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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical
Commission) form the specialized system for worldwide standardization. National bodies that
are members of ISO or IEC participate in the development of International Standards through
technical committees established by the respective organization to deal with particular fields of
technical activity. ISO and IEC technical committees collaborate in fields of mutual interest. Other
international organizations, governmental and non-governmental, in liaison with ISO and IEC, also
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Introduction

The global economy is now totally reliant on information and communication technologies (ICT) and the
associated generation, transmission, dissemination, computation and storage of digital data. While the
internet backbone carries the traffic, it is data centres which find themselves at the nodes and hubs of a
wide variety of both private enterprise and shared/collocation facilities. With the large and continually
increasing data capacity demands placed on data centres worldwide, efficient use of data centre energy
is an extremely important strategy for managing environmental, cost, electrical grid capacity and other
impacts.

The ISO/IEC 30134 series specifies data centre energy effectiveness key performance indicators (KPI)

to help data ¢
ISO/IEC 30173

bntre operators measure and 1mprove specific aspects of data centre energy effectly
4-4 in particular defines a method to measure the peak capacity and utilizaf

servers operdting in a data centre using operator selected benchmarks. However, it doesynot p

a method for

in ISO/IEC 3(
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Standardizat
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Tool (SERT™
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comparing individual server energy effectiveness across data centresand as
134-4, “should not be used to set regulations for a data centre or dgndividual s
bholder demand for an international standard to measure the energy effectiver
e procurement and installation, particularly for use in worldwide server
egulations and programmes.

ht provides a server energy effectiveness metric (SEEM).to measure and repq
iveness of specific server designs and configurations,, This document will be us
including vendors, users and governments, from the-design verification testing
rough conformance verification, procurement and ‘@peration. Organizations that v
ormance or reporting programmes will find that'the test methods and scoring sp
ent will save them significant time and effort in implementing such progra

En across such programmes will allow vendors to comply to stakeholder require

And efficiently.

e servers, this document builds upon the widely adopted Server Efficiency

1) suite developed by the Standard Performance Evaluation Corporation (SP
nsortium, as the energy effectiveness metric and test method. For servers wher
ble, this document provides requirements for the creation of alternate server

metrics, referred to as “implementer-specified” metrics.
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1) SERT is a trademark of the Standard Performance Evaluation Corporation. This information is given for the

convenience of

users of this document. References to SERT do not constitute an endorsement by ISO/IEC.

2) SPEC is a trademark of the Standard Performance Evaluation Corporation. This information is given for the

convenience of

Vi

users of this document. References to SPEC do not constitute an endorsement by ISO/IEC.

© ISO/IEC 2020 - All rights reserved


https://iecnorm.com/api/?name=752eca084006d2e5cec09f92398da0be

INTERNATIONAL STANDARD ISO/IEC 21836:2020(E)

Information technology — Data centres — Server energy
effectiveness metric

1 Scope

This document specifies a measurement method to assess and report the energy effectiveness of a
computer server. This document does not set any pass/fail criteria for servers.

2 Normative references

There pre no normative references in this document.

3 Terms, definitions and abbreviated terms
For th¢ purposes of this document, the following terms and definitions apply.
ISO and IEC maintain terminological databases for use in standardization at the following addresses:

— ISP Online browsing platform: available at https://wi¥gv.iso.org/obp

— IE[ Electropedia: available at http://www.electropedia.org/

3.1 Terms and definitions

3.1.1
64-bit CPU
CPU (3}1.12) which has data path widths, memory (3.1.34) addressing, registers, and other|architectural
features which are 64-bits wide

3.1.2
active|state
operatjional state in which:the server (3.1.49) is carrying out data processing

Note 1 fo entry: an example is data retrieval from memory (3.1.34), cache, or storage while awaitirjg further input
over thee network.

3.1.3
auxilipry proecessing accelerator

additignal compute device installed in the computer server (3.1.49) that handles parallelized workloads
(3.1.63949—@994&9@@99%—(—1%—@#&9.—142)

3.1.4

blade chassis

enclosure that contains shared resources for the operation of blade servers (3.1.5), blade storage (3.1.6),
and other blade form-factor devices

Note 1 to entry: Shared resources provided by a chassis may include power supplies, data storage and hardware
for DC power distribution, thermal management, system management and network services.

© ISO/IEC 2020 - All rights reserved 1
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3.1.5
blade server

server (3.1.49) that is designed for use in a blade chassis (3.1.4)

Note 1 to entry: A blade server is a high-density device that functions as an independent server (3.1.49) and
includes at least one processor (3.1.40) and system memory (3.1.54), but is dependent upon shared blade chassis
(3.1.4) resources (e.g. power supplies, cooling) for operation.

3.1.6

blade storage
storage device that is designed for use in a blade chassis (3.1.4) that is dependent upon shared blade

chassis (3.1.4)

resources, like power supplies or cooling, for operation

3.1.7

buffered memory

circuitry bety
capacity, incr

3.1.8
coefficient of
statistic used
data values

[SOURCE: ISO

3.19
coefficient of
CcVv

standard dev

[SOURCE: ISO

3.1.10

configuratio
interrelated f
information

Note 1 to entr
typical.

Note 2 to entryj
including CPU
server (3.1.49)
a product fami

[SOURCE: ISO

veen the server’s memory (3.1.34) and memory controller to either increase m
base bandwidth, and/or reduce the electrical load on the memory controller

determination
to determine the strength of a fit between a mathematical moedel and a set of ob

15551-1:2015, 3.26, modified — Note 1 to entry has been removed.]

variation

ation divided by the mean

3534-1:2006, 2.38, modified — Note 1to.entry has been removed.]

n
unctional and physical characteristics of a product defined in product configy

: This document employs-the following configurations: low-end (3.1.33), high-end (3.1.2

: For server (3.1.49)products, a configuration is one of many possible combinations of comyj
3.1.12), storage devices, memory (3.1.34) size, and capacity and input/output devices for
product within'a larger product family. There are a large number of possible configurations

y.
17599:2015, 3.15, modified — Notes 1 and Note 2 to entry have been added.]

emory

served

ration

5) and

onents
W single
within

3.1.11
core

component of a processor (3.1.40) which can independently receive instructions and takes actions or
performs calculations in response

3.1.12
CPU

central processing element with functions for interpreting and executing instructions

Note 1 to entry: In this document, cache memory (3.1.34) is included with the CPU.

Note 2 to entry: This document uses the terms CPU and processor (3.1.40) interchangeably.

[SOURCE: ISO/IEC 14576:1999, 2.1.9, modified — Note 1 and Note 2 to entry have been added.]
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3.1.13

CPU architecture

CPU (3.1.12) design with significant similarities to other CPU architectures within the same CPU
architecture class (3.1.14)

Note 1 to entry: CPU architectures are used to create CPU models (3.1.15) which are often released in a similar
timeframe.

Note 2 to entry: Examples of different CPU architectures in the same CPU architecture class (3.1.14) are
Intel® Haswell, Intel Broadwell, and Intel Skylake, or separately, AMD® Bulldozer, AMD Piledriver, and AMD
Steamroller3).

3.1.14
CPU architecture class
group jof one or more CPU architectures (3.1.13) which share the same instruction set ardhitecture and
in whifh newer architecture designs are derived from previous architecture designis

Note 1 [to entry: Within a CPU architecture class, the initial CPU architecture (3.1.13)is; for the mlost part, a new
designjand subsequent CPU architectures (3.1.13) are derived from preceding CPY,architectures (3.1.13).

Note 2 fo entry: Examples of different CPU architecture classes are ARM® v8-A-and AMD EPYC®3,

Note 3|to entry: In certain cases, software programmes need to be (recompiled for use with different CPU
architefcture classes.

3.1.15
CPU model
specific CPU (3.1.12) that is sold in the marketplace

Note 1 fo entry: All CPU (3.1.12) of the same model share'the same technical characteristics, such as core (3.1.11)
frequencies and core counts, and can be used interchangeably.

Note 2| to entry: Examples of different CPU athodels are AMD EYPC 7601, AMD EYPC 7251 and Intel Xeon
Platinym 81803.

3.1.16
CPU npminal frequency
CPU cqre clock frequency, which-is the main frequency used in naming, marketing and sglling the CPU
(3.1.13)

3.1.17
data averaging interval
for a power analyser-'(3.1.38), the time period over which all samples captured by the high-speed
sampling electrduics of the analyser are averaged to provide a set of measured data

3.1.18

double data rate
DDR
computer bus characteristic of transferring data on the rising and falling edges of the clock signal,
resulting in twice the data bandwidth at a specific clock frequency, versus a single data rate bus

3.1.19
end user
person or persons who will ultimately be using the system for its intended purpose

Note 1 to entry: For the purposes of this document, the end user refers to a SEEM end user, which is the entity
applying for certification of a server (3.1.49) model to a SEEM conformant regulation or programme. For example,
if server manufacturer A was submitting a server model to ENERGY STAR for certification, server manufacturer
A would be the end user.

3) AMD and EPYC are trademarks of Advanced Micro Devices, Intel is a trademark of the Intel Corporation and ARM
is a trademark of Arm Limited. This information is given for the convenience of users of this document. References
to AMD, EPYC, Intel and ARM do not constitute an endorsement by ISO/IEC.
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[SOURCE: ISO/IEC 19770-5:2015, 3.13, modified — Note 1 to entry removed, new Note 1 to entry added.]

3.1.20

energy effectiveness

measure of th

e amount of data processing performed for a given amount of energy consumed

Note 1 to entry: For the purposes of this document, energy effectiveness is equivalent to the term energy
efficiency as used in server (3.1.49) compliance regulations and programmes.

3.1.21

expansion auxiliary processing accelerator
expansion APA

auxiliary pre
expansion sld

Note 1 to ent
removable swi

EXAMPLE
3.1.22

3 1 4 laod 3 Jdd s allad 2 1
UCDOIIIS dlLlUICT dlUIL Liidatl 15 dII dUuu~lll Cdlu IIiotdaliitu 11l a SCIICI dl Pul PUDC

o

y: An expansion APA add-in card may include one or more APAs and/or separdte, de
ches.

A GPGPU installed in a PCI-e slot.

fully fault tolerant server

computer ser

ver (3.1.49) that is designed with complete hardware-tedundancy, in which

computing camponent is replicated between two nodes running idenfical and concurrent wor

(3.1.60)

Note 1 to entr
workload for ¢

Note 2 to entry

i: A fully fault tolerant server uses two systems to simultaneously and repetitively run :
ntinuous availability in a mission critical application

: An example of a fault tolerant server ; if one node fails or needs repair, the second node

the workload ajlone to avoid downtime.

3.1.23

hardware th
in a CPU cord
through SMT

3.1.24

reads
(3.1.11), the number of fully independent instruction streams which can be ex

high-performance computing system

HPC system
HPC server
computing sy
applications f

Note 1 to entry
capability, high
often accelerat

rstem whichwis~designed, marketed, sold, and optimized to execute highly p
br high performance, deep learning, or artificial intelligence applications

: HPC systéms consist of multiple clustered servers (3.1.49, primarily for increased comput

dd-in

Hicated

every
kloads

single

anrun

bcuted

arallel

ational

speledyinter-processing interconnects, large and high bandwidth memory (3.1.34) capability and

prssuch as GPGPUs or FPGAs.

Note 2 to entry: HPC systems may be purposely built or assembled from more commonly available computer

servers.

3.1.25

high-end configuration
server (3.1.49) equipped with a specific selection of high-performance components, which is required
to be tested as part of measuring a server product family (3.1.51)

© ISO/IEC 2020 - All rights reserved
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3.1.26

idle state

operational mode in which the OS and other software have completed loading, the server (3.1.49) is
capable of completing workload (3.1.60) transactions, but no active state (3.1.2) workload transactions
are requested or pending by the system

Note 1 to entry: In the idle state, the server (3.1.49) is operational, but not performing any useful data processing.

Note 2 to entry: For systems where Advanced Configuration and Power Interface (ACPI) has been implemented,
idle state is the ACPI GO global state and SO sleep state.

3.1.27
idle state-pewer
average server (3.1.49) power, in watts, when in idle state (3.1.26)

Note 1|to entry: SERT (3.1.46) provides a standard way to measure the idle state power of a server, which is
includgdd with the result output, and is in addition to power measurement while thesépver (3.1.44) is actively
performing data processing.

3.1.28
implementer
entity that transforms specified designs into their physical realization

Note 1|to entry: For the purposes of this document, implementer‘is-the entity which creates| a selection or
procurpment program based on SEEM.

[SOURLE: IEC 62279:2015, 3.1.15, modified — Note 1 to€ntry added.]

3.1.29
integrated auxiliary processing accelerator
auxiligry processing accelerator that is integrated into the motherboard or CPU (3.1.12) package

3.1.30
large network equipment
netwofk product which contains more than 11 network ports with a total line rate throughput of
12 Gb/s or more

3.1.31
large $erver
resiliept/scalable server-(8:+1.49) which ships as a pre-integrated/pre-tested system hoysed in one or
more full frames or racks and that includes a high connectivity /0 subsystem with a minimum of 32
dedicated I/0 slots

3.1.32
load l¢vel
percerftage. of data processing relative to the maximum a server (3.1.49) can execute

Note 1 To entry: Load evels are typicatly used by benchmark designers to simuiate situations where a system is
receiving fewer data processing requests than it can execute.

Note 2 to entry: Load level is not necessarily the same as CPU (3.1.12) utilization.

3.1.33

low-end configuration

server (3.1.49) configuration which includes a specific selection of entry level components, which is
required to be tested as part of measuring a server product family (3.1.51)

© ISO/IEC 2020 - All rights reserved 5
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3.1.34

memory

any device associated with a computer that is used to store information such as programmes or data, in
a digital form

Note 1 to entry: For the purposes of this document, the terms memory and system memory (3.1.54) are used to
refer to memory DIMMs in servers (3.1.49) which provide temporary, fast data storage.

Note 2 to entry: At the time of drafting this document, memory DIMMs are the predominate type of memory
modules used in servers. In this document, the term memory DIMM is used to refer to a server’s memory modules
and is not intended to exclude future types of memory modules or imply that statements referring to memory
DIMMs would not apply to other types of memory modules.

[SOURCE: 1S0O|1213-1:1993, 11.3.32, modified, — Notes 1 and 2 to entry added.]

3.1.35
memory chapnel
independent |nterface in a computer which facilitates the communication of datarbétween g core’s
(3.1.11) memgry controller and installed memory DIMMs

Note 1 to entrfy: Modern computer servers (3.1.43) usually have a number of memory channels connected to
different CPUs [3.1.12) or cores (3.1.11).

3.1.36
multi-node sprver
server (3.1.49) that is designed with two or more independent server nodes that share a single endlosure
and one or mgre power supplies

Note 1 to entryf Power is distributed to all nodes through shared power supplies and nodes in a multi-nodd server
are not designgd to be hot-swappable.

3.1.37
normalized
dividing a set|of numeric values by one or more fiumeric value(s)

Note 1 to entry: In this standard normalization is performed for two purposes. One, to adjust ben¢ghmark
measurement [results to a common numefic scale to ease comparability and combination. Two, dividing
benchmark reqults by an arbitrary constant to enable sharing of results while obfuscating the actual alue of
benchmark redults.

