] 311 .
80%| 208| 300.0| 1.44] 2.0[ 0.976] 293 i I S S N .
70%| 209| 300.0( 1.36 2.0] 0.974 275 Q\Bql@i;ié}“@“é}“ﬁg“é}“ﬁ-;}"'" Dp“,?“,lp“,\g“‘\&‘
60%| 209| 300.0| 1.20| 2.0| 0.983| 245 S &
LR Wi}
50%| 209| 300.0[0.992] 2.0[ 0.976] 202 Lo
40%| 209| 300.0[0.863] 2.0] 0.968] 174 e argertoa
30%| 209 300.0[0.761] 1.0] 0.958] 152 0.4%
20%| 209 300.0[0.695] 1.0] 0.949] 138 0.4%
10%| 209] 300.0{0.653] 1.0 0.940] 128 0.4%
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Active Idle| 209| 300.0/0.551| 1.0| 0.908| 105| 0.5%|

Copyright © 2007-2012 Standard Performance Evaluation Corporation

http://www.spec.org - info@spec.org
SPECpower ssj2008 Reporter Version: [SSJ 1.2.9, July 28, 2011]
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Copyright © 2007-2012 Standard Performance Evaluation Corporation

Hewlett Packard Inc. ProLiant DL380p SPECpower_ssj2008 = 2,861 overall
Gen8 ssj_ops/watt
Test Sponsor: | Dell Inc. SPEC License #. | 55 Test Method: | Single Node
Tested By: | Dell Inc. Test Location: | aq'o Hok T Test Date: | Jun 7, 2012
Hardware Software o .
Availability: Jun-2012 Availability: Feb-2011 Publication: | Unpublished
System Source: Slnglg __S_y_s_,.'g(_e_m__ Server , _E’_Q_‘_’\!?_f_ Line-
"""""""""" Supplier Designation: Provisioning: | powered

WARNING: PTDaemon 1.4.1-1271fb18-20110728 is over 6 months old. Check
http://www.spec.org/power/docs/SPECpower-Device_List.html to determine if a newer
version is available. (see Run Rules Section 1.1)

WARNING: PTDaemon 1.4.1-1271fb18-20110728 is over 6 months old. Check
http://www.spec.org/power/docs/SPECpower-Device_List.html to determine if a newer
version is available. (see Run Rules Section 1.1)

Benchmark Results Summary
Performance Power Perf Performance to Power Ratio
Average ___e_r__Q['[T_]_a_.[]_Q_e_ |:| 1.|:!|:||:| 2.|:!|:||:| S.E!EID
T_a_r_g_e_t_ A_Qt_L_J_a_.l_ SSJ O_pS _;A-\Et_ive" :[p__F_’_o_\_l\_/ga_r_ : 2 861 overall 55| ops/watt
23). QP2 | ALIVE Ratio
Load | Load Power (w)| B2 1o0%
100%)] 99.4% 1,217,238 324 3,752 w0
90% | 89.8% 1,099,468 311 3,539 o
80%| 79.4%| 971,386 293 3319 . ™
70%70.0%| 856,359 275 3,108] § ™
60% | 60.3%| 738,030 245 o0/ F
50%) 50.0%| 611,914 202 3026 = HE
40%|39.9%| 487,913 174 2,797 R
30%]30.0%| 367,489 152 2,415 0
20%|20.1%| 245,999 138 1,784 ]
10%| 10.0%| 121,941 128 949 ldle |
Active Idle 0 105 0 0 50 100 150 200 250 300
?ssj_ops / ?power = 2,861 Average Active Power (W)
System Under Test
Set: 'sut’
Set Identifier: | sut
Set Description: | DL380p Gen8
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# of Identical Nodes: | 1
Comment: | None
Hardware Software
Hardware Power | Power Saver Mode in OS (See
------------- Hewlett Packard Inc.
Vendor: Management: | Notes)
Model: | ProLiant DL380p Gen8 Operating | Windows 2008 Server Enterprise
Form Factor: | 2U System (OS): | x64 Edition
Intel Xeon E5-2660 (Intel OsS Version: | R2 SP1
CPU Name: | Turbo Boost Technology up Filesystem: | NTFS
to 3.0 GHz) JVM Vendor: | IBM Corporation
CPU g core, 2.20 GHz IBM J9 VM (build 2.4, J2RE 1.6.0
Characteristics: IBM J9 2.4 Windows Server 2008
_QPL_J_F[?C]!J_GFIQX 2200 ‘JV_M\_/_er‘_S_'OU_ amd64-64 jvmwa64605r5-
(MHz): 20090519 35743 (JIT enabled,
. | 16 cores, 2 chips, 8 AOT enabled)

