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1. Overview 
The SERT suite was created by the Standard Performance Evaluation Corporation (SPEC®ύΣ ǘƘŜ ǿƻǊƭŘΩǎ ƭŜŀŘƛƴƎ 
organization for benchmarking expertise. The SPECpower Committee designed, implemented, and delivered the 
SERT suite, a next-generation tool set for measuring and evaluating the energy efficiency of servers. The SERT suite 
was created with input from leaders of various global energy-efficiency programs and their stakeholders in order to 
accommodate their regional program requirements. 

1.1. Summary 

This User Guide is intended for both novice and experienced SERT users. Chapter 2 describes the hardware and 
software requirements for the SERT environment necessary for measuring a compliant SERT run. Step-by-step 
instructions for running SERT suite via the GUI can be found in chapter 3. The following chapter provides information 
on platform-specific configuration such as modifying firewall settings and disabling storage caches. Chapter 5 
describes methods for setting the correct current and voltage ranges for your power analyzer. For the advanced 
user, chapter 6 explains how to setup and run the SERT suite from the command line. The User Guide concludes in 
chapter 7 with guidance on troubleshooting. 

The SERT Run and Reporting Rules (https://www.spec.org/sert2/SERT-runrules.pdf) describe the rules that need to 
be followed in order to create a compliant SERT run. Further background information describing the design and 
implementation of the SERT suite can be found in the SERT Design Document (https://www.spec.org/sert2/SERT-
designdocument.pdf). 

1.2. Trademark and Copyright Notice 

SPEC, the SPEC logo, and the names PTDaemon, SERT, and Chauffeur are registered trademarks of the Standard 
Performance Evaluation Corporation (SPEC). Additional product and service names mentioned herein may be the 
trademarks of their respective owners. Copyright © 1988-2024 Standard Performance Evaluation Corporation 
(SPEC). All rights reserved. 

  

https://www.spec.org/sert2/SERT-runrules.pdf
http://www.spec.org/sert2/SERT-designdocument.pdf
http://www.spec.org/sert2/SERT-designdocument.pdf
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2. Setup Requirements 
For the most basic SERT setup, the following hardware is required: 

¶ System under Test (SUT): the actual system for which the measurements are being taken 
o For the list of supported platforms, please see the SERT Client configuration guide: 

https://www.spec.org/sert2/SERT-JVM_Options-2.0.html. 
o For memory requirements, please see Section 2.4.3 Memory the SERT Run and Reporting Rules. 
o For network requirements, please see Section 2.4.4 Network the SERT Run and Reporting Rules. 
o For storage requirements, please see Section 2.4.5 Storage in the SERT Run and Reporting Rules. 
o For software requirements, please see Section 2.4.6 Software the SERT Run and Reporting Rules. 

¶ One Controller: The system is connected to the power analyzer, temperature sensor and SUT. 

¶ At least one power analyzer connected to the Controller ŀƴŘ ǘƘŜ {¦¢Ωǎ ǇƻǿŜǊ ǎǳǇǇƭȅ to measure and record 
the {¦¢Ωǎ power consumption. 

¶ One temperature sensor ŎƻƴƴŜŎǘŜŘ ǘƻ ǘƘŜ /ƻƴǘǊƻƭƭŜǊ ǿƘƛŎƘ ƛǎ ǇƭŀŎŜŘ ƛƴ ŦǊƻƴǘ ƻŦ ǘƘŜ {¦¢Ωǎ Ƴŀƛƴ ŀƛǊŦƭƻǿ ƛƴƭŜǘ to 
measure the ambient temperature. 

¶ The SERT suite can only use power analyzers and temperature sensors in the list of acceptable measurement 
devices (https://www.spec.org/power/docs/SPECpower-Device_List.html). 

The date, time and time zone of the SUT and controller must be set correctly. 

The controller and SUT are interconnected via Ethernet, as shown in the block diagram below, which represents a 
simple SERT environment. 

 

Figure 1: SERT Environment 

Note: Before connecting the power analyzer and the temperature sensor to the Controller and the SUT, please read 
ǘƘŜ άtƻǿŜǊ ŀƴŘ ¢ŜƳǇŜǊŀǘǳǊŜ Measurement {ŜǘǳǇ DǳƛŘŜέ in the Documentation directory on the SERT media 
carefully! The latest version of this document can be found on the SPEC web site 
(https://www.spec.org/power/docs/SPEC-Power_Measurement_Setup_Guide.pdf). This practical guide explains 
how to set up and run various power analyzers and temperature sensors with the SPEC PTDaemon® Interface. 