3.1.38
power analyser
device used t¢ measure energy consumption of a system under test

3.1.39

PTDaemon

software tool tévinterface with and control a power analyser (3.1.38) or temperature sensor during
measurement—intervals—previdinganinterfacebetween—thesupported—power—analysers—and SERT
(3.1.46)

Note 1 to entry: The PTDaemon software allows for automatic power and thermal data collection throughout a
test run and is the source of the detailed power data in the SERT result summary.

3.1.40
processor
in a computer, functional unit that interprets and executes instructions

Note 1 to entry: the processor is the CPU (3.1.12) of the computer server (3.1.49). A typical CPU is a physical
package to be installed on the server motherboard via a socket (3.1.52) or direct solder attachment. The CPU
package may include one or more processor cores (3.1.11).

Note 2 to entry: This document uses the term processor and CPU interchangeably.

6 © ISO/IEC 2020 - All rights reserved
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CE: ISO/IEC 2382:2015, 2122866, Note 1 and Note 2 to entry added.]

programmable load
test equipment or instrument which emulates DC or AC resistance loads normally required to perform
functional tests of a system under test

3.1.42

quantum computer

use of

3.1.43

quantum phenomena for computational purposes

rack sgrver
computer server (3.1.49) that is designed for deployment in a standard 19-inch data-c
definefl by EIA-310, IEC 60297, or DIN 41494

3.1.4
redu
additi

supplyf

Note 1
to the
eventt

3.1.45
resilig
compu
featur

3.1.46
Servel
SERT

perfor
consotl

Note 1
progra

Note 2
with a

Note 3
differe
efficier

3.1.47

ant power supply
nal power supply added to a server (3.1.49) which can fully power‘the server if th
fails

to entry: During normal operation, redundant power supplies cafi'be configured to either
server concurrently with the main power supply, or remain on~standby and only provid
he main power supply fails.

nt server
ter server (3.1.49) designed with extensive reliability, availability, serviceability, 3
s integrated in the micro architecture of thessystem, CPU (3.1.12) and chipset

" Efficiency Rating Tool

mance and power software measurement tool created by the SPEC benchmg
tium

Fo entry: SERT was specifically designed for use in government sponsored server (3.1.49) e
mmes.

to entry: SERT has'cemponents that run on the system under test and a controller system
bower analyser (8.1.38) connected between the electrical socket (3.1.52) and server power

to entry: Detailed performance and power data is collected while running server work
ht load lévels (3.1.32), and these measurements are combined into an overall weighted
Cy score:

entre rack as

e main power

provide power
e power in the

nd scalability

rk standards

ergy efficiency

and interfaces
supply.

lets (3.1.59) at
server energy

SERT ¢

Client Conllguratlon XML

file which contains the required worklet (3.1.59) settings for each supported OS, JVM, and CPU
architecture (3.1.13) in SERT (3.1.46)

Note 1 to entry: Ensuring proper JVM tuning parameters specific to each supported 0S, JVM, and CPU architecture
is an important element for accurate comparisons across disparate server (3.1.49) platforms.

3.1.48

SERT Run and Reporting Rules
set of requirements established to ensure accurate, reproducible, and comparable measurements

across

©150/1

servers (3.1.49) when running SERT (3.1.46)
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3.1.49
server

physical system unit (Host) composed of CPUs (3.1.12), Memory (3.1.34), Storage, PSUs, Fans, and /0
that provides computational services to workstations, to personal computers or to other functional
units in a network

Note 1 to entry: Servers provide services and manage networked resources for client devices and are sold
through enterprise channels for use in data centres or office/corporate environments. They are primarily
accessed via network connections, instead of directly connected user input devices such as a keyboard or mouse.
Servers are designed for and listed as supporting one or more computer enterprise operating systems (0S) and/
or hypervisors. They are targeted to run user-installed applications, typically enterprise in nature, and provide
support for error- correctlng code (ECC) and/or buffered memory (3 1. 7) (1nc1ud1ng both buffered dual in-line

memory modu
all processors (]

Note 2 to entry}:

<S5 lUllVllVle auu UullCl cu UIT UUdlu ll)UUJ LUIljlyul ULlUll.) LJ L LUJJ QCI vl S dlitT qulSllCu S

B.1.36) have access to shared system memory (3.1.54) and are visible to a single OS or hype

For the purpose of determining which types of computing systems are considered servers

document, both the definition of servers and Note 1 to entry apply.

Note 3 to entryf:

3.1.50

server applid
computer sery
perform a ded

3.1.51

server prody
group of com
of possible ha

3.1.52
socket
server interfa

Services may be dedicated services or shared services.

nce

icated function or set of tightly coupled functions

ct family

ce designed for the installation of a@rocessor (3.1.36)

ch that
Fvisor.

in this

rer (3.1.49) that is bundled with a pre-installed OS and application software that is fised to

buter servers sharing one chassis and motherboard which often contains a large number
Irdware and software configurations (3.1.10)

3.1.53

storage product

fully functior?l storage system that supplies data retention services to other devices attached diirectly
or through a petwork

Note 1 to entr
to support sto
software defin

3.1.54
system mem
volatile data 9

y: A storage server-cah run on more than one non-vendor specific software which is dg
rage system conmectivity, COM deployments and virtualized storage environments array
bd storage network.

pry
tordge which is accessible and shared by all of the cores (3.1.11) of a computer

signed
ed in a

3.1.55
threshold

level or numeric value at which a change occurs

Note 1 to entry: In this document, this term refers to a numeric result of a test metric which an implementer
(3.1.28) determines is required to pass a programme or regulation.

3.1.56
tower server
a computer se

rver (3.1.49) designed for use in a standalone, non-rack mountable chassis
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3.1.57
variance
measure of the spread of a statistical distribution

Note 1 to entry: For the purposes of this standard, variance is used to refer to the change in benchmark results
between two different runs of the benchmark.

[SOURCE: ISO/IEC 19795-1:2006, 4.8.1, modified — original notes and symbol removed, Note 1 to entry
has been added.]

3.1.58
version

particytar-ferm-er-var
least one aspect or item

of information

Note 1|to entry: The version number(s) or letter(s) before the first decimal point or spaceis ¢
version|and any portion of the version which is not the major version is called the minopversion.

EXAMRLE In the version designated as “v1.2.3,” the major version identification.is “1”, and th¢
identification is “2.3".

[SOURLE: ISO 24619:2011, 3.1.9, modified — original notes removed;Note 1 and Note 2

been

ded]

3.1.59
worklet

parts

3.1.60

f a workload (3.1.60) consisting of specific code s€quences which are executed dur

worklpad

group
Note 1

of worklets (3.1.59) which share commomnrdttributes and are combined into an over

to entry: SERT (3.1.46) includes CPU (3.1:12), Memory (3.1.34), and Storage workloads.

Note 2|to entry: A product family has cemmon family attributes, which are a set of features
modeld/configurations (3.1.10) that are in-the family.

e—fesource in at

hlled the major

minor version

to entry have

ng testing

W11 result

common to all

3.2 Abbreviated terms

AC alternatifngcurrent

ACPI advarnced configuration and power interface
BIOS basic input/output system

COM capacity optimization management

DC direct current

DIMM dual inline memory module

ECC error-correcting code

EXP exponential function

FPGA field programmable gate array

GB Gigabytes

GPGPU general purpose graphics processing unit
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GUI graphical user interface

HDD hard disk drive

1/0 input/output

JVM Java virtual machine

LN natural logarithm

MB Megabytes

0S operating system

PCl-e peripheral component interconnect express
PSU power supply unit

RAS reliability, availability, and serviceability
RMS root mean square

SSD solid state drive

SEEM sever energy effectiveness metric

SMT simultaneous multi-threading

SPEC server performance evaluation corporation
SUT system under test

XML extensible mark-up language

4 Applicapility of Server Energy Effectiveness Metric (SEEM)

4.1 General

SEEM applies| to all computer{sérvers, as defined in 3.1.49. However, the SERTv2 metric (defined in

Clause 5) only applies to the types of servers where it properly functions and accurately assesses

energy effectiveness.

For servers td which:'SERTv2 does not apply, an implementer of this document may develop an alt

test methodology((see 5.4).

server

ernate

4.2 Applicability of SERTvZ

SERTv2 shall apply to all servers except those listed in this subclause, where it either was not designed

to function or does not properly assess the server’s energy effectiveness.
SERTv2 was not designed to function on servers which:

1) only support installation of less than 8 GB of system memory,

2) only support installation of system memory less than SERTv2 Minimum System Memory Size [see

Formula (4)],
3) donotinclude a 64-bit CPU,

4) contain more than 4 CPU sockets (per blade for blade servers and per node for multi-node servers),
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5) contain a CPU from a CPU architecture class which is not supported by the SERTv2 test method,

6) do not support balanced and evenly distributed memory population (same number and type of
DIMMs per memory channel and per CPU),

7) are only sold with a DC power supply, or
8) are quantum computers.
SERTv2 does not properly assess the energy effectiveness of servers which:

1) ship with one or more integrated APA,

2) arg high-performance computing systems,
3) arg fully fault tolerant servers,

4) arg large servers,

5) arg server appliances,

6) arg storage products,

7) arg blade storage products, or

8) arg large network equipment.

4.3 Determination of applicability for an “impléementer-specified” metric

For all “implementer-specified” metrics (as described in 5.4), the implementer shall spgcify to which
types ¢f servers the metric applies, in accordancewith all of the following requirements:

1) SHEM metrics are only applicable to servers.

2) SHEM implementations shall only ‘have one active state metric which applies to o given server
category. The addition of one idle'state metric to each server category is also allowed|

3) Ng active state “implementetsspecified” metrics shall apply to servers for which the JERTv2 metric
applies (see 4.2).

4) The test method shallfunction on all applicable servers (see 7.9.2).

5) THRe implementer shall only apply a metric to servers where there is an expectatior] that a better
erlergy effectiveness score indicates improved real-world energy effectiveness during typical usage
(s¢e 7.9.3)

NOTE See 4.2 as an example of the server applicability specified for SERTv2.

5 Determination of Server Energy Effectiveness Metric (SEEM)

5.1 General

SEEM is a complete methodology to assess and report the energy effectiveness of a server. The SEEM
metric(s) is/are an active state and optional idle state numeric result(s) that quantifies a server’s
energy effectiveness, based on the measurements of the corresponding SEEM test method. For active
state metrics, the larger the value, the less energy per unit of data processing the server consumes
when performing data processing similar to the applicable metric’s test method. For idle state metrics,
smaller is better, indicating that the server consumes less energy while ready to perform, but not
performing any data processing.
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All SEEM implementation shall include an active state metric for each server type, and an optional idle
state metric may be added to any server type for which an active state metric is included. Idle state
metrics shall not be included for server types which do not also have an active state metric.

For servers where SERTv2 applies (see 4.2), the active state portion of SEEM shall be equal to the
numeric overall result of SPEC SERT 2.x.x, referred to in this document as SERTv2.

For servers where SERTvV2 does not apply, the active state portion of SEEM may be equal to the numeric
result of an alternate active state test method, if specified by the implementer.

Implementers may choose to add an idle state measurement to a SEEM implementation, which shall be

reported as a

separate numeric result from the main active state result.

5.2 Power

As part of a
supplies, the

PLUS® powel]
by the imple
requirements
implementati
level shall be

efficiency cer

NOTE Infd

supplies, and the process to get new power supplies certified, is available at [17].

5.3 SERTv

The SERTV2 1
server. SERTY
typical servet
is not fully u
metric effecti
method consi
are SERT, PTII

The SERTv2 W
The energy c
consumption

The numericq
SPEC SERTv2

NOTE The

supply requirements

SEEM implementation, for all servers which include alternating current”(AC)

power

mplementer may require either only reporting or reporting and a minimum required 80

supply efficiency certification level. If a minimum 80 PLUS efficiericy level is re
menter, the implementer may also specify additional power supply energy eff

bn includes any power supply efficiency requirements, a minimum 80 PLUS certif
specified. All power supplies in tested servers shall meet all implementer specified
fification levels.

rmation about power supply efficiency requirements,<the test protocol used to certify

P active state energy effectiveness metric

hetric is a bigger-is-better number which indicates the overall energy effectivene
2 measures the energy effectivenessiof an array of types of data processing rel:
usage and simulates periods whef’a server is only partially utilized. When the
ilized, most servers intermittently enter periods of idle state, resulting in the §
vely including an assessment of-a server’s idle state energy consumption. The SERT]
sts of four components whiich shall be used to accurately obtain a SERTv2 result.
aemon, the Client Configuration XML file, and the SPEC SERT Run and Reporting R

bnsumption measured by this method should not be assumed to represent the
pf other applications on the same hardware.

| value of.the SERTv2 metric shall be determined and described by Formula (1) us
test method.

analysis of component sensitivity of real-world workloads, energy effectiveness rank

quired
ciency

such as an efficiency requirement at a percent loading level not’ineluded in 80 PLU. If an

cation
Energy

power

ss of a
ted to
server
ERTv2
2 test
These
lles.

rorklets are designed to model typical server usage, however real-world results maly vary.

bnergy

ng the

ings of

hundreds of s

rversusine - different uymnhhnn cnhamac and-deplovedpoweranalysis{Annex D) suade
o oY ) N4 =2 oS S

$ts that

using weights of 65 % for CPU, 30 % for Memory, and 5 % for Storage most accurately models typical server
usage. Four SPEC SERT Metric Weighting Studies!] were conducted to determine these values.

12
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All software and testing components in the measured system under test (SUT) shall be SEEM compliant,
as described in 9.2.1.

SERTv2=exp(0.65*In[ Eff.p; |+ 0.30% In[ Effyy, F0.05%In[ Eff, )
where
exp is the exponential function;

L] frpr—stheerersyebectvenessotthe SERA LR worldond——————————————————
Eff;

Ef)
Ln

CPU, M

E

)

where

Ef]

ex

Ln

Ef

Mem 1S the energy effectiveness of the SERT Memory workload;
stor 1S the energy effectiveness of the SERT Storage workload;

is the natural logarithm.

emory, and Storage are three workloads which are calculated as described by Fornl
1 n

y =exp(;xzm<m,,- >]

i=1

wa is the effectiveness of workloads;

D is the exponential function;
is the number of workletsqdn a given workload;
is the natural logarithin;
[wei 1S the effectiveness of worklets for a given workload.

the CPU worklead has seven worklets (Compress, CryptoAES, LU, SHA256, SOR, S
the Memory‘workload has two worklets (Flood3 and Capacity3);

the Storage workload has two worklets (Random and Sequential).

@)

hula (2).

(2)

ort, and SSJ);

Worklet effectiveness is calculated as described by Formula [3].

Eff,,, =exp[%><2[n(EﬁIi )}<1000
i=1

where

Effyei  is the effectiveness of worklets;

exp is the exponential function;

M

is the number of load levels for a given worklet;
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Ln
Eff,

is the natural logarithm;

sumed at that load level.

is calculated by dividing the normalized performance of each load level by the power con-

The memory worklets do not use Formula (3) to calculate Eff,,, but instead use a calculation pro-
vided in the SPEC SERT 2.x.x Design Documentl2].