CPU(s) Enabled: cores/chip -Xms1024m -Xmx1024m -
Hardware Xmn853m -Xaggressive -
------------- JVM
Threads: 32 (2 / core) Command. | Xcompressedrefs -

CPU(s) y Iih_é_f)_[_)_tib_ﬁ_s_'_ XlockReservation -Xnoloa -
Orderable: 1,2chips ) AR étlhpr?fet-Ch Xlp -
. | 32KB 1+ 32KB D on chip per gcpolicy-gencon
Primary Cache: | .0 start /affinity [3, C, 30, CO, 300,
... | C00, 3000, C000, 30000, C0000,
Secgggﬁ; Y. | 256KB 1+D on chip per chip | ZYMAMNY: | 556500, c00000, 3000000,
—o=eccessl. , _ C0000000, 30000000, CO000000]
Tertiary Cache: | 20 MB I+D off chip per chip IVM
Other Cache: | None Instances: | °
Memory Amount iti
--------------------- 32 JVM Initial
{3B) Heap (B): | 1%
fand S[')lzﬁ“\‘jlf 4 x 8192 MB JVM
Maximum | 1024
8GB 2Rx8 PC3L-10600R-9 Heap (MB):
. ECC, slots CPU1-A, CPU2- | 7vM Addrocce
. : : JVM Address
Memory Detalls: | A “cpu1-B, cpu2-8 | A0 5 1s | 64
populated Boot
Power _Supply. Firmware | 2012.02.21
Quantity and | 2 x 750W “Version:
R HP part number 643955-101 Management
) Firmware | iLO4 1.05
FOWELIUPBIY. | Gption Kit number 656363-
etails: Version:
---------- B21
Workload
2 x 73 GB 2.5" SAS 15000 “Version- | 559 1.2.9
Disk Drive: | RPM (HP P/N 652597-B21) Drtr
in RAID 1+0 --!-?-(.:--9-_- Controller
Disk Controller: | P420i 1GB Location:
-------------------- o Other IBM WebSphere Application
#andtypeof | 5 Looard dual-port | enpiiis - | Server V7.0 for Windows on x86-
Network Interface S Software: :
------- Cards (Nicey | Broadcom Gigabit Ethernet 64 bit
--------- (NICs), (HP P/N 629135-B21)
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Installed:

‘Firmware / OS / | 4/4/1

Network speed | 4 q

Keyboard: None

Mouse: | None

Monitor: | None

Optical Drives: | No

Other Hardware: | None

e HP Power Regulator set to HP Dynamic Power Savings Mode

e Energy/Performance Bias set to Balanced Performance

e Minimum Processor Idle Power Core State set to C6 State

e Minimum Processor Idle Power Package State set to Package C6 (non-retention) State
| Disabled HW Prefetch in BIOS.

e Disabled Adjacent Sector Prefetch in BIOS.

e Disabled DCU Prefetcher in BIOS.

o Dynamic Power Savings Mode Response set to Slow in BIOS.

e Disabled Collaborative Power Control in BIOS.

e Intel Turbo Boost enabled.

none

Each JVM instance was affinitized to four cores.

Using the local security settings console, "lock pages in memory" was enabled for the user running the
benchmark.

Run was started remotely via psexec script

Windows Power Saver Settings:

Turn off Hard Disk after 1 Minute

Turn off Display after 1 Minute

Minimum Processor State set to 0%

Maximum Processor State set to 100%

O O O o

Hardware Software
Hardware v ?_I‘_l_d_(_)_r_i_ Dell Inc. ° p_éa_r zttle?r% Microsoft Windows Server 2008
Model: | R410 --y--dé-_— Enterprise R2 SP1
CPU Description: | Xeon 5620 (05).
Memory amount (GB): | 64 JVM
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IBM Corporation

Vendor:
IBM J9 VM (build 2.4, J2RE 1.6.0 IBM
JVM | J9 2.4 Windows Server 2008 amd64-
Version: | 64 jvmwa6460sr5-20090519_35743
(JIT enabled, AOT enabled)
€S 1155
Version:

Yokogawa Electric

Digi International Inc.