Note: This release of the SERT suite is only intended to be used with servers running on AC power. DC power 
measurement is currently not supported. 
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2.1. SERT suite Installation 

Ensure that a Java runtime environment (SERT 2.0.x requirement: Java 8 or higher) is already installed on the SUT 

and the Controller. Start the SERT setup via java ïjar SERT - 2.0. x- setup.jar  and follow the instructions 
on the screen. Ensure that the SERT suite is installed on the OS partition for both SUT and Controller. 

Installing the SERT distribution media will create a directory tree of files and subdirectories.  

ƈƄƄƄSERT-2.0.x 
         ƅƄƄƄ checkers 
         ƅƄƄƄ discovery 
         ƅƄƄƄ Documentation 
         ƅƄƄƄ images 
         ƅƄƄƄ lib 
         ƅƄƄƄ logs 
         ƅƄƄƄ PTDaemon 
         ƅƄƄƄ redistributable_sources 
         ƅƄƄƄ results 
         ƅ      ƈƄƄƄ XSL-File 
         ƅƄƄƄ SERTUI 
         ƅ      ƅƄƄƄ archive 
         ƅ      ƅƄƄƄ config 
         ƅ      ƅƄƄƄ images 
         ƅ      ƈƄƄƄ lib 
         ƈƄƄƄ tools 

 

This document can be found in the Documentation  directory, while the various script and batch files discussed 

in the following sections are present in the SERT directory or the PTDaemon sub-directory. If the user will be using 
multiple machines to perform a SERT measurement sequence, it will be necessary to unpack (or install) all the files 
onto the storage devices which hold the operating system image on each system. 
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3. Starting the SERT Suite via the Graphical User Interface (GUI) 
The SERT GUI provides an intuitive way for the user to configure and run a test, and to view and archive the results 
of those tests.  

3.1. Prerequisites for Using the GUI 

The instructions below assume that the GUI will be running on the Controller system, and that the SUT is a separate 
host. 

3.1.1. On the SUT and Controller system 

Ensure that the firewall is disabled; see section 4 for platform specific instructions. 

To avoid collecting non relevant information from previous runs the SERT package includes two additional scripts 
also to be found in the base SERT installation directory: 

cleanlogfiles.bat  is intended to remove log files from previous runs on a Microsoft Windows 
Operating System. 

cleanlogfiles.sh  is intended to remove log files from previous runs on a Linux/UNIX system. 

It is strongly recommended to execute these scripts each time before starting a new SERT cycle, to ensure only 
relevant log files from the current cycle are archived. 

3.1.2. On the SUT only 

If applicable, please follow the platform specific settings in section 4. 

Set the JAVA variable in the serthost.sh/.bat  script to the java executable the SERT suite should use. For 
example: 

¶ For serthost.bat:  

o set  JAVA=òC: \ Program Files \ Java \ jre1 . 8.0 _321\ bin \ java.exeò 

¶ For serthost.sh:  

o JAVA=/usr/java/ jre1 . 8.0_ 321/bin/java  

Run the serthost.bat/.sh  script file.  On Windows, this should run as an Administrator.  On Linux, it should 

run as root.  With Ubuntu (or other Linux distributions where a root login is not normally available), use "sudo 

serthost.sh ". 

3.1.3. On the Controller system only 

The default heap space for the director is 2GB (- Xmx2048m) which has been sufficient for environments with up to 8 
nodes / 704 total cores.  Larger environments may require an additional 256 MB heap space for every 100 cores.   

The director heap size can be adjusted by setting the ïXmx parameter in the JAVAOPTIONS_DIRECTOR variable in the 

director .sh/.bat  script, the default command is: 

    set JAVAOPTIONS_DIRECTOR=- Xms64m - Xmx2048m - Djava.util.logging.config.file=logging.properties  

Adjustment for 12 nodes / 1056 core: 

    set JAVAOPTIONS_DIRECTOR=- Xms64m ïXmx3072 m - Djava.util.logging.config.file=logging.properties  

3.2. Invoking the GUI 

Open a cmd window and run one of the scripts SERT- 2.0. x\ SERTUI\ run - sertui .bat  or run -

sertui.sh  depending on your operating system. 
cd [Install directory ] \ SERT- 2.0. x\ SERTUI 

run - sertui.bat  

¢ƘŜ ŎƻƳƳŀƴŘ ǎŎǊƛǇǘ ŘƻŜǎƴΩǘ return and will leave the window open.  