Details on the implementation of each worklet are available in the SPEC SERT 2.x.x Design Documentl2l,

5.4 Determination of “implementer-specified” metrics

5.4.1 Gene

SEEM allows

if they satisfy
the general rg
not rigorously
comparability

shall only use

Alternate actj

creation ofidl

54.2 “Imp

ral

mplementers to select test methods for servers where SERTv2 is not applicable (s¢
the requirements of 5.4.2 for active state metrics and 5.4.3 for idle state-metrics
quirements of 5.4.2 and 5.4.3 are only a subset of analyses performed onh SERTv2
r ensure a test method is as real-world relevant as SERTv2, and for the purposes of
and standardization across SEEM regulations and programmes,.implementers of
SERTv2 for applicable servers.

ve state test methods shall only be used for servers wheré SERTv2 is not applicab
E state power metrics in addition to an active state metri¢is allowed but not recomm

ementer-specified” active state metrics

e 4.2),
. Since
hnd do
result
SEEM

le. The
ended.

The development of a metric, and the corresponding testymethod used to measure it, is a cgmplex

process. If du¢ diligence is not taken during the design, implementation, and use of the test methpd, the

metric may n¢t indicate real-world energy effectiveness.

All “implementer-specified” active state metrics shall satisfy the following requirements.

1) Each actiye state metric shall be a single aumerical result which combines performance and ¢nergy
measurernents to indicate the energy éffectiveness of the SUT.

2) An active state metric shall bé_a bigger-is-better value, where an increasing score indlicates
increased server energy effectiveness.

3) The active state metric shall include reporting of a single performance result which indicates the
overall pgrformance of.the server when running relevant workloads.

4) The active state metric shall include reporting of a single energy or average power resultwhich
indicates|the enexgy consumption of the entire server when running the metric.

5) Each metfri¢shall be analysed to verify it accurately indicates real-world energy effectivengss for
applicabl, SCTVETS (bcc 7.9.3).

6) Results shall be reproducible (see 7.9.2).

7) Metrics shall not artificially limit or favour any certain type of server.

Further, the test method used to determine the “implementer-specified” metric shall satisfy the
following requirements.

rkloads performed by applicable servers for the metric.

The workloads of the test method shall be relevant examples or representations of typical real-

For metrics applying to servers which perform many types of data processing, an adequate and

appropriate number of workloads to represent a cross-section of performed data processing shall

1)

world wo
2)

be included.
14
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3) It is strongly recommended, but not required, that different load levels are included in the test,
similar to SERTv2.

4) Real-time system level power data shall be collected during the execution of the measured portions
of the test method.

5) The test method shall include methods to verify that the test was successfully completed, and
results are accurate.

6) The test method shall include automation and user interfaces to reduce the complexity of result
collection.

5.4.3 [ "Tmplementer-specified” idIe state metric

5.4.3.1 General

Idle stjate metrics indicate the average power consumption of a server when’it is reagly to, but not
executling data processing. For a given server type, idle state metrics shallonly be creatqd for types of
serverf which have an active state metric. SEEM implementations shall not ificlude standajone idle state
metrigs. This is because standalone idle state metrics tend to inadyvertently incentivizg more energy
consummption than active state metrics. The Green Grid Idle state vs-Active Metric Study!3] [showed up to
35 % hjigher data centre energy consumption from the implementation of an idle state mefric instead of
an actjve state metric.

For a given server type, adding an idle state metric to anitplementation which includes gn active state
metrid is allowed but not recommended for several reasons. First, pages 15-21 of the Grden Grid Active
vs. Idle|state and Active Studyl4], show that selecting séxvers based only on an active state
in morje energy savings in the data centre than using’both an active state and separate idl¢ state metric.
Seconi; idle state metrics are nearly impossibléZto successfully design and maintain. Creating an idle
state metric is complex because by default, miost added functionality increases a server’s idle state
power] but the extra capability is not included in the metric calculation. To avoid favouring the smallest,
least chpable servers, a manual system is‘nieeded to adjust the idle state power limit to compensate for
the adflitional capability of optional erymore capable components. This results in a complex system of
idle state adders which needs to befoften adjusted and updated as technology advances. Unfortunately,
with the rate at which component technology is changing and the number of types of components,
virtually all adder systems incorrectly compensate for some components or capabilities. This error can
becomle the dominant differentiator between server results, instead of the server’s actual idle state
power| consumption, causihg a programme to incorrectly rank servers in energy corjsumption. To
avoid fhanging requirements and non-comparable results, government regulations and programmes
undergtandably tend.to be slow to update adder systems, which worsens this problem.

For sefvers where SERTv2 is applicable, the addition of an idle state metric is even more strongly
discouragedsbecause idle state power is already measured and included as part of the $ERTv2 active
state ‘a:lergy effectiveness metric, as shown in the Green Grid Active Efficiency Measurements Include Idle
State Studyl5).

5.4.3.2 Requirements for creation of an idle state metric

If an implementer of this document wishes to add an idle state metric to an implementation, the
following steps and requirements shall be followed.

1) InaSEEM implementation, idle state metrics shall only be created for server types which also have
an active state metric. Standalone idle state metrics shall not be created.

2) For all servers where SERTvVZ applies (see 4.2), the idle state measurement result within SERTv2
shall be used, and for all other servers, the test method defined in 7.5 shall be used.

3) A componentadder system shall be created to add idle state power credits for all server capabilities
that use noticeable amounts of idle state power.
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4) A process shall be established to review component adders at least every two years and make
adjustments and additions to the adders to align with modern component technology.

5) A per component analysis shall be performed to identify if one idle state power credit can properly
account for all variants of a component type, or if the component type needs to be subdivided and
each division assigned a separate adder.

6) A compute adder shall be developed which calculates increasing idle state power credits for all
servers with more CPU data processing capability. A performance metric relevant to the server
type shall be identified by the implementer for use in calculating the compute adder.

6 SEEM il-IPIClllClltdtiUll

6.1 General

The purpose pf SEEM is to assess and report server energy effectiveness, and an important elen
a successful SEEM implementation is the completion of the specified steps and decisions defined
document. To| ease implementation, this clause lists the requirements from the rest of this dod

and outlines

6.2 Implementation steps for SEEM
The following steps shall be completed for all SEEM implementations.

1) The implementer shall decide how many and which metrics to include in their regulat
programine. If the implementation applies to any servets for which the SERTv2 metric appli

4.2), then
SERTvVZ a

2) For all s¢
minimumn

3) The imple

metric in
6.3 Impler
To include SE

1) Decide W
category,

2) Select ong

e steps to create each type of SEEM implementation.

the implementation steps in 6.3 shall be féllowed. If any active state metrics othsg
e included, then the implementation step§’in 6.4 shall be followed.

rver types with AC power suppliesiidecide if a power supply efficiency report
efficiency requirement is included,ds described in 5.2.

bmenter shall decide whether 6thot to add an idle state power metric to each activj
an implementation (see 5.4<3-

nentation steps far SERTv2
RTv2 in a SEEM/implementation, the following steps shall be applied:

hether theSimplementation requires energy effectiveness thresholds, and if s
select a thfeshold which satisfies the requirements of 6.5.

 of the'category system options in 8.1.2, and specify if any categories will be comb

nent of
in this
ument

ion or
bs (see
r than

ing or

e state

o, per

ned.

3) Specifya

hy additional rnr}nirnr] documentation fields (cnn Q22 A.)

4) Publish a report showing how the implementation complies with all SEEM requirements (see

8.2.2.2).

6.4 Implementation steps for “implementer-specified” metrics

In order to include an “implementer-specified” metric in a SEEM implementation, the steps of this
subclause shall be followed. If multiple “implementer-specified” metrics are included in a SEEM
implementation, the following steps shall be applied for each metric.

1) Develop a metric and test method which satisfies the design requirements of 5.4.

2) Specify the applicable server types (see 4.3).

16
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rements (see

o be updated

threshold(s)
servers which
the required
amme. If any
bnts, with the
ng regulation
regulation or

ected from at
implementer-
itecture class
le majority of
Architecture
br component
izes, network

3) Specify reporting categories (see 8.1.3).

4) Define family configurations (see 7.8.4).

5) Define any special testing configurations (see 7.8.4).

6) Decide whether the implementation will require energy effectiveness thresholds, and if so, per
category, select a threshold which satisfies the requirements of 6.5.

7) Specify the type of power that is compatible with the test method (see 7.4).

8) Identify the technical support provider and provide a copy of the technical support commitment
(see 7.7.1).

9) Téest and analyse the metric and test method, as specified in 7.9.

10) Fqr all active state metrics, specify the Software Testing Variance (see 7.6.24).

11) Pyblish a report showing how the implementation complies with all SEEM requ
8.0.2.3).

12) Specify the metric’s reporting requirements (see 8.2.2.5).

13) Specify the required test method components (see 5.3 as an@xample).

14) Write test plans with required outcomes for any compahents that will be allowed
(s¢e 9.4).

6.5 Threshold selection

The inpplementer may choose to specify requiréd active state and idle state (if included

per sefver category, or combination of categories, for each SEEM metric. If selected, only

score higher than the selected active state‘threshold for their category and lower than

idle stpte threshold (if included), shall-be certified under the SEEM regulation or progi

threshiolds are included in an implenientation, they shall satisfy the following requirem

follow|ng exception. If SEEM is implemented as an update or direct replacement to an exist

or programme, the threshold determination method used in the previous version of the

progrgmme may also be used.

1) Fdr each metric in a=SEEM implementation, per category, measurements shall be col
legst 12 server pnoduct families for SERTv2, and at least 4 server product families for ‘
splecified” active state metrics. Selected servers shall include CPUs from a CPU arch
released in the last 3 years, and, per category, shall represent a cross-section of t}
applicable(server types. SERTv2 measurements should include the majority of CPU
Clpsses; \CPU Architectures, server manufacturers, operating systems (0OS), servg
configurations (such as storage devices, dual in-line memory (DIMM) types and §
ca : X
NOTE For SERTv2, a link to a database with more than 700 server results is availablelél.

2) Select a percentage of servers which are targeted to pass the regulation or programme.

3) For each category (or group of categories if any categories are combined), create a list of servers
that meet the requirements of that category. Include only the lowest scoring server from the three
servers in each server product family.

4) Per category, rank the selected servers by metric score, and multiply the number of servers by the
target percentage (rounding down). Select the server whose rank matches this value.

5) One threshold shall be selected for each category. The selected threshold shall be +10 % of the score

© ISO/IEC 2020 - All rights reserved

of the server selected in Step 4). Adjustments from the selected server’s score shall only be based
on factors such as server database diversity, server age, or number of servers tested.
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7 Server testing

7.1 Configuration

All basic input/output system (BIOS), software, and hardware configurations shall be configured as
they would be received by a server end customer.

Special Cases:

1) Ifaserver model is always received by customers without an 0S, a compatible OS may be installed,

and all de

fault OS installation and configuration settings shall be used.

2) If using d
tested us
be used.

3) If differe
then the 4§

4) If a serve
selection
similar),
selection
be most ©

7.2 Environment

The following
directed in th
data centre pi

1) Ambient
2) Ambient{
3) Elevation
4) Humidity]

NOTE The
performance o

7.3 Power

The power ar

efault OS installation and configuration settings causes the server to not be abl{
ng the applicable SEEM test method, non-default settings required for functionali

1t server end customers receive the same server configuration with different se
etting received by the most server end customers shall be used.

br OS, BIOS, or other component requires users to select settings on first boot

then this default selection shall be used. If the menu has_ro default (i.e., an activ
has to be made before proceeding), then the tester shall usethe setting that is expe
ommonly selected by server end customers.

b to be
[y may

ttings,

and a

menu includes a default value (i.e., would be selected by hitting’enter, selecting next, or

P state
rted to

e vicinity of the measured equipment in@ way that would be inconsistent with
actices.

emperature equal to or greater than20 °C.

emperature below the documented maximum operating temperature of the SUT.
within the documented-operating specification of the SUT.

within the documented operating specification of the SUT.

intent is to discourage extreme environments that can artificially impact energy consumyj
Fthe server, before’and during the measurement.

analysep calibration requirement

environmental conditions shall be met for@ll'SEEM testing. Air flow shall not be Ivertly

ormal

tion or

test date.

alyser used for testing shall have been calibrated within the 12 months precedllng the

7.4 Power

requirements

SERTv2 testing shall use power within one of the listed frequency and voltage ranges.

AC Frequency: +1 % of 50 Hz or 60 Hz

Voltage: +5 %

of 100V, 110V, 120V,200V,208V, 220V, 230V, 240 Vor 400V

For “implementer-specified” metrics, the implementer shall specify the allowed power types and ranges.
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7.5 SEEM idle state power test method

While idle state power metrics are not recommended (see 5.4.3.1), an implementer may choose to add
an idle state power requirement or idle state power reporting requirement to a SEEM implementation.
For all servers where SERTv2 applies (see 4.2), the idle state measurement within SERTv2 shall be used,
and for all other servers, the test method in this subclause shall be used. It is expected that the result
from the idle state measurement built into SERTv2 is comparable to the result of this test method.

1) Obtain a power analyser which is listed in Annex B or satisfies the requirements of 9.2.2.

2) Correctly configure the power analyser and measurement logging software (often distributed by
the power analyser manufacturer) to log the server’s total energy consumption (volts and amps) at
lefSTone time per second. system from
the SUT to avoid affecting the measurement.

3) Wijth one possible exception, configure the SUT as described in 7.1.Af the default power
configuration causes the server to enter a limited functionality low powérystate, surh as sleep or
hipernate, before the end of the measurement period, the setting to delay enhtering sugh states until
affer the measurement period, shall be set.

4) Bqot the server into the operating system and do not manually_make any modifi¢ations to the
system, such as opening or closing application or services. The SPEC SERTv2 application can be
ogened if it is used to measure idle state power.

5) Ldgtthe system sit idle state for between 5 and 6 mins,

6) Measure the server’s energy consumption for 1 mig)cellecting atleast one measurement per second.

7) SHEMgje state for the SUT shall equal the arithmetic mean of power, in watts, durjng the 1-min
measurement period.

7.6 Testing Variance

7.6.1 | General

Server|performance and powermeasurements inherently have result differences when repeated, called

variance. If the same benchmark is run many times on the same server, it will not obfain the same

perfoEExance or power result each iteration, and this difference in score is referred tp as software
varianjce in this docurfent. Further, if two servers are built with the same types off components,
small differences betwéen the components can cause changes in the server’s performarce and power
consumption, causing hardware variance. Some components are even designed to |benefit from
variatjons betweén components of the same type. For example, some CPU models inclyde the ability
for a given CRU-to identify its temperature and energy consumption levels in real timg and use this
infornmjation o increase its frequency to the individual CPU’s maximum ability. This allows a CPU which
has bgttef power consumption characteristics to outperform a CPU of the same model| with inferior

power TOMSUIMpPtion Chiaracteristics:

When implementing SEEM, it is important to understand and accommodate these testing variances to
avoid unintended consequences. A tester may obtain a valid passing score on a server model by a small
margin, but later, test the same server model for verification and obtain a failing score, solely because
of variance.