------------------------ International Pte. Ltd. Vendor:
Model: | WT210 Model: | Watchport/H
Serial Number: | 91KA21980 Driver Version: Watchport Virtual Port
Connectivity: | RS-232 | e 5.30.2.0
Input Connection: | Default Connectivity: | USB
PTDaemon Host
nstite: | NIST — System: | MO

Simco Electronics

same as CCS

Calibration Label: | 5412138 93: _ _
Date of Setup | 50 mm in front of SUT main
Calibration: 20-Oct-2011 Description: | airflow intake
PTDaemon Host | . - .< ccs
System.
PTDaemon Host same as CCS
0s:
PIDaemon | 4 41.1271fp18-20110728
Version:
Setup | Connected to SUT power
Description: | supply 1 and 2

[None

Target Load Average Active Power (W) Minimum Ambient Temperature (°C)
100% 324 21.4
90% 311 21.4
80% 293 21.6
70% 275 21.5
60% 245 21.4
50% 202 21.4
40% 174 21.5
30% 152 21.5
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20% 138 21.4

10% 128 21.4

Active Idle 105 21.6
Line Standard Minimum Temperature (°C) Elevation (m)

208V / 60 Hz / 1 phase / 1 wire 21.4 255

See the Power/Temperature Details Report for additional details.

Ssj_ops

Target Load | Actual Load Target Actual
Calibration 1 1,205,153
Calibration 2 1,223,982
Calibration 3 1,224,182
ssj_ops@calibrated=1,224,082
100% 99.4%| 1,224,082 1,217,238
90% 89.8%| 1,101,674 1,099,468
80% 79.4% 979,266 971,386
70% 70.0% 856,858 856,359
60% 60.3% 734,449 738,030
50% 50.0% 612,041 611,914
40% 39.9% 489,633 487,913
30% 30.0% 367,225 367,489
20% 20.1% 244,816 245,999
10% 10.0% 122,408 121,941
Active Idle 0 0

See the Host Performance Report for additional details.

SSj_ops

|—I— Target ssj_ops -® Actual ssj_ops
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Power/Temperature Details
Copyright © 2007-2012 Standard Performance Evaluation Corporation

SPECpower_ssj2008 = 3,352 overall
Dell, Inc. PowerEdge R720 P —>3] .
Ssj_ops/watt
Test Sponsor: | Dell Inc. SPEC License #: | 55 Test Method: | Single Node
Tested By: | Dell Inc. Test Location; | Haq'0 Ho% ™% Test Date: | Jun 8, 2012
Hardware Software e .
Availability- Mar-2012 Availability- Feb-2011 Publication: | Unpublished
System Source: Slnglg __S_y_s__'g(_a_rn_ Server : _P_Q_\_/\!?_r_ Line-
"""""""""" Supplier Designation: Provisioning: | powered

WARNING: PTDaemon 1.4.1-1271fb18-20110728 is over 6 months old. Check
http://www.spec.org/power/docs/SPECpower-Device_List.html to determine if a newer
version is available. (see Run Rules Section 1.1)

WARNING: PTDaemon 1.4.1-1271fb18-20110728 is over 6 months old. Check
http://www.spec.org/power/docs/SPECpower-Device_List.html to determine if a newer
version is available. (see Run Rules Section 1.1)