The SERT Suite - User Guide 

 

19 April 2024 8 of 39 Copyright © 1988-2024 SPEC 

3.3. Interacting with the GUI 

3.3.1. Start 

The Start panel of the GUI shows the sequence of steps necessary to run the SERT suite. 

 

 

Click Next to continue, or Exit to terminate the GUI. 
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3.3.2. SUT Configuration 

The SUT Configuration panel allows the user to configure the IP Address(es) or hostname of the SUT. 

 

 

Provide the IP Address, multiple IP addresses can be provided via a comma-separated list (e.g. 10.0.0.101, 
10.0.0.110) or by specifying an IP Address range (e.g. 10.0.0.101-120). 

Click Verify, in order for the GUI to verify the connection to the remote service running on the SUT(s). If a failure 
occurs, an error message will appear in the lower left corner of the GUI. 

When verification is successful, click Next to continue. 
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3.3.3. SUT Discovery 

The SUT Discovery panel shows software and hardware configuration retrieved from the SUT. Please wait for the 
process to complete, after which a table of discovery items will be shown. Select the Save check box and click Next 

to save the configuration values into the test environment file (test - environment.xml ). On subsequent runs, 

uncheck the Save box to bypass overwriting any configuration changes that might have been made. 

If the test configuration is already correctly described in test - environment.xml you should deselect the Save 
check box to prevent this information being overwritten by the SERT UI. 
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3.3.4. Test Environment 

The Test Environment panel allows the user to provide detailed information about the hardware and software setup 
used to obtain the SERT results. The information as defined in the Test Environment fields will appear in the Results 
Report at the end of the test run. Initially, the default template is populated with sample fields to provide an example 
configuration.  The discovery process will also populate some fields in certain sections of the test environment file.  
If the status of ŀƴȅ ǎǇŜŎƛŦƛŎ ǎŜŎǘƛƻƴ ƛǎ ƭƛǎǘŜŘ ŀǎ ά5ŜŦŀǳƭǘǎ ƛƴ ǳǎŜέ ŘƛǎǇƭŀȅŜŘ ǿƛǘƘ ŀ ȅŜƭƭƻǿ ōŀŎƪƎǊƻǳƴŘΣ ǘƘƛǎ ƳŜŀƴǎ ǘƘŀǘ 
at least one of the fields listed within this section is still using a default value which does not reflect the actual system 
being measured. If the status of ŀƴȅ ǎǇŜŎƛŦƛŎ ǎŜŎǘƛƻƴ ƛǎ ƭƛǎǘŜŘ ŀǎ άLƴŎƻƳǇƭŜǘŜέ ŘƛǎǇƭŀȅŜŘ with a red background, the 
discovery process was unable to obtain any information. In both cases the user is required to provide the specific 
value for this field. LŦ ŀ ǎŜŎǘƛƻƴ ƛǎ ƭƛǎǘŜŘ ŀǎ ά/ƻƳǇƭŜǘŜέ ǿƛǘƘ ŀ ƎǊŜŜƴ ōŀŎƪƎǊƻǳƴŘΣ ǘƘƛǎ ƛƴŘƛŎŀǘŜǎ ǘƘŀǘ ŀƭƭ ŦƛŜƭŘǎ ǿƛǘƘƛƴ 
this section have been updated either through discovery value population or manual editing. 

 

The SUT Discovery from the previous step only partially identifies the configuration. Every section needs to be 
checked by the user, and entries must be edited manually as appropriate. These elements must be double-checked 
for correctness and examined for proper formatting. Highlight a row in the table and double click to edit the 
information associated with that section, e.g. select the Test Information section. 

To make changes, double click the field to be edited in the right column, change the value directly, and hit the Return 
key. On completion, click OK to save. 
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Besides changing the available entries, some test environment sections support adding new groups of items. 
Currently this feature is available for SUT: Memory DIMM Details, SUT: Disk Drives, SUT: Power Supply Details, 
SUT: Network Interfaces, SUT: Other, and for Software: Other. 