All SEEM implementations shall include a testing variance maximum percentage, which shall be
the sum of the software and hardware testing variance maximum percentages. For the purposes of
verifying compliance with a SEEM regulation that includes an active state threshold, a server model
shall be considered to pass verification if its score is greater than the threshold minus the sum of the
hardware and software testing variance maximum percentages. For purposes of verifying compliance
with a SEEM regulation that includes an idle state power threshold, a server model shall be considered
to pass verification if its score is greater than the threshold minus the hardware testing maximum.
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It is important to understand that testing variance is only applicable to verification that a server passes
the threshold after it has previously been shown to pass the threshold. As specified in 7.8, to pass, server
configurations and server product families are required to pass the specified threshold, and there shall
be no reduction in requirements for testing variances.

EXAMPLE If a SERTv2 implementation requires a SERTv2 active state score of 10, a 5 % software testing
variance (as per 7.6.2.1) and a 5 % hardware testing variance (as per 7.6.3), then a server model being tested for
certification would be required to meet a score of 10. If the implementer later obtained a server of the same model
and configuration to verify compliance, the second server would be required to score 9 (10 - 10 - 0,05 - 10 - 0,05)
or higher to pass verification.

7.6.2 Software Testing Variance Specification

7.6.2.1 SERTV2 Software Testing Variance

All SEEM implementations that include SERTv2 and a threshold shall include a 5 % _seftware festing
variance.

7.6.2.2 “In:rlementer-specified" Software Testing Variance

All “implementer-specified” SEEM implementations which include an active State energy effectiveness
threshold shgll specify a software testing variance per metric, and implementers shall includle this
variance in cglculating if a server passes verification.

The software| testing variance shall be a percentage up to 10,%(which is equal to the measured CV
percentage result of the variance testing step of 7.9.2, roundedup to the nearest whole percentage.

7.6.3 SEEM Hardware Testing Variance Specification

All SEEM implementations that include thresholds shall include a 5 % hardware testing variance

7.7 Technilcal support

7.7.1 Technical support requirements

The test methjods for all SEEM metrics shall have an identified technical support provider and stagement
of technical spipport commitment.\For “implementer-specified” metrics, the implementer shall idlentify
the provider @nd provide their\technical support commitment (see 7.7.2 as an example). The scope and
impact of different SEEM implementations will likely vary significantly, so the appropriate leyel and
type of technical supportverses cost, for a given programme, should be considered by the implerhenter.

7.7.2 SPEC[SERTv2'technical support

For SERTv2, $PEC is the technical support provider, and details about SPEC support is included in
the SPEC SERT 2.x.x Sample License Agreement!Zl, Details are directly quoted here (in italics) for
informational purposes only.

a) Supporttype

SPEC has no obligation to provide updates, modifications or new releases of the Materials to USER
under this Agreement. SERT suite Support Subscribers are provided technical support in English via
email or the SPEC Support forum; https://www.spec.org/forums/. In some cases, SPEC may be able to
provide support in languages other than English.

b) Response time

SPEC will provide an initial response to technical support questions within three (3) business days,
excluding US federal holidays.
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c) Length of support

i)  Support will be offered on the major version of the SERT suite referenced in the latest revision
of ISO/IEC 21836 until a different major version of the suite is referenced by a newer revision of
ISO/IEC 21836, or SPEC terminates the SERT suite’s inclusion in ISO/IEC 21836 (see e)), whichever
occurs first.

ii) When a different major version of the SERT suite is referenced in a new revision of ISO/IEC 21836,
support for the previously referenced major version will be offered for four (4) years from the date
of publication of the new revision of ISO/IEC 21836.

iii) When a new minor version of the SERT suite has been shown by SPEC to be compliant with

eI 2400

1S6/1E€ 21836, support forthe previous comptiant rmimor versiom witt beoffered formine (9) months.

d) Nqw platform support

Unless the inclusion of the SERT suite in ISO/IEC 21836 is terminated, SPEC will'do¢ept prpposals for the
SHRT suite acceptance of additional CPU architecture classes, CPU architectures, JVMs, pr OS versions
during a version’s entire support offering period. These updates may require an updated release of the
SHRT suite. Update acceptance proposals require the contribution of engineering resoyirces to SPEC,
either by the CPU silicon vendor or their nominated alternate, as.déscribed in the SERY suite’s Client
Canfiguration Acceptance Process (https://www.spec.org/sert).

e) Termination processes

SHEC may choose at any time and for any reason, in its-Sale discretion, to terminate the iclusion of the
SHRT suite in ISO/IEC 21836. In this case, SPEC will:

i) | Provide notice both publicly and by email teIlSO/IEC JTC 1, and
ii)] At SPEC’s sole option, either:

— Offer support for the final version of the SERT suite included in ISO/IEC 21836 for four (4) years
from the effective date of the\notice, or

— Provide the SERT suiteisource code and necessary dependencies, such as the ATDaemon too,
to a designated third-party which commits to make the SERT suite publicly apailable under
commercial termswhich are fair, reasonable, and non-discriminatory

— Open source-the SERT suite source code and necessary dependencies.
f)  Support Pricing

SHEC provides support under commercial terms that are fair, reasonable, and non-discriminatory. Each
SHRT suitelicense purchase includes support for one year from the date of purchase. Information about
obtaining*additional support is available at https://www.spec.org/order.html.

7.8 Server product family and special configuration testing

7.8.1 General

Servers are configured and sold in many different configurations. In order to reduce the amount of
required testing, it is allowed to test three configurations of a server product family as a proxy for
testing all the configurations of that family. Only if all three configurations obtain the required
threshold (minimum score), shall the entire family of configurations pass. For verification testing, all
other configurations in the family shall also meet the required threshold. If a server model is sometimes
received by the end customer without all of the CPU sockets populated (e.g., 2 socket server with only 1
CPU), this configuration is considered a different server family, and does not pass as part of the product
family of servers with all CPU sockets populated. Server models with partial CPU sockets shall be tested
as a separate product family, or single configuration, and shall meet the threshold designated for the
number of CPUs populated.
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If a single configuration or an entire server product family are not received by an end customer with
a storage device, a compatible storage device may be added to the configuration for testing purposes.

Testing of single configurations is also allowed (see 7.8.2). Additionally, some form factors of servers,
such as blade, multi-node, or servers which include APAs, require special test procedures as described
in 3) and 7.8.3.6.

7.8.2 Single configuration testing
The server shall be configured as follows:

1) The server hardware shall be configured in the exact configuration which the tester wishes to
certify.

2) All memopry channels shall be equally populated with at least one identical DIMM and a total §ystem
memory ¢apacity that is greater than or equal to the minimum capacity required by the SERT test
(see Fornmula (4)). If this server configuration does not meet these requirements,‘then SERTy2 was
not desighed to function on this server (see 4.2) and this server configuration’cahnot be tefted in
this configuration.

SERTv2 Minimum System Memory Size=2GB+496MB*System Threads (4)

where System| Threads is calculated in Formula (5).
7.8.3 SERTy2 product family and special configurations

7.8.3.1 General

For SERTv2, fhe following family configurations andtest methods for blade, multi-node, and Jervers
with APAs shall be used. All configurations requirerments of 7.1 shall be followed.

All memory dhannels shall be equally populated with at least one identical DIMM and a total §ystem
memory capdcity that is greater than or equal to the minimum capacity required by the SERT test
(see Formulal4). If this server configuration does not meet these requirements, then SERTv2 was not
designed to function on this server fsee 4.2) and this server configuration cannot be tested fn this
configuration

7.8.3.2 High-end configuration
The server shpll be configured as follows:

1) CPU modgl with.the largest product of core count, hardware threads per core and CPU npminal
frequency.

2) System memaory capacity (GR) equal to or greater than 3 0 times the number of System Threads, as
calculated in Formula ( 5 ). If no servers of this product family could be received by an end customer
with a memory configuration that meets this requirement, a configuration that is not received by
an end customer may be used.

System Threads=# of CPUsx# of cores per CPUx# of hardware threads per core (5)

7.8.3.3 Low-end configuration
The server shall be configured as follows:

1) CPU model with the smallest product of core count, hardware threads per core, and CPU nominal
frequency.

22 © ISO/IEC 2020 - All rights reserved


https://iecnorm.com/api/?name=752eca084006d2e5cec09f92398da0be

2)

ISO/IEC 21836:2020(E)

System memory capacity (GB) equal to or greater than 1,0 times the number of System Threads, as

calculated in Formula (5). If no servers of this product family could be received by an end customer
with a memory configuration that meets this requirement, a configuration that is not received by
an end customer may be used.

7.8.3.4 Typical configuration

The server shall be configured as follows:

CPU model with a product of core count, hardware threads per core, and CPU nominal frequency

larger than the CPU used in the low-end configuration and smaller than used in the high-end
configuration. If no servers of this product family use CPUs that were not used in the high-end and

-end configurations, the CPU from the low-end configuration shall be used.

1
lo
2) A
3)
ca
w
an
7.8.3.15

erver configuration which is a deployed product with high volume sales.

Sylstem memory capacity (GB) equal to or greater than 2,0 times the numberof Systg

culated in Formula (5). If no servers of this product family could be received by an
th a memory configuration that meets this requirement, a configuration that is n
end customer may be used.
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All user manual or manufacturer recommendations for partially populating the chassis, which
may include disconnecting some of the power supplies and cooling fans for the unpopulated
power domains, should be followed.

If user manual recommendations are not available or are incomplete, then the following
guidance shall be used.

i)
ii)

iii) Fill all empty bays with blanking panels or an equivalent airflow restriction for the
duration of testing.

Completely populate the power domains.

If possible, disconnect the power supplies and cooling fans for unpopulated power domains.
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7.8.3.6 Expansion APA testing

For all configurations, SERTv2 testing shall be conducted with any offered expansion APAs removed
from the server. Where an APA relies on a separate Peripheral Component Interface Express (PCl-e)
switch for communication between the APA and CPU, the separate PCI-e card(s) or riser(s) shall be
removed for SERTvV2 testing of all configurations.

7.8.4 Product family and special configurations for “implementer-specified” metrics

For “implementer-specified” metrics, the implementer shall define a set of family and special
configurations.

Selected famil|y configurations shall:

1) significantly reduce the number of tested server configuration permutations,

2) maintain|a high probability that untested configurations in the same family also-pass the [metric
threshold,

3) include sgparate families for groups of configurations which include unigue components{which
significantly affect the metric result.

Not including|any families for special configurations is allowed if no applicable servers include tinique

characteristids which significantly affect the metric result.

For each spefial configuration an implementer specifies, changes to the default test methodl shall

be specified tfo allow the results of testing the special configurations to be comparable to the [rest of

the servers in
category shal

NOTE Sub
configurations

To further exp]

Subclause 7.8.3
and memory c3
capacities, ens

the same category. If an appropriate specialtest method cannot be devised, a s¢
be created for each special configuration ($ee’8.1.3).

rlause 7.8.3 provides an example set of\ family (7.8.3.2, 7.8.3.3 and 7.8.3.4) and
(7.8.3.5 and 7.8.3.6) which satisfy the above requirements and can be used as an example.

ain how this example, 7.8.3, satisfiesthe requirement of this subclause (7.8.4):

satisfies 7.8.4 2) in the following way. SERTv2 metric is sensitive to differences in server c

parate

special

mpute

pability. The requirement ofusing high-end and low-end CPU models, as well as different jhemory

ires a broad range of configurations with different performance scores is tested, redud

chances that arfj intermediate configuration would not pass the requirement.

Subclause 7.8.3
across multiple
test method m|
category (Tabl{
significantly di

satisfies 7.8.4 3)in'the following way. Blade servers share power consuming hardware comg

servers and eomparison with typical servers would have significantly altered comparab
bdifications-were developed (7.8.3.5) and blade and multi-node servers were put into thg
p 1, Categories C1, G1, and J1). Similarly, servers with APAs, which SERTv2 does not test, w
sadvantaged as APAs consume considerable power, so 7.8.3.6 allows special testing proced

7.9

ing the
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lity, so
ir own
buld be
ures.

“Implementer-specified” metric creation testing

7.9.1 General

When developing a new metric, as per the requirements of 5.4.2, testing and analysis is needed to
determine the type of servers where the test method functions, and where it properly assesses real-
world energy savings. This subclause describes these testing requirements. If some requirements
cannot be met by the test method, adjustment to the test method or server applicability may be
alternatives.

7.9.2 Functionality and reproducibility testing

The test method for all “implementer-specified” SEEM metrics shall be thoroughly validated in
the following ways. This subclause specifies a minimum test plan, but significantly more testing is
recommended before finalizing a new metric. If one test point satisfies the requirements of multiple

24 © ISO/IEC 2020 - All rights reserved


https://iecnorm.com/api/?name=752eca084006d2e5cec09f92398da0be

ISO/IEC 21836:2020(E)

test requirements, the test does not need to be repeated. If required outcomes are not met by an
“implementer-specified” metric, modification of the metric is required.

EXAMPLE If the measured software variance CV is greater than the allowed 10 %, then the metric would
require modification to reduce variance, such as increasing the number of iterations or removing the most
variant portions of the benchmark.

The test plan is as follows:

1) Hardware functionality testing

Run the test method, including power and temperature measurement, on a representative cross-
section of applicable servers and server configurations. Include, as a minimum, the following:

a)| one CPU from each applicable CPU architecture class,
b)| one server from each category (8.1.3),

c)| servers using two types of power (7.4), unless only one type is supported,

d)[ one server from each server family (7.8.4),
e)| ifany special configurations are specified, one server of eaeh special configuration type (7.8.4).
Required outcomes:
i)  All test points shall result in successful resultswith no errors.
ii) Test points shall be analysed for expectedtrends, and any anomalies shall bg investigated.
EXAMPLE If two CPUs from the same CPU arehitecture are compared, and one is expected to have
significantly more compute capability but.consume more power on this metric, the resylts are verified
to ensure they follow this trend.

2) Sdftware functionality testing

Ryn the test method, including.power and temperature collection, on a represeptative cross-
seftion of applicable OSs, software components, and software versions. Include, at a minimum, the
following:

a)| one OS from each major OS variant,

b)| if test methodisdelivered as source code, two variants of the compiler.
Required outcomes:

i) <All'test points shall result in successful results with no errors.

if)s Test points shall be analysed for expected trends, and any anomalies shall bg investigated
and fixedas appropriate.

3) Software variance testing

Run the test method, including power and temperature measurement, on the same server with the
same software configuration 10 times.

Required outcome:

The coefficient of variation (CV) of the overall energy effectiveness score of 10 runs shall be less
than 10 % and should be less than 5 %.
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7.9.3 Real-world energy savings testing

One of the main purposes of this document is to ensure SEEM compliant regulations or programmes
incentivize real-world energy savings. When creating a new metric, considerable time should be spent
analysing and verifying this factor. For the SERTv2 metric, a number of years were spent developing the
mix of worklets, then SPEC and The Green Grid spent many months analysing the final metric weighting
(see NOTE in 5.3). It is strongly encouraged to perform additional analysis, but as a minimum, the

following analysis shall be completed for all “implementer-specified” active state metrics.