Benchmark Results Summary
Target |Average Active| Minimum Ambient |—I— Ayerage Active Power - Minimum Ambient Temperature
Load Power (W) Temperature (°C) 328 1
_ - aop | e 00t e
Calibration 309 20.9 - \ 200
1 " ]
. . 250
el 310 21.0 225 | 160 3
- . 2 g 200 g
Calibration 310 21.0 Z 175 125 §
3 = 150 | 100 §
100% 303 21.1 8 1251 s 32
90% 267 21.1 ‘”2 : L
80% 240 21.1 - |
70% 222 21.1 25 | 28
60% 198 21.1 g — Nﬁé;ﬂ;‘;ﬂ“;ﬂ;ﬂ;ﬂ;‘ﬂ‘nn
50% 180 21.0 SETE L ELELE PP PO
40% 166 21.1 S v
30% 144 21.0 Target Load
20% 128 21.0
10% 116 21.0
Active Idle 87.5 21.0
Measurement Devices
Power Analyzer pwr2 | Temperature Sensor templ
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Hardware Vendor:

Yokogawa Electric

Hardware

Digi International Inc.

------------------------ International Pte. Ltd. Vendor:
Model: | WT210 Model: | Watchport/H
Serial Number: | 91KA21980 Driver Version: Watchport Virtual Port
Connectivity: | RS-232 | e 2.30.2.0
Input Connection: | Default Connectivity: | USB
PTDaemon Host
nsitue: | MST  System; | M asCeS

Simco Electronics

same as CCS

Calibration Label: | 5412138 Q2:
Date of 20.0ct.2011 ._S_g_t_qp_ 59 mm.in front of SUT main
Calibration: Description: | airflow intake
System:
os:
PTDaemon | 4 4 1.1271fb18-20110728
Version:
Setup | Connected to SUT power
Description: | supply 1 and 2
Notes
[None
Power Details for Device pwr2
Voltage (V) | Current (A) | 4, Avg |- Average Power |
Target son |Active[h s
Load |Avg|Range| Avg |Range Factor|! Power 300 R,
------------------------ actor e | N\,
_________ (y_v_) 278 .\-
Calibration 2901 .
1| 210| 300.0 155/ 2.0| 0.945| 309 225 | -
— 200 - LS
Calibration| 51| 300.0| 1.56| 2.0| 0.947| 310 ??5-
2 %150-
Calibration| 51| 300.0| 1.56| 2.0| 0.946| 310] = =] "“-\.
3 100 -
100%| 210| 300.0| 1.53| 2.0| 0.947| 303 75 1
90%| 210] 300.0| 1.34| 2.0 0.947] 267 o
80%| 210| 300.0| 1.21| 2.0] 0.942] 240 i o o o _
70%| 210| 300.0( 1.13 2.0] 0.934 222 Q\Bql@i;ié}“@“é}“ﬁg“é}“ﬁ-;}"'" Dp“,?“,lp“,\g“‘\&‘
60%| 210| 300.0| 1.02| 2.0] 0.924| 198 S &
[ Wi ]
50% | 210| 300.0(0.944| 2.0| 0.907| 180 e Load
40%| 210| 300.0{0.890| 2.0| 0.889| 166 . argettod
30%| 210| 300.0(0.800| 1.0| 0.859| 144 0.4%
20%| 210| 300.0(0.702| 1.0| 0.869| 128 0.4%
10%| 210| 300.0(0.675| 1.0| 0.819| 116 0.5%
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Active Idle| 210| 300.0/0.564| 1.0| 0.738| 87.5] 0.6%|
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SPECpower_ssj2008 = 3,352 overall
Dell, Inc. PowerEdge R720 P —>%) :
ssj_ops/watt
Test Sponsor: | Dell Inc. SPEC License #: | 55 Test Method: | Single Node
Tested By: | Dell Inc. Test Location: | aq'o Hok T Test Date: | Jun 8, 2012
Hardware Software e :
Availability: Mar-2012 Availability: Feb-2011 Publication: | Unpublished
System Source: Slnglg . _S_y_s_,.'g(_e_rp__ Server , _E’_Q_‘_’\!?_f_ Line-
"""""""""" Supplier Designation: Provisioning: | powered

WARNING: PTDaemon 1.4.1-1271fb18-20110728 is over 6 months old. Check
http://www.spec.org/power/docs/SPECpower-Device_List.html to determine if a newer

version is available. (see Run

Rules Section 1.1)

WARNING: PTDaemon 1.4.1-1271fb18-20110728 is over 6 months old. Check
http://www.spec.org/power/docs/SPECpower-Device_List.html to determine if a newer

version is available. (see Run

Rules Section 1.1)