Click on the Add Group/ Item button to add a new group of items. The example in the picture below shows three 
new detail items for DIMM group [1]. The information in the value fields must be edited as described above. Use the 
Delete button to delete the highlighted items. Use the OK button to store the updated information and return to 
the main Test Environment panel. 

 

Note that all sections of the test environment information must be complete before continuing further. This is 
indicated in the right column of the table showing a green color for all sections. 

By clicking on the Save Copy button the user can save a fully populated template for subsequent re-use. Use the 
Load button to re-load an existing template in place of the current default template. 

After editing test environment fields you should preview the System Under Test section of the result report file by 
clicking on the Preview Report button. 

Click Next to continue. 

Note: For the purposes of informal testing, the user may choose not to edit any of the test environment information 
provided by the default template. Simply click Next to continue. 

Note: !ƭƭ ǎǘŀǘǳǎ ŦƛŜƭŘǎ ǎƘƻǿƛƴƎ ǘƘŜ ǎǘŀǘŜ άCompleteέ are highlighted green to represent that all information fields 
have been changed from their default values. It does not necessarily indicate that the information within these fields 
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is correct and valid for publication. The tester has to verify the correctness of all the information manually and make 
the required changes. 

The default parameters are defined with a leading underscore to clearly mark them as placeholder values that must 
be edited to produce valid results. The reporter recognizes default placeholders and highlights these fields with a 
yellow background in the result file. 

For liquid cooled servers: SERT 2.x suite only supports close-loop liquid cooling, where the liquid coolant never leaves 
the server chassis. The liquid temperature shall not be below 20C at the start of the benchmark run. 

3.3.5. PTDaemon® Configuration 

The PTDaemon Configuration panel allows the user to view and edit settings associated with temperature and 
power instances of PTDaemon. There is a tab for the Power Analyzer and for the Temperature Sensor. Additional 
devices can be added with the Add button or removed with the Remove button; this is a convenient way to retain 
configuration information in a lab environment where multiple devices are available. 

 

For the Power Analyzer tab, there are four sections: 

¶ Measurement Device: Choose which power analyzer is being used from the drop down menu.  Once a 
device has been selected, only the options appropriate for that device will be displayed in the remaining 
sections. 
Note: The default Analyzer Channel Number (0) may not be correct for multi-channel analyzers used in 
single-channel mode. If PTDaemon fails to launch the channel number may need to be changed, e.g. to 1. 

¶ Interface: Choose how the power analyzer is connected to the controller, and specify the interface address. 

¶ Calibration: Specify the date of last calibration for the power analyzer. 

¶ Logging: If needed, save a log and/or debug output file by clicking on the checkbox.  This should not 
normally be used except under guidance from SERT support personnel. 

After making your choices, click on Test Connection to start the connection between the power analyzer and the 
controller. Be patient, as this process may take 30 seconds or more.  
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Note: LŦ ǘƘŜ ŎƻƴƴŜŎǘƛƻƴ Ŏŀƴƴƻǘ ōŜ ŜǎǘŀōƭƛǎƘŜŘ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ƳŜǎǎŀƎŜ ƛǎ ŘƛǎǇƭŀȅŜŘ ά¦ƴŀōƭŜ ǘƻ ƭŀǳƴŎƘ t¢5ŀŜƳƻƴΣ 
ǇƭŜŀǎŜ ŎƘŜŎƪ ǎŜǘǘƛƴƎǎ ŀƴŘ ǊŜǘǊȅΦέ Click on the Reset ōǳǘǘƻƴ ŀƴŘ ǘƘŜƴ ŎƘŜŎƪ ά[ƛǎǘŜƴƛƴƎ tƻǊǘΥέΣ ά!ƴŀƭȅȊŜǊ /ƘŀƴƴŜƭ 
bǳƳōŜǊΥέΣ ŀƴŘ άLƴǘŜǊŦŀŎŜ !ŘŘǊŜǎǎΥέ ǎŜǘǘƛƴƎǎ ōŜŦƻǊŜ ŎƭƛŎƪƛƴƎ Test Connection again. 