1) Deployed
2) Deployed

Power Charting (See D.3.1, Charting deployed power)
Power Ranking Table (See D.3.2, Creating a deployed power ranking table)
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8.1.2.1 General

Categories for SERTv2 shall be one of the following options, as selected by the implementer. The
threshold values for each category of the selected option shall be determined by the implementer and
meet the requirements of 6.5.
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Table 1 — SERTv2 server categories by form factor and function (Option 1)

Category Server type
One installed CPU
Al Rack
B1 Tower
C1 Blade or Multi-Node
D1 Resilient
Two installed CPUs
E1 Rack
F1 Tower
G1 Blade or Multi-Node
H1 Resilient
Three or four installed CPUs
11 Rack
J1 Blade or Multi-Node
K1 Resilient

Table 2 — SERTV2 server categories by GPUrarchitecture class (Option 2)

Category CPU-architecture class
One installed CPU
A2 x86
B2 Oracle SPARC®
C2 IBM Power®
Two installed CPUs
D2 x86
E2 Oracle SPARC®
F2 IBM Power®
Three or four installed CPUs
G2 x86
H2 Oracle SPARC®
12 IBM Power®

8.1.2.2 ““Resilient servers

8.1.2.2.1 General

For a resilient server to be included in one of the resilient server categories (Table 1, categories D1, H1,
and K1), the requirements of the 8.1.2.2.2 to 8.1.2.2.5 shall be satisfied. A resilient server which does
not meet all the following requirements may be included in one of the other categories if it meets all the
requirements of that category.

8.1.2.2.2 Processor RAS

The processor shall have capabilities to detect, correct and contain data errors, as described by all of
the following.

1) Error recovery by means of instruction retry for certain processor faults.
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2) Error detection on L1 caches, directories, and address translation buffers using parity protection.

3) Single bit error correction (or better) on caches that can contain modified data. Corrected data is
delivered to the recipient as part of the request completion.

8.1.2.2.3 System recovery and resiliency
No fewer than six of the following characteristics shall be present in the server.
1) Error recovery and containment by means of:

a) data poison indication (tagging) and propagation which includes a mechanism to notify the OS
or hyperv [ AT THe erTor, tlereby Teducing the need 10T SYSTEM I'epoots, and

b) contdinment of address/command errors by preventing possibly contaminated“data from

2) The procgssor technology is designed to provide additional capability and fun¢tionality without
additiona|l chipsets, enabling the design into systems with four or more processor sockets.

3) Memory Mirroring: A portion of available memory can be proactivelyy partitioned such |that a
duplicate[set may be utilized upon non-correctable memory errors. This,can be implemented at the
granularity of DIMMs or logical memory blocks.

4) Memory $paring: A portion of available memory may be pre-allacated to a spare function sugh that
data may|be migrated to the spare upon a perceived impending failure in an active memory {levice.

5) Support fpr making additional resources available without the need for a system restart. Thiis may
be achieved either by processor (cores, memory, I/0}).on-lining support, or by dynamic allodgation/
deallocatjon of processor cores, memory, and I/0 toza partition.

6) Support df redundant I/0 devices (storage conttollers, networking controllers).
7) HasI/0O afapters or storage devices that are hot-swappable.

8) Can identfify failing processor-to-proeessor lane(s) and dynamically reduce the width of the|link in
order to yse only non-failing lanes-or-provide a spare lane for failover without disruption.

9) Capability to partition the system such that it enables running instances of the OS or hypgrvisor
in separafe partitions. Partifion isolation is enforced by the platform and/or hypervisor and each
partitionfis capable of indepéndently booting.

10) Uses memory buffersifor connection of higher speed processor-memory links to DIMMs atfached
to lower ppeed DDR channels. Memory buffer can be a separate, standalone buffer chip which is
integratef on the:system board or integrated on custom-built memory cards.

8.1.2.2.4 Power supply RAS

All power supplies installed or shipped with the server shall be redundant power supplies and
concurrently maintainable. The redundant and repairable components may also be housed within a
single physical power supply but shall be repairable without requiring the system to be powered down.
Support shall be present to operate the system in a degraded mode.

8.1.2.2.5 Thermal and cooling RAS

All active cooling components shall be redundant and concurrently maintainable. The processor
complex shall have mechanisms to allow it to be throttled under thermal emergencies. Support shall
be present to operate the system in a degraded mode when thermal emergencies are detected in the
system components.
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8.1.3 “Implementer-specified” metric server categories

For each new metric, the implementer shall determine if there are groups of servers whose results
are significantly influenced by factors not intended to be measured by the test method (see examples
in 8.1.1). For such determined factors, the implementer shall choose to either specify special test
procedures to remove such bias (see 7.8.4), or group such servers into a separate category, or both.
Once categories are determined, the metric result for all servers in each category shall be mainly
differentiated by the server’s energy consumption and performance while executing the test method.
Once such categories have been determined, the implementer may specify additional categories for the
purpose of focusing on self-improvement (see Table 2 as an example). The use of one category shall only
be used if, for the metric, there are no applicable servers with results which are significantly influenced
by factors not intended to be measured by the test method.

8.2 Documentation

8.2.1 | General

Docunpentation is an important element of SEEM and it provides tramsparency intp the testing
confighiration and settings, allows for independent reproduction and verification of result§ and provides
SEEM regulations or programmes with important information. 8.2 lays/out the minimal dpcumentation
requirements to reduce the time it takes to collect and report documentation, especiplly for SEEM
end ugers who participate in several SEEM compliant programames. It includes a descfiption of the
docunjentation requirements for SEEM implementers and SEEM end users.

8.2.2 | Implementation documentation

8.2.2.1 General

This sjubclause provides details of the compliance reports all implementers shall wtite for SEEM
implerhentations, and the additional dogiimentation required for “implementer-specified” metrics.
Reports shall be made easily available te\the SEEM end users.

8.2.2.2 Implementer’s compliance report for SERTv2

Implethentations of SEEM which include SERTv2 shall provide a document to demopstrate SEEM
compliance for their regulation or programme. The implementer shall list each SEEM requirement and
provide an explanation(describing how the implementer’s selection satisfies the requirement for each
of the following items:

1) Pdwer supply’efficiency requirement (5.2)

2) Thresholds per category (6.5)

3) Cdtegories (8.1.2)

8.2.2.3 Implementer’s compliance report for “implementer-specified” metrics

Implementers of SEEM which include an “implementer-specified” metric, shall, for each “implementer-
specified” metric, provide a document describing how the metric is SEEM compliant. To demonstrate
SEEM compliance, the implementer shall list each SEEM requirement and provide an explanation
describing how the implementer’s selection satisfies the requirement for each of the following items:

1) Applicability (4.3)
2) Power supply efficiency requirement (5.2)
3) Metric Requirements (5.4)

4) Thresholds per category (6.5)

© ISO/IEC 2020 - All rights reserved 29


https://iecnorm.com/api/?name=752eca084006d2e5cec09f92398da0be

ISO/IEC 21836:2020(E)

5)
6)
7)
8)
9)

Power requirements (7.4)

Technical

support (7.7.1)

Product family and special configurations (7.8.4)

Testing requirements (7.9)

Categories (8.1.3)

10) SEEM end user documentation (8.2.3.4)

11) Minor update requirements (9.4)

8.2.2.4 SER

Implementers
implementer’

Tv2 metric reporting specification

of SEEM which include SERTv2, shall provide a document to SEEM endusers w

8.2.25 “I

lementer-specified” metric reporting specification

b selection of all steps in 6.3 and extra documentation fields if requiredc(see 8.2.3.2).

th the

Implementerq of SEEM which include an “implementer-specified” metric,shall, for each “implementer-

specified” mefric, provide a document with the implementer’s selection-ef’each of the following

in a similar why to how these items are documented for SERTv2 in this document.

1
2)
3)
4)
5)
6)
7)
8)
9)

Applicability (4.3)

Power su
Threshol
Power re
Technical
Software
Product f
Testing r¢

Categorie

10) SEEM end

11) Minor up

Sufficient infd
server for cer

bply efficiency requirement (5.2)
Is per category (6.5)
Juirements (7.4)
support (7.7.1)
Testing Variance (7.6.2.2)
hmily and special configurations (7.8.4)
bquirements (7.9)
s (8.1.3)
user docdmentation (8.2.3.4)

Hate requirements (9.4)

1f1cation to the regulation or program.

8.2.3 SEEM end user documentation

8.2.3.1 General

items,

riation shall be included so a SEEM end user of the implementation is able to sybmit a

This subclause describes the documentation that SEEM end users shall include in submissions to
SEEM compliant regulations or programmes. For “implementer-specified” metrics, the required
documentation is specified by the implementer (see 8.2.3.4). For compliance reports, a link to a valid
compliance report shall be the only documentation required to demonstrate SEEM compliance.
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8.2.3.2 SEEM end user documentation

SEEM results shall include documentation of all information required to reproduce the result. In
addition, the following documentation, related to the testing performed, shall be included in submissions

to the

regulation or programme:

1) Server category (see 8.1)

2) SEEM active state metric

3) SEEM idle state metric (if required by implementer)

4) Vv

rsion of SEEM standard

5) N3
6) Ve
7) Pe
8) SH
9) SH
The in

NOTE
the SPH

8.2.3.3

SEEM
follow

1) Rd
as
M
of
X1

2) Ac
3) M
4) SH
5) If

me of SEEM compliant regulation or programme

rsion of SEEM implementation

r power supply, 80 PLUS efficiency level (see 5.2)

EM compliance report (or link) for power analysers not listed in Annex B

EM compliance report (or link) for temperature sensors notlisted in Annex B

plementer may specify additional required documentationfields per metric.

C PTDaemon Websitel8l.

SERTv2 end user documentation

ng.

For power analysers and temperature sensors testedby SPEC, SEEM compliance reporjts are found on

implementations which include SERTvZ\shall require the collection and reporting of all of the

sults.xml file from the measurement run. This file includes all measurement information, such
performance and power measurements at all load levels of all worklets, the CPU} Storage, and
emory Efficiency scores, and;the Overall Efficiency score. See Figure 1 and Figure 4 for examples

nl file.
curate documentation of all SERTv2 GUI documentation fields listed in Annex C.
pasured idle state power, if required by implementer.

EM compliance report (or link) for SUT CPU Architecture, JVM, and 0OS, if not listed

of

SERTv2 used.

SERTv2 result output formats that SERTv2 generates and that can be regenerated firom a results.

in Annex A.

hot testing with the initial version (see 2)), the SEEM compliance report (or link) fpr the version

6) If not testing with the initial version (see 2)), the SEEM compliance report (or link) for the version

of

PTDaemon used.

7) Submitted as a product family or single server.

8) Model name and number for every expansion APA included in product family or single server
testing.

9) Fo
10) To

r multi-node servers, number of nodes.

tal number of memory channels server supports.

11) For blade servers, number of blade servers tested in the half chassis population (see 3)).
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12) Any additional documentation which would be required to independently reproduce the

SERTv2 result.

13) Any additional documentation fields specified by the implementer

NOTE For new versions of SERTV2, it is possible that SPEC will make SEEM compliance reports available on
the SPEC SERT 2.x.x Websitel?]. For new versions of PTDaemon, it is possible that SPEC will make SEEM compliance
reports available on the SPEC PTDaemon Websitel8l.

SERT™ Report
Copyright © 2007-2017 Standard Performance Evaluation Corporation (SPEC). All rights reserved.

The SERT license agreement prohibits the use of numerical information from this report to make public comparisons promoting the use of one product

over another.
Hewlett Packard Enterprise ProLiant DL120 G7 (Historical System)
Tested By | HPE Performance Engineering Hardware/Firmware Availability | Ju-2016 __ ()
SPEC License # | 3 System Source | Single Supplier
Test Location | Houston, TX, USA Test Date | Mar 25, 7
SERT 2 Efficiency Score | 6.4 Vv
o\
Summary (o2 |
— N
SERT™ Aggregate SUT n@ ¥
SRARAtE Pracinrd Cotorpries Prelisnt 01120 GF (Hintarical Sywtom) Model | Hewlett Packard Erferprise ProLiant DL12¢ G7
SERT2EffjciencyScores64 | MOUG! (Historical 8 )

-

Number of Nodes \X/
CPU Name | Intel{R)Xeon(R) CPU E3-1240 @ 3.30GH}

Total Number of [ .~ ./
Processors ®

Storag

Workload

Memo

Total Number of Cores<| 4
Total Number of Threads)| 8
Total Physical Memory | 8.0 GB
Total Number.6f Memory | ,,
IMMs

Total Nuniber of Storage | ,
5\‘)\ Devices

4 8 8 W0 12 14 1 18 20 22 24 20 \Q

Efficiancy Score

CPU

Idle Watts

Workload Efficiency Score - (7,
N\ Memory | @ —eEER

Storage

5.6

149K 72 50.1

.
SERT (TM Tt
Copyright (C) 2p07-2017 Standard Perf e Evaluation Corporation (SPEC).
All rigl served .

The SERT license|agreement pmhibits@ use of numerical information from this
report to make pgpblic conpanson@:’ ting the use of one product over

another.

SERT 2 E[@t
N

2 HEVLETT PACKARD ENTERPRISE PROLIANT DL120 G7 (HISTORICAL SYSTEM)
Test
SP

cy

N

: o
Figure 1 —G}hmple SERTv2 HTML Result Output

T Hewlett Packard Enterprise Sof tware Availability | Apr-2016
ed By HPE Performance Engineering | Hardware/Firmware Availability | Jul-2016
icense 3 | System Source | Single Shpplier
ocation | Houston. TK. US4 | Test Date | Mar 25. p017
Score 6.4 I |

Humber of Nodes
CF

Total Number of Processors
Total NHumber of Cores

Total Number of Threads

Total Physical Memory

Total Number of Memory DIMMs
Total Number of Storage Devices

Workload Efficiency Score
PU

Storage

Sumnary

AGGREGATE SUT DATA
Hodel Hewlett Packard Enterprise Proliant DL120 G7
(Historical System)

1
U Hame Intel(R) Xeon(R) CPU E3-1240 3.30GHz
1

0 GB

R G0 €0 W

Idle Watts

5.6 | 14.0
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7.2

|
Hemory I
| 50.1

Figure 2 — Example SERTv2 Text Result Output
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8.2.3.4 “Implementer-specified” metric SEEM end user documentation

For each “implementer-specified” metric, the implementer shall provide a document to SEEM end users
including all required documentation. Required documentation shall be sufficient to independently
reproduce server results using the metric’s test method. For examples, see Annex C and 8.2.3.3.

9 Minor update acceptance testing

9.1 General

In the evolving world of computer servers, software updates are needed to enable support for new
hardwjare and software platforms, to address software bugs, or to enhance usability} However, in
order fo accurately compare SEEM results, consistency in components which affectthe lneasurement
is reqyired. Additionally, when SEEM is implemented, it is imperative that changés which affect result
compadrability are not introduced for the duration of the regulation or programime. To pccommodate
these [requirements, the following test plans have been developed to maintain comparability of
measurement results while allowing updates. For “implementer-specified™ metrics, a [set of update
requirgments shall be created, as described in 9.4.