Benchmark Results Summary
Performance Power Perf Performance to Power Ratio
Average |- erformance 0 1.000 2,000 3,000 4,000
T_a_r_g_e_t_ A_Qt_L_J_a_.l_ SSJ O_pS _;A-\Et_ive" :[p__F_’_o_\_l\_/ga_r_ [ 3,352 overall 55| opsiwatt
RRlaERn et Ratio
Load | Load Power (w)| B2 100%
100%| 98.4% 1,235,223 303 4,072 a0
90% | 89.6% 1,124,925 267 4,214 o
80% | 80.4%]1,008,621 240 4210 o ™
70%| 70.2%| 881,679 222 3,975 & %%
60% ] 59.9%| 751,236 198 3re7| §
50%) 50.0%| 626,955 180 3491 & UE
40%|39.9%| 500,740 166 3,009 0% e
30%|29.9%| 375,730 144 2,601 a0
20%]19.9%| 249,933 128 1,947 ]
10%] 10.0%| 125,495 116 1,080 idie |
Active Idle 0 87.5 0 0 50 100 150 200 250 300
?ssj_ops / ?power = 3,352 Average Active Power (W)
System Under Test
Set: 'sut’
Set Identifier: | sut
Set Description: | R720
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# of Identical Nodes: | 1
Comment: | None
Hardware Software
Hardware Vendor: | Dell, Inc Power | Power Saver Mode in OS (See
Model: | PowerEdge R720 Management: | Notes)
Form Factor: | 2U Operating | Windows 2008 Server Enterprise
Intel Xeon E5-2660 (Intel | System (OS): | x64 Edition
CPU Name: | Turbo Boost Technology OS Version: | R2 SP1
up to 3.0 GHz) Filesystem: | NTFS
EPY g Core, 2.20 GHz JVM Vendor: | IBM Corporation
Characteristics: IBM J9 VM (build 2.4, J2RE 1.6.0
CPU Frequency 2200 IBM J9 2.4 Windows Server 2008
(MHz): JVM Version: | amd64-64 jymwa6460sr5-
16 cores, 2 chips, 8 20090519 35743 (J|T enabled,
QE_U(_S)_EU_QDJ_QQ_ COTGS/Chip AOT enab|ed)
Hardware Threads: | 32 (2/ core) -Xms1024m -Xmx1024m -
CPU(s) Orderable: | 1,2 chips Jym | Xmn8s3m -Xaggressive -
o 32KB | + 32KB D on chip Command- | Xeompressedrefs -
Primary Cache: per core Iih_é_f)_[_)_tib_ﬁ_s_'_ XlockReservation -Xnoloa -
— T - | XtlhPrefetch -Xlp -
Secondary Cache: iﬁf;KB D on enip per Xgcpolicy:gencon
. start /affinity [3, C, 30, CO, 300,
Tertiary Cache: | 20 MB 1+D off chip per JUM Affinity: | €00, 3000, C000, 30000, C0000,
chip =Y AN 300000, €00000, 3000000,
Other Cache: | None C0000000, 30000000, COO00000]
Memory Amount JVM
(GB): | ** Instances: | *°
# and size of DIMM: | 4x 8192 MB JVM Initial
8GB 2Rx8 PC3L-10600R- | Heap (MB): | -0%4
Memory Details: | 9 ECC, Slots A1, A2, B1, JVM
B2 populated Maximum | 1024
Power Supply Heap (MB):
Quantity and Rating | 2 x 750W JVM Address
(W): -
Power Supply | Model D750E-S1, Dell P/N Boot
Details: | 05SNF18 Firmware | 1.1.2
2 x 73 GB 2.5" SAS 15000 Version:
Disk Drive: | (Dell P/N 0XT764) RPMin [ Management
RAID 1 ~ Firmware | iDRAC7 1.06.06
Disk Controller: CP:CI?]CEZ)HHOP Mini (1GB V\},{f{s}fi}
# and type of “Version: | 37 149
Network Interface 2 X on_board dualjport Intel Director
"""" C _ard_s(l_\IIC_s)_ Gigabit Ethernet i350-t Llr(_atc Qr Controller
""" instalied: (Dell P/IN OR1XFC) Location: _
Other IBM WebSphere Appllcatlon
NICs Enabledin ( p == - | Server V7.0 for Windows on x86-
Firmware / OS/ | 4/4/1 Software: | g4 i
Connected:
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Network Speed | 5,