Power for the different SERT worklets and load levels may vary significantly. This may result in current readings 
which fall outside the limits of the given ampere range. This will lead to invalid power readings or high uncertainty 
values (>1%), in both cases the result will be marked invalid. In order to avoid such conditions, power ranges must 
be adjusted dynamically during a SERT measurement run. Also, the power analyzer voltage range must be set to 
match the standard voltage of the test environment. Proper setting of the voltage range is a prerequisite for correct 
calculation of uncertainties. 

Both voltage and current ranges can be specified individually per workload, worklet and load level in the 

listeners.xml  file or under View/Edit Range Settings in the PTDaemon configuration panel.  

Range settings from previous runs will be imported from listeners.xml  by the SERT UI and only need to be 
edited after configuration changes. It is strongly recommended though to check the settings for correctness before 
starting a test run.  

The GUI offers a method to partially automate the specification of range values by running a brief test prior to a full 
SERT run.  See Section 5 for instructions on performing a range-setting run. 

 

For the Temperature Sensor tab, there are three sections: 

¶ Measurement Device: Choose which temperature sensor is being used from the drop down menu. 

¶ Interface: Choose how the temperature sensor is connected to the controller, and specify the interface 
address. 

¶ Logging: If needed, a log and/or debug output file can be saved by clicking on the checkbox. 

After making your choices, click on Test Connection to start the connection between the temperature sensor and 
the controller. 
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3.3.5.1 View/Edit Device Description 
The following figure shows an example of a power analyzer device description. A similar description panel is available 
for temperature sensor devices. Device descriptions should always be checked for correctness, especially if the test 
environment description was imported from an existing description file using the Load function of the Test 
Environment panel (see description above). Imported device information will only be shown here if the 
PTDaemonPort field in the test environment file does match the PTDaemon Listening Port configured in the Power 
Analyzer tab of the PTDaemon panel. 

 

Information shown here is imported from the test - envir onment.xml  file. Each field can be edited individually 
to match the given configuration. Specifically you need to ensure that the power analyzer has been calibrated within 
one year before running the test. The corresponding CalibrationLabel must be specified in the appropriate field. A 
field for specification of the calibration date is available in the Power Analyzer tabs of the PTDaemon Configuration 
panel (see description above). 

The device description is copied to the test - environment.xml  file for use in subsequent SERT runs.  
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3.3.5.2 View/Edit Range Settings  

Voltage and current ranges can be specified in the PTDaemon Device Range Settings panel, see picture below. 

 

The default ranges (none) shown in the example above must be replaced by a suitable current or voltage value. 
Range definitions for other workloads, worklets and/or intervals can be added here as well. 

The new information is copied to the listeners.xml  file and used for subsequent SERT measurement runs. 

The process to find suitable range settings for a given configuration is described in more detail in chapter 5. Power 
analyzer specific information is given in the SPECpower-Measurement_Setup_Guide.pdf document. 

  

https://www.spec.org/power/docs/SPECpower-Measurement_Setup_Guide.pdf
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3.3.5.3 Additional Power Analyzer and Temperature Sensor Device 

Additional device can be included by pressing the Add button.  

 

Select the device type and modify that setting to match your device. Please note to change the listening port as well 
(one port per device). 

Example: Power Analyzer added 
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3.3.6. JVM Configuration 

The JVM Configuration panel allows the user to select the parameters of the tested SUT configuration in order to 
identify the corresponding Client Configuration ID  in the local client - configurations - 2. 0.xml  

file.  

 

Note: Before selecting configuration parameters make sure that the local copy of the client -  

configurations - 2. 0.xml  file matches the latest version of this file which is available on 

SPECôs web site at https://www.spec.org/sert2/client-configurations-2.0.xml. The GUI will check 

this for you automatically; it is reported as 

the "Latest Web Version".  If necessary, you 

can set a web proxy in the GUI startup 

scripts (run-sertui.bat or run-sertui.sh). If the 
version strings ŘƻƴΩǘ ƳŀǘŎƘ, you can 
download the latest version by clicking on 
the Download Latest With Browser 
hyperlink. After you have downloaded the 
latest version, click on the Load Local File 
button for opening this version in SERT UI 
(see picture below). If the controller doesn't 
have internet access you can download the 
client-configurations-2.0.xml from the URL 
above from another system, transfer it to a folder on the controller system, and then press "Load 
Local File" to load the new version.  