9.2 $EEM minor update testing and requirements

9.2.1 | SEEM component versions

For SEEM, only the following component versions shall-beused:

SHEC PTDaemon™ version 1.8.1 (initial version), 1.9.0, 1.9.1, or later versions that comply with 9.3.3%),

Pd
al

wer analysers: Power analyser models listed in Annex B, or a power analyser which pomplies with

the requirements of 9.2.2.

Te
wi

mperature sensors: Temperature\sensor models listed in Annex B, or any tempefrature sensor

hich complies with all the requitements of 9.2.3.

9.2.2 | Power analysers

9.2.2.1 General

A list ¢
0f 9.2.]
an add

In ord

f power analysers which meet the requirements of 9.2.2 is available in Annex B. T|
p contain a-Set of general requirements, two test plans to verify a power analyser’s
itional test.plan related to the power requirements of a given SUT to be tested.

br to use a new power analyser with SERTvZ, software support for the new power

he subclauses
accuracy, and

hnalyser shall

be add
Power#A

d in the SPEC

efcto the SPEC PTDaemon tool. The SPEC process to add this support is include

+101
nuulyacl ullu IKIIIIJCI ature .)UI[.)UI I‘ILLC[J(,UHLC rl [ AN) UULUIHCI!LL*J

The SPEC adoption process may include additional requirements to those described in 9.2.2.

9.2.2.2 General power analyser requirements

The list of power analysers that have already been shown to comply with these requirements are listed
in Annex B. Additional power analysers may be used only if they have been shown to satisfy all of the
following requirements.

1) Measurements — the analyser shall report true root mean square (RMS) power in watts and at
least two of voltage, amps or power factor.

4) PTDaemon is a trademark of the Standard Performance Evaluation Corporation. References to PTDaemon do
not constitute an endorsement by ISO/IEC.
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2) Measurements shall be reported by the analyser with an overall uncertainty of 1 % or better during
all sections of the pulse acceptance test, specified in 9.2.2.4.

3) Calibration — the analyser shall be able to be calibrated by a standard traceable to the National
Institute of Standards and Technology (U.S.A) or a counterpart national metrology institute in
other countries.

4) Crest Factor — the analyser shall provide a current crest factor of a minimum value of 3. For
power analysers which do not specify the crest factor, the analyser shall be capable of measuring
an amperage spike of at least 3 times the maximum amperage used in the pulse acceptance test,
specified in 9.2.2.4.

5) Logging +—theamatyser shattsupport Teading data i reattinTe, using a documnented software
interface]If a software package is required to access this interface, this software shall beyavpilable
to all users of the device, or freely available and redistributable. Analysers shall suppdrta reading
rate of at|least 1 set of measurements per second. The measurement set shall include Watts|and at
least twol of volts, amps, and power factor. The data averaging interval of the analyser shdll be 1
(preferred) or 2 times the reading interval.

9.2.2.3 Simultaneous measurements test

To verify the [measurement accuracy of a power analyser not included-in-Annex B, the following test

shall be perfofmed and shall achieve the specified result.

1) Select anSUT, a power analyser from the list in Annex B and anew power analyser to be tested.

2) Ensure the new power analyser satisfies all the requirements of 9.2.2.2.

3) Connect the new power analyser and the power analyser from Annex B, in series, between the SUT
and the ppwer source (in either order).

4) Configur¢ and run the SS] and Idle state worklets of SERTv2.

5) Reverse the order of the power analysers, so the opposite analyser is now connected to tHe SUT.
This step| is intended to eliminate any measurement differences due to voltage drops or ¢nergy
consumption of the analysers themsélves.

Repeat Step 4).

Required|outcome:

For all thervals of the'measurement phase of each SERTv2 worklet, the difference bgtween
the average power<values from the two power analysers shall not be larger than the sum]of the
uncertairties of €ach power analyser at each measured power level.

NOTE As 3 convenience to the tester, the uncertainties for each worklet are calculated by PTDaempn, and

reported in thqg SERTvV2 results-detail files in the “Power Measurement Uncertainty” column of the “Powdr Data”

section.

9.2.2.4 Pulse acceptance test

To verify the measurement accuracy of a power analyser not included in the list in Annex B, the following
test shall be performed and shall achieve the specified result.

1y

2)

34

Configure a hardware or software programmable load generator to generate 10 pulses each of
50 ms, then 10 pulses each of 100 ms to 900 ms in 100 ms steps (10 total steps), starting every
5000 ms. Baseline load shall be between 40 W and 150 W within one of the voltage ranges specified
in 7Z.4. The pulses shall reach at least 20 % higher than the baseline.

Measure the pulses with the power analyser being evaluated.
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All measured power values shall correspond to the pulse widths generated by the load generator,
within a tolerance of +25 %. All pulses shall be captured by the power analyser.

Reconfigure the load generator to generate 100, 50 ms pulses starting every 5 010 ms, followed by
100, 100 ms pulses starting every 5 010 ms.

Measure the pulses with the power analyser being evaluated.

The power analyser shall indicate all pulses, with two exceptions. It is allowed to indicate up to
two duplicate sample readings and two missing sample readings. A duplicate sample reading is
when the power analyser indicates two pulses occurred when the load generator only generated
one pulse.

There |are many different sizes and types of servers which have differing power re?.tlirements. In

additign to the general power analyser requirements of 9.2.2.2, there are alsdyrequire
power|analyser has sufficient accuracy in the ranges used by the SUT.

ents that the

When jrunning SERTv2 on a SUT, using a frequency and voltage described in 7.4, the p¢wer analyser
shall grovide an uncertainty under 1 % and a crest factor of 3 or niexé€, for loads with a power factor
betwepn 0,8 and 1,0, and wattages from 20W to the maximum used in a SERTv2 run on the SUT.

9.2.3 | Temperature sensors

A list of temperature sensors which meet the requiremeénts of this subclause is available jn Annex B. In
order fo use a new temperature sensor with SERTvZ2, it is required that software suppoft for the new
sensol| be added to the PTDaemon tool. The SPEG.process to add this support is available in the SPEC
Power|Analyzer and Temperature Sensor Acceptance Process Document!10], The SPEC adoption process

may include additional requirements to thosexdescribed in this subclause.

All temperature sensors used in SEEM shdll meet all of the following requirements.

1

2)

9.3

9.3.1 | General

Ldgging — the sensor shall support reading data in real time, using a documernted software
inferface. If a software package-is required to access this interface, this software shall be available
to[all users of the device, or'freely available and redistributable. The reading rate sugported by the
sehsor shall be at least 4.samples per minute.

Adcuracy — measurements shall be reported by the sensor with an overall accuracy of +0,5 °C or
bdtter for temperatures equal to and between 20 °C and 50 °C.

$SERTv2-minor update testing and requirements

In order to ensure accuracy and comparability of results for a specific version of SEEM, 9.3.1 specifies
requirements which ensure result comparability between all testing software and hardware
components.

9.3.2 SERTv2 Component versions

For SERTvZ, only the following component versions shall be used:

SPEC Server Efficiency Rating Tool (SERT) version 2.0.1 (initial version), 2.0.2, 2.0.3, or later 2.x.x
versions which comply with 9.3.3.

SPEC SERT Run and Reporting Rules Version 2.x.x (20190815)18] only.

SERT Client Configuration XML: CPU architecture, OS, and JVM version sets listed in Annex A, or
which comply with 9.3.5.
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9.3.3 SERTv2

Updated minor versions of SERTv2 shall be tested with the following test plan and meet the stated

requirements.

1) Select two servers which are currently available for sale from Annex A, or that have been shown to
be compliant with SEEM. Select two OSs which are developed by different companies, and two CPU
architectures developed by different companies.

2) Configure each server as specified in 7.1.

3) For each configuration, run a baseline compliant SERTv2 run using the initial version of SERTv2.

4) For each ¢onfiguration, run a compliant SERTv2 run using the new version of SERTv2.

5) Per configuration, the overall SERTv2 efficiency score shall not differ more than 3 % betwden the
original gnd new version of SERTv2. Additionally, per configuration, the 100 % performanc¢ score
of each CPU and Memory SERTv2 worklet shall not differ by more than 10 %.

9.3.4 PTDgemon

Updated verdions of PTDaemon shall be tested with the following test,'plan and meet the |stated

requirements|

1) Select at least two different controller system OSes, two differefit servers which are still avpilable
for sale, tiwvo temperature sensors and two power analysers~Fhe selected power analysers shall be
manufactjured by different companies, and it is preferred) but not required, that the tempdrature
sensors ajre of different models and manufacturers. Alkselected power analysers and tempdrature
sensors shall be selected from Annex B or have been shown to be SEEM compliant.

2) Select angl configure (as specified in 7.1) one of the.two servers to run SERTvZ2. Select and corfigure
one of the two controller systems with one ofithe selected 0Ss. Connect one power analyser and
temperatjire sensor to the SUT.

3) [Install the initial version of PTDaemon (as specified in 9.2.1).

4) Run the SERTv2 test.

5) Install and configure the newtversion of PTDaemon.

6) Run the SERTV2 test.

7) Repeat stleps 1 threugh 6 once more using the second server, power analyser, and tempdrature
sensor. Also, reconfigure the controller system with a second OS.

8) For each |hardware configuration, per SERTv2 worklet, the sum of the average-watts measured
with the {nitial version and new version of PTDaemon shall differ by less than 5 % and the ayerage
temperature difference per worklet shall be less than 3 "C.

9.3.5 SERTV2 Client Configuration XML

9.3.5.1 General

The SPEC SERT 2.x.x Client Configuration XMLl is a file within SERTv2 which consists of the sets of CPUs,
Operating Systems, and JVMs which can be used with SERTv2. An HTML versionl12] is also available.
Annex A includes a list of sets of CPUs, OSes, and JVMs which are preapproved for use with SEEM.

For CPU, OS and JVM sets not listed in Annex A, compliance can be obtained by following the compliance
test plans of 9.3.5.4.3 and working with SPEC to add support in SERTv2. Creation of a new client
configuration requires selection of a set of JVM optimization flags which comply with the requirements
of 9.3.5.2.

36
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Finally, software support for the new OS and JVM flag set is required within the SERTv2 tool. SPEC has a
process for this support to be added, which is described in Section 4 of the SPEC SERT Run and Reporting
Rules[16], This SPEC acceptance process may include additional requirements to those described in
Clause 9. Once accepted, SPEC typically posts an updated client configuration HTML and XML file for
use with SERTv2.

9.3.5.2

JVM flag requirements

Compliant configurations shall only use JVM flags which meet the following requirements.

Described in publicly available documentation from the JVM vendor.

Supported for use in production environments.

es not disable RAS features that are enabled by default in the JVM.

es not cause applications to behave in ways contrary to the Java Virtual\Machine

Fgr example, this requirement precludes options that relax the level of precisioy

hthematical operations.

es not enable optimizations that target the specific code sequeiices executed by the

Only optimizations which are expected to improve performancejor reduce energy con

der class of applications than the SERTv2 suite shall be selected.
SERTv2 Invalid messages

.1 General

P includes a comprehensive error checking system which produces Invalid
bes for many reasons. When completing .compliance testing, the tester is expected

lnvalid messages, such as those stating'the configuration being tested is not include]

uration XML. This section specifies’two groups of Invalid messages, and some s
hn state the situations where encountering these messages is allowed. These two
P all possible SERTv2 Invalid messages.

.2 Group A Invalid messages

lowing is the list,ef'all the Invalid message in Group A. The symbols <> denote a fiel
dynamically, such-as a version number or a field name.

is result was:obtained with a development build <> and may not be used for compl
is result-was obtained with a trial version of SERT <> and may not be used for com

especified client configuration <> could not be found in the client configurations f

specification.
required by

SERTvV2 suite.
sumption of a

and Warning
to encounter
d in the Client
bctions of the
broups do not

d that SERTv2

jant results.
pliant results.

le.

The client configuration <> does not contain a client specification for <>.

configurations file.

configurations file.

1)

2)

3) D

4)  Dg
m

5) Dd
w

9.3.5.3

9.3.5.3

SERTV]

messa

some |

Config

test pl

includ

9.3.5.3

The fo

fills in

1) TH

2) Th

3) TH

4)

5)

6)

7)

8)

9)

No signature found for <>.
The <> file has been modified.

The signature for <> is invalid.

The client count for <> in client configuration <> does not match the definition from the client

The option set for <> in client configuration <> does not match the definition from the client

10) One or more TestEnvironment entries (including <>) uses a default value (beginning with "_").
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11) The node Quantity (<>) is invalid. [t must be an integer value.

12) The <> date is formatted incorrectly. The correct format is YYYY-MM (actual date was <>).
13) No power analyzer was used for this run.

14) The power analyzer <> is not an accepted device.

15) No temperature sensor was used for this run.

16) The temperature sensor <> is not an accepted device.

'“‘Yﬂlid messages
v 5°C

The followingis the list of all the Invalid message in Group B. The symbols <> denote a field ghat JERTv2

1) Transactions per second was <> of target (threshold is at least <>).
2) Transactions per second was <> of target (threshold is at most <>).

3) The coefffcient of variation among hosts was <>, which is greater than thethreshold of <>.
9.3.5.4 CPU and software compliance test plans

9.3.5.4.1 General

Once software support for a new CPU architecture, OS, and,JVM has been added to SERTv2 through
the SPEC profess, the applicable test plan shall be suceessfully completed for the configuration to
be compliant|with SEEM. The intent of these test plans’is to verify that SERTv2 runs successfilly on
different configurations, and that the score changes-align with expectations, such as a highdr core
count CPU obfaining a higher CPU Worklet performance score, or higher frequency memory obfaining
a higher Mempry Worklet performance score. On'a given CPU architecture, when a major OS or J¥M has
been shown tp be compliant, all other minerCupdates to that OS or JVM are also considered compliant
without retesfing.

ise noted, only a single run of each test point is required. Where identical festing
multiple sections of a-test plan, the test only needs to be run once. It is allowed|to use
normalized r¢sults when demonstrating compliance. For all test cases and all selected configurptions,
the JVM, OS gnd CPUs of the architecture being tested for compliance, shall be used and all refquired
outcomes shall be satisfied

For the three [CPU conipliance test plans of 9.3.5.4.3.4, 9.3.5.4.3.5, and 9.3.5.4.3.6, the tester may thoose
to obtain comjplianee-for the entire CPU architecture, or only a set of CPU models or socket types within
a CPU architecture/referred to as a CPU architecture portion. For instance, if a new CPU architiecture
supports 1, 2f and 4 socket configurations, the tester may choose to only obtain compliance foi} 1 and
2 socket configurations. Later, the tester may obtain compliance for 4 socket configurations with
additional testing. If a tester is only obtaining support for a CPU architecture portion, this shall be
specified in the testing report, and the scope of the test plan will be reduced to the portion being tested
to obtain compliance.

While executing all test plans of 9.3.5.4, it is expected and allowed to encounter SERTvZ Warning
messages as well as SERTv2 Group A Invalid messages (see 9.3.5.3.2). No SERTv2 Invalid messages are
allowed during testing performed for use in SEEM government regulations or programmes.

All configurations shall follow the configuration requirements of 7.1 as well as use balanced memory
configurations, with memory evenly distributed between processors and at least one DIMM populated
per memory channel. As stated in 4.2, SERTv2 does not apply to servers which do not support balanced
and evenly distributed memory population.
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The five compliance test plans include a set of compliance tests and the number of test points (SERTv2
runs) per test, as summarized in Table 3. Links to each compliance test plan and compliance test are
included in the Table 3 titles for convenience.