Keyboard:_ None

Mouse: | None

Monitor: | None

Optical Drives: | No

Other Hardware: | None

Disabled Adjacent Sector Prefetcher in BIOS.
Disabled Hardware Prefetch in BIOS.
Disabled DCU Streamer Prefetcher in BIOS.
System Profile set to Custom

CPU Power Management set to DAPC
Memory Frequency set to Maximum Performance
Turbo Boost Enabled

C1E Enabled

C States Enabled

Memory Patrol Scrub set to Disabled.
Memory Refresh Rate set to 1x

Memory Operating Voltage set to Auto

[¢ & ®& ®& & & o o © 6 o o

[none

Each JVM instance was affinitized to two cores.
Using the local security settings console, "lock pages in memory" was enabled for the user running the
benchmark.
Run was started remotely via psexec script
Windows Power Saver Settings:
o Turn off Hard Disk after 1 Minute
o Turn off Display after 1 Minute

Hardware Software
Hardware Vendor: | Dell Inc. Qperating | \ricrosoft Windows Server 2008
Model: | R410 SYStem | enrerprise R2 SP1
CPU Description: | Xeon 5620 (O3);
Memory amount (GB): | 64 JVM IBM Corporation
"""""""""""""" Vendor:

IBM J9 VM (build 2.4, J2RE 1.6.0 IBM
JVM | J9 2.4 Windows Server 2008 amd64-

Version: | 64 jvmwa6460sr5-20090519 35743
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(JIT enabled, AOT enabled)

------ 125

Yokogawa Electric
International Pte. Ltd.

------------ - | Digi International Inc.

Model: | WT210 Model: | Watchport/H
Serial Number: | 91KA21980 : .. | Watchport Virtual Port
Driver Version:
Connectivity: | RS-232 | e ©.30.2.0
Input Connection: | Default Connectivity: | USB
Metrology PTDaemon Host | came as ccs
institute: | "7 System:
Calibration Label: | 5412138 05 . .
Date of Setup | 50 mm in front of SUT main
""""" 20-Oct-2011 Description: | airflow intake

same as CCS

System:
PTDaemon Host same as CCS
Os:
PTDaemon | 4 4 1.1271fb18-20110728
Version:
Setup | Connected to SUT power
Description: | supply 1 and 2

[None

Target Load Average Active Power (W) Minimum Ambient Temperature (°C)

100% 303 21.1
90% 267 21.1

80% 240 211

70% 222 21.1

60% 198 21.1

50% 180 21.0

40% 166 21.1

30% 144 21.0

20% 128 21.0

10% 116 21.0
Active Ildle 875 21.0

Line Standard | Minimum_Temperature (°C) | Elevation (m)
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208V / 60 Hz / 1 phase / 1 wire

21.0

255

See the Power/Temperature Details Report for additional details.

Ssj_ops

Target Load | Actual Load Target | Actual
Calibration 1 1,236,848
Calibration 2 1,253,995
Calibration 3 1,256,250
ssj_ops@calibrated=1,255,123
100% 98.4%| 1,255,123| 1,235,223
90% 89.6%| 1,129,610| 1,124,925
80% 80.4%| 1,004,098| 1,008,621
70% 70.2%| 878,586| 881,679
60% 59.9%| 753,074| 751,236
50% 50.0%| 627,561| 626,955
40% 39.9%| 502,049| 500,740
30% 29.9%| 376,537| 375,730
20% 19.9%| 251,025 249,933
10% 10.0% 125,512 125,495
Active Idle 0 0

See the Host Performance Report for additional details.

SSj_ops

|—-— Target ssj_ops - Actual ssj_ops

1,300,000
1,200,000 -
1,100,000 -
1,000,000 -
200,000 4
800,000 4
700,000 1
600,000 4
500,000 4
400,000 1
300,000 4
200,000 4
100,000 4

ssj_ops @ealibrated=1,255,123
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