http://www.spec.org/sert2/client-configurations-2.0.xml
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The code will automatically pick the correct JVM options for each workload from the specified set and start the client 
JVMs with these options. The option sets for all supported platform / OS / JVM combinations have been defined by 
the platform manufacturer and must be used for compliant SERT runs. If the CPU, Operating System, or Java Virtual 
Machine are not detected properly, the drop-down boxes can be used to select the correct values; however, 
selecting the incorrect values would result in a non-compliant run.  If the values are all set correctly but no matching 
configuration is found, this platform is not currently supported.  Please check http://www.spec.org/sert2/SERT-
JVM_Options-2.0.html for a list of supported platforms.  You may be able to use a different JVM or Operating System 
instead.  If the processor is not on the supported list, you may wish to contact your processor vendor to encourage 
them to complete the platform acceptance process so it will be supported in the SERT suite. 

Please note that SERT 2.0.7 and higher requires Java 8 or newer. For Java 7 measurements, SERT 2.0.3 with the latest 
2.0.3 client configurations (https://www.spec.org/sert2/client-configurations-2.0.3.xml) must be used. The 
supported platforms can be reviewed via https://www.spec.org/sert2/SERT-JVM_Options-2.0.3.html. 

3.3.7. JVM Review 

The JVM Configuration Review panel allows the user to review the JVM options and the number of client JVMs used 
for each workload during the measurement.  This is for information only, press Next to proceed. 

 

  

http://www.spec.org/sert2/SERT-JVM_Options-2.0.html
http://www.spec.org/sert2/SERT-JVM_Options-2.0.html
https://www.spec.org/sert2/client-configurations-2.0.3.xml
https://www.spec.org/sert2/SERT-JVM_Options-2.0.3.html
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3.3.8. Choose Test Suite 

The Choose Test Suite panel allows the user to choose the test to run, to configure key launch variables, and to view 
configuration information about the test. CƻǊ ŀ ŎƻƳǇƭƛŀƴǘ Ǌǳƴ ǘƘŜ άCǳƭƭ ¢Ŝǎǘ {ǳƛǘŜ όŎƻƴŦƛƎ-ŀƭƭΦȄƳƭύέ ŎƻƴŦƛƎǳǊŀǘƛƻƴ 
including all worklets must be selected. 

For selection of proper pƻǿŜǊ ŀƴŀƭȅȊŜǊ ǊŀƴƎŜǎ ǘƘŜ ǳǎŜǊ Ŏŀƴ ŎƘƻƻǎŜ ǘƘŜ άwŀƴƎŜ 5ƛǎŎƻǾŜǊȅ όŎƻƴŦƛƎ-ǊŀƴƎŜ{ŜǘǘƛƴƎΦȄƳƭύέ 
ƻǇǘƛƻƴ ŦǊƻƳ ǘƘŜ ά/ƘƻƻǎŜ ¢Ŝǎǘ /ƻƴŦƛƎǳǊŀǘƛƻƴΥέ ŘǊƻǇ Řƻǿƴ ƳŜƴǳΦ ¢Ƙƛǎ ƻǇǘƛƻƴ ƛǎ ŘŜǎŎǊƛōŜŘ ƛƴ ƳƻǊŜ ŘŜǘŀƛƭ ƛƴ ǎŜŎǘƛƻƴ 
5.1 (Automating Range Settings using the GUI).  

Note: Range discovery test configurations will cause the results to be marked invalid and must not be used for 
official SERT results to be sent to government agencies for their respective efficiency programs. 

Note: For the purposes of informal testing, the user may choose to select individual worklets. For a valid run, all 
worklets must be enabled.  

 

In the Storage Path Setup section, specify the paths of all configured storage devices under test. Separate pathname 
fields are required for each storage device. More devices can be added using the Add Storage Path button. Each 
time the Add Storage Path button is clicked, a new pathname field is created at the bottom of the existing list of 
pathnames as shown in the following figure. Clicking on the Delete Storage Path button will delete the currently 
selected pathname field. You must enter a pathname referencing a filesystem on a storage device here. The system 
partition, e.g. άC:έ under Windows must not be specified here. Instead only the pathname for the additional test 
partition must be given here e.g. "D:\ " (Windows) or "/home/user/disk1" (LINUX/UNIX). 








