Table 3 — Tests and Number of Test Points per Compliance Test Plan

Compliance Test Plans (see 9.3.5.4.3)

Software Soft- CPU CPU architecture CPU (see
minor (see ware (see model (see | (see9.3.5.4.3.5) | 9.3.5.4.3.6)
9.3.5.4.3.2) | 9.3.5.4.3.3) | 9.3.5.4.3.4)

Compliance Validity & 5 5 5 5 5
Teb N (DCC vur l’uIlLC (DCC
9.3.5.4.2) 9.3.5.4.2.2)
CPU socket (see 2 Largest, all partial All, incl.
9.3.5.4.2.3) partial
CPU frequency 2
(see 9.3.5.4.2.4)
CPU core count 2 2
(see 9.3.5.4.2.5)
Memory size (see 2 2 2
9.3.5.4.2.6)
Memory 2
frequency (see
9.3.5.4.2.7)
Storage 2 2
quantity (see
9.3.5.4.2.8)
Storage 2 2
technology (see
9.3.5.4.2.9)
NOTE In Table 3, partial refers to*setrver configurations where some but not all of the CPU sockets are
populafed, such as a 4P server with only 2 CPUs installed.
9.3.5.4.2 Compliance tests
9.3.5.4.2.1 General
The SEEM compliance test plans of 9.3.5.4.3 are composed of a set of the compliance tepts defined in
this sybclause( The compliance test plans define which test(s) are required, the number pof test points,
and sqme configuration information, whereas the compliance tests of this subclause define the test
steps gdnd their required outcome(s).

9.3.5.4.2.2 Validity and variance test

Run a series of 5 consecutive SERTvV2 runs on the configuration specified in the compliance test plan.
Required outcomes:

i) Atmost, 1 of the 5 runs can include SERTv2 Group B Invalid message(s) (see 9.3.5.3.3).

ii) The coefficient of variation (CV) of the performance of the highest load level of all SERTv2 worklets
shall be less than 10 %.

9.3.5.4.2.3 CPU socket test

To analyse CPU socket scaling, all hardware and software configurations that affect CPU performance,
other than the number of CPUs, CPU sockets, and memory size, shall remain constant, except if a

© ISO/IEC 2020 - All rights reserved 39


https://iecnorm.com/api/?name=752eca084006d2e5cec09f92398da0be

ISO/IEC 21836:2020(E)

difference is required for functionality. If possible, CPUs of the same model shall be used for all tests. If
CPUs of the same model are not supported in all tested CPU socket counts, CPUs with the most similar
performance characteristics, such as core count, nominal core frequency, and cache size, shall be used.
When possible, the system memory size divided by number of CPUs shall remain constant between all
tests, and the memory shall be distributed evenly between CPUs. If the same amount of memory per
CPU is not possible, the most similar amount of memory per CPU possible shall be used.

1) Run SERTvZ on the socket counts specified in the compliance test plan. All server CPU sockets shall
be populated with CPUs. If a compliance test plan specifies testing more than one socket count, but
the CPU architecture or CPU architecture portion only supports one socket count, test only one
socket count.

2) If servergofthis CPU architecture or CPU architecture portion are also sold in configurations with
unpopulated CPU sockets, run SERTv2 on one example of each unpopulated CPU count(per|socket
type. For|example, if a 4-socket server is sold in configurations with only 1 CPU installed gs well
as confighrations with only 2 CPUs installed, test one configuration with 1 CPU installed and one
configurdtion with 2 CPUs installed.

Required|outcomes:

i) For eyery test point, a SERTv2 result shall be completed with no Group’B Invalid messages (see
9.3.5{3.3).

ii) For epch server with more CPUs than the least supported, the' 100 % load level performance
scorq of all SERTv2 CPU worklets shall be larger than the eorresponding score from the run
with fewer of the same model CPUs installed.

9.3.5.4.2.4 [PU frequency test

Run SERTv2 on the number of CPUs with different coreffrequencies specified in the compliance tegt plan.
To enable CPU core frequency scaling analysis, select CPU models which have different CPU npminal
frequencies, Qut are as similar as possible in otheér CPU performance relevant characteristics, quch as
core count anfd cache size. Differences in storage configurations between tests are allowed. If th¢re are
not the specified number of CPU models of¢this architecture or architecture portion sold at different
frequencies, fun with only the most different CPU frequencies possible. One of the CPU freqyencies
selected shalllbe the maximum frequengy sold of this architecture or architecture portion.

Required out¢omes:

i) For every test point, a SERTv2 result shall be completed with no Group B Invalid messages (see

ii) Each of the 100 % load level performance scores of the SERTvZ CPU worklets, divided by §ystem
threads, 3s calculated in Formula (5), for server configurations with higher frequency CPU($) shall
be higher|than-the corresponding score for server configurations with lower frequency CPU(s).

9.3.5.4.2.5 CPU core count test

Run SERTv2 on the number of CPUs with different core counts specified in the compliance test plan. To
enable CPU core count scaling analysis, select CPU models which have different core counts, but are as
similar as possible with other CPU performance relevant characteristics, such as core frequency and
cache size. For comparability, it is strongly preferred that core count tests be performed using the same
server and software configuration, with only the CPU changing between tests. It is allowed, however,
for different servers to be used for testing, if all hardware and software components which affect CPU
performance, except for the CPU model, are the same. Differences in storage configurations between
test points are allowed. If there are no CPU models of this architecture, or architecture portion, sold
with the specified number of different core counts, only run with the most different core counts
possible. One of the selected core counts shall be the maximum core count sold of this architecture or
architecture portion.
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Required outcomes:

i) For every test point, a SERTv2 result shall be completed with no Group B Invalid messages (see
9.3.5.3.3).

ii) Each of the 100 % load level performance scores of the SERTvZ CPU worklets for server
configurations with higher core count CPU(s) shall be higher than the corresponding score for
server configurations with lower core count CPU(s).

9.3.5.4.2.6 Memory size test

To enable memory size scaling analysis, select one software and hardware configuration and test the
differgnt memory sizes specified in the compliance test plan. If no platform of this CRU architecture
supports the number of different memory sizes specified, test the most different-memory sizes
suppofted. The balanced memory requirement of 9.3.5.4.1 shall be followed for)all tgsted memory
confighirations.

For th¢ purposes of this test plan, smallest effective memory size is the largestof:

1) 8B,

2) SHRTv2 Minimum System Memory Size (see Formula (4)), and

3) all memory channels populated with a single DIMM of theismallest size sold with the [server.
Rgquired outcomes:

i) | For every test point, a SERTv2 result shall be.completed with no Group B Invalid nessages (see
9.3.5.3.3).

ii)] The SERTv2 Memory Capacity3 Max(performance score of the server configuration with
more memory shall be higher thanthe corresponding score of the server configuration with
less memory.

9.3.5.4.2.7 Memory frequency test

To endble memory frequency ahalysis scaling, select one software and hardware confjguration and
run SERTvZ on the specified number of different memory frequencies. If no platform of this CPU
architg¢cture, or architecture portion, support the specified number of different memory frequencies,
run with the most different memory frequencies possible.

Requitfed outcomes:

i) Fgr every'test point, a SERTv2 result shall be completed with no Group B Invalid fnessages (see
9.3.5.3:3).

ii) TheSERTv2 Flood3 Full performance score of server configurations with higher freqilency memory
shall be higher than the corresponding score of server configurations with lower frequency memory.

9.3.5.4.2.8 Storage quantity test

Run SERTv2 on the specified number of different storage device quantities. All tested storage devices
shall be of a similar model and the same technology (HDD, SSD, etc). It is allowed for the storage device
where the OS is installed to be of a different technology than the rest of the storage devices. Changes
in memory or CPU configuration between different tests are allowed if they do not significantly
affect storage performance. If no platform of this CPU architecture or architecture portion supports
the specified number of different storage device quantities, run with the most different storage
device quantities supported. It is recommended to run with the maximum number of storage devices
supported to ensure functionality across all storage controllers and connectors.
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Required outcomes:

i) For every test point, a SERTv2 result shall be completed with no Group B Invalid messages (see

9.3.5.3.3)

ii) The SERTv2 Storage worklets 100 % performance score of server configuration with more storage
devices shall be higher than the corresponding score of the server configurations with fewer
storage devices.

9.3.5.4.2.9 Storage technology test

Run SERTv2 with the specified number of storage devices of different technologies, for example HDDs

and SSDs. Chpanges in memory or CPU configuration are allowed if they do not significantly
storage performance. If no platform of this CPU architecture, or architecture portion, suppo

specified nu
devices suppq

Required out

For every test

ber of different types of storage technologies, run with most different types-of s
rted.

ome:

point, a SERTv2 result shall be completed with no Group B Invalid‘messages (see 9.3|
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d some configuration information, whereas the compliance tests define the test stq
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Software minor update compliance test plan
5 to compliant major versions-of OSs or JVMs are already considered compliant.

is intended for situations where changes to JVM flags or other settings are desire
date to a compliant QS or JVM.

rsions of OSs cannot obtain compliance with this test plan. This test plan only 3
e no changes to’the JVM version or flags, no software updates to SERTv2, and th
ges are tothe' Client Configuration XML file.
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supported on the desired OS and CPU architecture.

Iready

2) Adding support for a new similar OS variant which is already supported for the same CPU
architecture. A common example is a Linux distribution which has many similar components and a
similar kernel version to a compliant Linux distribution.

Complete the validity and variance compliance test (9.3.5.4.2.2) with a configuration including the new

software com

ponents obtaining compliance.

9.3.5.4.3.3 Software compliance test plan

Compliance for an OS and/or JVM version on a server with a compliant CPU architecture or CPU
architecture portion can be shown to be compliant by successfully completing the following test plan.
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If compliance for a new OS and/or JVM on a CPU architecture that has not been shown to be compliant
is desired, the correct CPU compliance test plan of 9.3.5.4.3.4, 9.3.5.4.3.5, and 9.3.5.4.3.6 shall be
completed instead of this test plan. In some situations, the reduced test plan of subclause 9.3.5.4.3
is applicable and can be used instead of this test plan. All test points shall include the new software
components obtaining compliance.

Complete the following compliance tests using the specified test parameters:
1) Validity and variance test (9.3.5.4.2.2)

2) CPU socket test (9.3.5.4.2.3) with two socket counts, one being the largest socket count which is
supported by the CPU architecture or CPU architecture portion.

3) Memory size test (9.3.5.4.2.6) with two supported memory sizes, the smallest effeftive memory
size (see 9.3.5.4.2.6), and a different system memory size equal to, or larger than,'25|% of the max
memory size supported.

4) Stprage quantity test (9.3.5.4.2.8) with two different quantities of storagée'devices.

5) Stprage technology test (9.3.5.4.2.9) with two different storage technologies.

9.3.5.4.3.4 CPU model compliance test plan

Compljance for new CPU models can be obtained with this test plan only if they are adlding support
for nejv CPU models within a compliant CPU architecture."New socket counts may bel shown to be
compliant using this test plan. Only JVM and OS versiong-already compliant with this CP{ architecture
may b¢ used.

When [testing new CPU models for compliance, thie'\tester shall identify which socket coynts are being
tested|for compliance. This selection will affectithe scope of the test plan and determinfe which CPUs
and sofcket counts receive an entry in the SERT.Client Configuration XML file.

All tesf points shall include the new CPUntédel obtaining compliance.

Complete the Validity and variance ¢ompliance test (9.3.5.4.2.2) with a configuration that meets all of
the following requirements:

1) The largest CPU socket count supported by the new CPU models being tested.
2) THhelargest CPU coreicount of the new CPU models being tested.

3) A memory sizetequal to or larger than 25 % of the maximum memory size supporte¢d by the CPU
models beingtested.

9.3.5.4.3.5~ \CPU architecture compliance test plan

Compliance for a new CPU architecture or CPU architecture portion can be obtained withlthis test plan,
only if adding support for a new CPU architecture within a compliant CPU architecture class.

JVM and OS versions that have not yet been shown to be compliant for this CPU architecture class may
be used during this testing, and the new CPU architecture, JVM, and OS will obtain compliance.

When testing a new CPU architecture for compliance, the tester shall identify if all or only a portion of
the CPU models sold of that architecture are being tested for compliance. Additionally, if the tester only
desires to obtain compliance for certain socket counts, this shall be specified. This selection will affect
the scope of the test plan and determine which CPUs and socket counts receive an entry in the SERT
Client Configuration XML file.

All test points shall include the new CPU architecture and software obtaining compliance.
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Complete the
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for this architecture or architecture portion. If the CPU architecture supports more than one socket

type, test
3)

the largest socket count per CPU socket type.

CPU core count test (9.3.5.4.2.5) with two CPU models with different core counts. One of the core

counts selected shall be the maximum core count sold of this architecture, or architecture portion.
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Memory size test (9.3.5.4.2.6) with two supported memory sizes, the smallest effective memory
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All test pointd shall include the new hardware and software obtaining compliance.

Complete the ffollowing compliance tests using the specified test parameters:

1) Validity and variance test (9.3.5.4.2.2)

2) CPU sockpt test (9.3.5.4.2.3) on all socket’ counts which are desired to be made compliant fpr this
architectfire or architecture portiong

3) CPU freqrency test (9.3.5.4.2.4)*with two CPUs which are sold at different nominal CPJ core
frequencies. One of the frequencies selected shall be the maximum frequency sold ¢f this
architectfire, or architecture portion.

4) CPU core|count test {9:3:5.4.2.5) on two CPU models with different core counts. One of the core
counts sejected shall'be the maximum core count sold of this architecture, or architecture pprtion.

5) Memory Fize test (9.3.5.4.2.6) with two supported memory sizes. First, the smallest effective
memory §izé, (see 9.3.5.4.2.6), and secondly, a different system memory size equal to, or largerr than,
50 % of thennax memory size supported

6) Memory frequency test (9.3.5.4.2.7) with two different memory frequencies.

7) Storage quantity test (9.3.5.4.2.8) with two different quantities of storage devices.

8) Storage technology test (9.3.5.4.2.9) with two different storage technologies.

9.4 “Implementer-specified” metric minor update requirements

Once a SEEM regulation or programme is finalized, it is critical that the test method does not change
in a way which materially affects the metric. However, some updates to the test method are needed for

compatibility

with new software or hardware.

For “implementer-specified” metrics, for each test method component, other than power analysers and
temperature sensors, the implementer shall specify if updates are allowed. For all components for which
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updates are allowed, the implementer shall specify a test plan with quantitative passing requirements,
which only allows component updates which have an acceptably small effect on the metric (see 9.3 as
an example).

NOTE Power analysers and temperature sensors are exceptions because their update requirements are
specified for all SEEM implementations in 9.2.
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Annex A
(normative)

SERTv2 pre-approved CPU architectures, operating systems, and
Java Virtual Machines (JVMs)

Table A.1 is alist of sets of CPUs, Operating Systems, and JVMs that have been vetted for use with SERTv2
W1

prior to the {
complete the
the test plans
approved for
of the same V
used with SE}
available on t

M if they meet all the requirements of

ou S

eed to

est plans of Clause 9. New configurations need to be shown to be compliant by completing
of Clause 9. Only CPUs, OSs and JVMs from the same set (a row in the below)ta

use together in SEEM. Unless otherwise noted, OSs and JVM minor updates‘and p
ersion stated in the table, are also approved. Additional CPU, OS, JVM_sets can d
9.3.5. Detailed settings for eachconfigurat
ne SPEC SERT 2.x.x Client Configuration Websitel12l. Additionally, the settings for sup

e) are
atches
nly be
on are
ported

configurationis are included in the SERTv2 software package and selectable irf the SERTv2 GUI.
Table A.1 4 Pre-approved CPU Architectures, Operating Systems,and Java Virtual Machiines
v;::(}i)r m(f(felll(s) Operating system JVM Configuration

Intel E3-XXXX Windows Server 2008 R2 SP1 HotSpet1.7.0 Intel_Win_HS17_1n
Intel E3-XXXX Windows Server 2012 HotSpot 1.7.0 Intel_Win_HS17_1n
Intel E3-XXXX Windows Server 2012 R2 HotSpot 1.7.0 Intel_ Win_HS17_1n
Intel E5-XXXX Windows Server 2008 R2 SP1 HotSpot 1.7.0 Intel_Win_HS17_1n
Intel E5-XXXX Windows Server 2012 HotSpot 1.7.0 Intel_Win_HS17_1n
Intel E5-XXXX Windows Server 2012.R2 HotSpot 1.7.0 Intel_Win_HS17_1n
Intel E3-XXXXv2 Windows Server 2008 R2 SP1 HotSpot 1.7.0 Intel_ Win_HS17_1n
Intel E3-XXXXv2 Windows Sepvet2012 HotSpot 1.7.0 Intel_Win_HS17_1n
Intel E3-XXXXv2 Windows:Server 2012 R2 HotSpot 1.7.0 Intel_Win_HS17_1n
Intel E5-XXXXv2 Windows Server 2008 R2 SP1 HotSpot 1.7.0 Intel_ Win_HS17_1n
Intel E5-XXXXv2 Windows Server 2012 HotSpot 1.7.0 Intel_ Win_HS17_1n
Intel E5-XXXX v2 Windows Server 2012 R2 HotSpot 1.7.0 Intel_Win_HS17_1n
Intel E3-XXXXv3 Windows Server 2008 R2 SP1 HotSpot 1.7.0 Intel_Win_HS17_1n
Intel E3-XXXXv3 Windows Server 2012 HotSpot 1.7.0 Intel_ Win_HS17_1n
Intel E3-XXXXv3 Windows Server 2012 R2 HotSpot 1.7.0 Intel_Win_HS17_1n
Intel E5-XXXXv3 Windows Server 2008 R2 SP1 HotSpot 1.7.0 Intel_Win_HS17_1n
Intel E5-XXXXv3 Windows Server 2012 HotSpot 1.7.0 Intel_Win_HS17_1n
Intel E5-XXXXV3 WITdOWS SeTver 2012 R2 HotSpot 1.7.0 el WIT_HST7-1Im
Intel E3-XXXX v4 Windows Server 2012 R2 HotSpot 1.7.0 Intel_ Win_HS17_1n
Intel E3-XXXXv5 Windows Server 2012 R2 HotSpot 1.7.0 Intel_Win_HS17_1n
Intel E3-XXXXVv3 Windows Server 2012 R2 HotSpot 1.8.0 prel21 Intel_ Win_HS18_1
Intel E3-XXXXv3 Windows Server 2012 R2 HotSpot 1.8.0 post120 Intel_Win_HS18_1
Intel E5-XXXX v3 Windows Server 2012 R2 HotSpot 1.8.0 prel21 Intel_Win_HS18_1
Intel E5-XXXXv3 Windows Server 2012 R2 HotSpot 1.8.0 post120 Intel_Win_HS18_1
Intel E3-XXXX v4 Windows Server 2012 R2 HotSpot 1.8.0 pre121 Intel_Win_HS18_2
Intel E3-XXXX v4 Windows Server 2012 R2 HotSpot 1.8.0 post120 Intel_Win_HS18_2
Intel E5-XXXX v4 Windows Server 2012 R2 HotSpot 1.8.0 prel21 Intel_Win_HS18_3
Intel E7-XXXX v4 Windows Server 2012 R2 HotSpot 1.8.0 prel121 Intel_Win_HS18_3
Intel E5-XXXX v4 Windows Server 2012 R2 HotSpot 1.8.0 post120 Intel_Win_HS18_4
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CPU

vendor model(s) Operating system JVM Configuration
Intel E7-XXXX v4 Windows Server 2012 R2 HotSpot 1.8.0 post120 Intel_ Win_HS18_4
Intel Xeon Platinum Windows Server 2012 R2 HotSpot 1.8.0 pre121 Intel_ Win_HS18_5
Intel Xeon Platinum Windows Server 2012 R2 HotSpot 1.8.0 post120 Intel_Win_HS18_5
Intel Xeon Platinum Windows Server 2012 R2 Open]DK 11 Intel_Win_HS18_5
Intel Xeon Platinum Windows Server 2016 HotSpot 1.8.0 pre121 Intel_ Win_HS18_5
Intel Xeon Platinum Windows Server 2016 HotSpot 1.8.0 post120 Intel_Win_HS18_5
Intel Xeon Platinum Windows Server 2016 Open]DK 11 Intel Win_HS18_5
Intql Xeon Gold Windows Server 2012 R2 HotSpot 1.8.0 prel21 lntel_Wip\HSlS_S
Intql Xeon Gold Windows Server 2012 R2 HotSpot 1.8.0 post120 lntelmSl&S
Intdl Xeon Gold Windows Server 2012 R2 Open]DK 11 ln@\)in_HSlS_S
Intql Xeon Gold Windows Server 2016 HotSpot 1.8.0 pre121 ()i@él_Win_HSIS_S
Intdl Xeon Gold Windows Server 2016 HotSpot 1.8.0 post120 1O Tntel Win_HF18_5
Intdl Xeon Gold Windows Server 2016 Open]DK 11 P (l/ - Intel_ Win_HS18_5
Intql Xeon Silver Windows Server 2012 R2 HotSpot 1.8.0 prelzz,\‘) Intel_Win_HS18_5
Intdl Xeon Silver Windows Server 2012 R2 HotSpot 1.8.0 poﬂ\%&/ Intel_Win_HF18_5
Intdl Xeon Silver Windows Server 2012 R2 Open]Dl@])U Intel_Win_HS18_5
Intql Xeon Silver Windows Server 2016 HotSpot %(h)?elZl Intel_Win_HF18_5
Intdl Xeon Silver Windows Server 2016 Hots@ 1%0 post120 Intel_ Win_HS18_5
Intql Xeon Silver Windows Server 2016 A@Ben]DK 11 Intel_Win_H18_5
Intdl Xeon Bronze Windows Server 2012 R2 \\mtSpot 1.8.0 prel121 Intel_Win_HF18_5
Intdl Xeon Bronze Windows Server 2012 Rl\o HotSpot 1.8.0 post120 Intel_ Win_HS18_5
Intql Xeon Bronze Windows Server 20&@2 OpenJDK 11 Intel_Win_H18_5
Intdl Xeon Bronze Windows Serve\{Z\hﬁ HotSpot 1.8.0 prel21 Intel_Win_HF18_5
Intdl Xeon Bronze Windows ‘S@:ZOM HotSpot 1.8.0 post120 Intel_ Win_HS18_5
Intql Xeon Bronze Windo,\/(&‘rver 2016 OpenJDK 11 Intel_Win_HS18_5
Intql Xeon Platinum Gen2 Wir{(io,\%EJServer 2012 R2 HotSpot 1.8.0 prel21 Intel_Win_HS18_5
Intdl Xeon Platinum Gen2 &ﬁﬁws Server 2012 R2 HotSpot 1.8.0 post120 Intel_Win_HF18_5
Intql Xeon Platinum Gen2 (_})}indows Server 2012 R2 OpenJDK 11 Intel_Win_HS18_5
Intql Xeon Platinum Ge(&k *  Windows Server 2016 HotSpot 1.8.0 prel21 Intel_Win_HFS18_5
Intdl Xeon Platinu;g@y Windows Server 2016 HotSpot 1.8.0 post120 Intel_ Win_HS18_5
Intql Xeon Platwlku)}enz Windows Server 2016 Open]DK 11 Intel_Win_HS18_5
Intdl Xec& Gen2 Windows Server 2012 R2 HotSpot 1.8.0 pre121 Intel_Win_HF18_5
Intdl ‘@Gold Gen2 Windows Server 2012 R2 HotSpot 1.8.0 post120 Intel_ Win_HS18_5
intdl | -Xeon Gold Gen2 Windows Server 2012 R2 Open]DK 11 Intel_Win_HE18_5
Intdl \Qy Xeon Gold Gen2 Windows Server 2016 HotSpot 1.8.0 pre121 Intel_Win_HF18_5
Intd———eon-Gotd-Gens WindewsServer26+6 HetSpot-t6-0-postt20 htel-Win—H518_5
Intel Xeon Gold Gen2 Windows Server 2016 OpenJDK 11 Intel_Win_HS18_5
Intel Xeon Silver Gen2 Windows Server 2012 R2 HotSpot 1.8.0 pre121 Intel_ Win_HS18_5
Intel Xeon Silver Gen2 Windows Server 2012 R2 HotSpot 1.8.0 post120 Intel_Win_HS18_5
Intel Xeon Silver Gen2 Windows Server 2012 R2 OpenJDK 11 Intel_ Win_HS18_5
Intel Xeon Silver Gen2 Windows Server 2016 HotSpot 1.8.0 pre121 Intel_ Win_HS18_5
Intel Xeon Silver Gen2 Windows Server 2016 HotSpot 1.8.0 post120 Intel_Win_HS18_5
Intel Xeon Silver Gen2 Windows Server 2016 Open]DK 11 Intel_Win_HS18_5
Intel Xeon Bronze Gen2 Windows Server 2012 R2 HotSpot 1.8.0 pre121 Intel_ Win_HS18_5
Intel Xeon Bronze Gen2 Windows Server 2012 R2 HotSpot 1.8.0 post120 Intel_Win_HS18_5
Intel Xeon Bronze Gen2 Windows Server 2012 R2 Open]DK 11 Intel_ Win_HS18_5
Intel Xeon Bronze Gen2 Windows Server 2016 HotSpot 1.8.0 pre121 Intel_Win_HS18_5
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v::(;{)r m(::(felf(s) Operating system JVM Configuration
Intel Xeon Bronze Gen2 Windows Server 2016 HotSpot 1.8.0 post120 Intel_Win_HS18_5
Intel Xeon Bronze Gen2 Windows Server 2016 Open]DK 11 Intel_Win_HS18_5
Intel E3-XXXXv6 Windows Server 2012 R2 HotSpot 1.8.0 post120 Intel_Win_HS18_5a
Intel E3-XXXXv6 Windows Server 2016 HotSpot 1.8.0 post120 Intel_ Win_HS18_5a
Intel E-2XXX Windows Server 2012 R2 HotSpot 1.8.0 post120 Intel_Win_HS18_5a
Intel E-2XXX Windows Server 2016 HotSpot 1.8.0 post120 Intel_Win_HS18_5a
Intel Celeron G4XXX Windows Server 2012 R2 HotSpot 1.8.0 post120 Intel_Win_HS18_5a
Intel Celeron G4XXX Windows Server 2016 HotSpot 1.8.0 post120 lntel_Win_HSlB_Sar\
Intel Core i3-8XXX Windows Server 2012 R2 HotSpot 1.8.0 post120 lntel_Win_HSlg\év)
Intel Core i3-8XXX Windows Server 2016 HotSpot 1.8.0 post120 lntel_Win_H@ga
Intel Core i3-9XXX Windows Server 2012 R2 HotSpot 1.8.0 post120 lntel_Wm\(Qi&Sa
Intel Core i3-9XXX Windows Server 2016 HotSpot 1.8.0 post120 lnte}\HDf_lew_Sa
Intel Pdntium Gold G5XXX Windows Server 2016 HotSpot 1.8.0 post120 ’_ln +Win_HS18_5b
Intel E3-XXXX Windows Server 2008 R2 SP1 ]9 1.7.0 SR1 (/\‘h*el_Win_]917_1dyn
Intel E3-XXXX Windows Server 2008 R2 SP1 ]9 1.7.0 SR2 f.\\\vlntel_Win_]917_1dyn
Intel E5-XXXX Windows Server 2008 R2 SP1 ]9 1.7.0 SR1 O)U Intel_Win_J917_1dyn
Intel E5-XXXX Windows Server 2008 R2 SP1 ]9 1.7.0 SR2 X Intel_Win_]917_1dyn
Intel E3-XXXXv2 Windows Server 2008 R2 SP1 ]9 1.7.0 SP(I/ ™ Intel_Win_]J917_1dyn
Intel E3-XXXXv2 Windows Server 2008 R2 SP1 ]9 1.’;@\ Intel_Win_]J917_1dyn
Intel E5-XXXXv2 Windows Server 2008 R2 SP1 ]9&% SR1 Intel_Win_]J917_1dyn
Intel E5-XXXXv2 Windows Server 2008 R2 SP1 @TZO SR2 Intel_Win_]J917_1dyn
Intel E3-XXXX Windows Server 2008 R2 SP1 \(\Q ]9 1.7.0 SR3 Intel_Win_]917_1dyn
Intel E3-XXXX Windows Server 2008 R2 SP&\ - ]9 1.7.0 SR6 Intel_Win_]J917_1dyn
Intel E5-XXXX Windows Server 2008 R2F1 ]9 1.7.0 SR3 Intel_Win_J917_1dyn
Intel E5-XXXX Windows Server ZOOI_E\H&‘SPI ]9 1.7.0 SR6 Intel_Win_]917_3dyn
Intel E3-XXXXv2 Windows Serve\rlzw R2 SP1 ]9 1.7.0 SR3 Intel_Win_]917_3dyn
Intel E3-XXXXv2 Windows SQ@YOOB R2 SP1 ]9 1.7.0 SR6 Intel_Win_]J917_3dyn
Intel E5-XXXX v2 Windows Sefver 2008 R2 SP1 J9 1.7.0 SR3 Intel_Win_]917_3dyn
Intel E5-XXXX v2 Wi{l\Ws’Server 2008 R2 SP1 ]9 1.7.0 SR6 Intel_Win_]J917_3dyn
Intel E3-XXXXv3 st Server 2008 R2 SP1 ]9 1.7.0 SR3 Intel_Win_]J917_3dyn
Intel E3-XXXXv3 a \_Windows Server 2008 R2 SP1 ]9 1.7.0 SR6 Intel_Win_]J917_3dyn
Intel E5-XXXX V}L$\ Windows Server 2008 R2 SP1 ]9 1.7.0 SR3 Intel_Win_]917_3dyn
Intel E5-XX)E(\7§‘ Windows Server 2008 R2 SP1 ]9 1.7.0 SR6 Intel_Win_]917_3dyn
Intel E}-@T Windows Server 2012 ]9 1.7.0 SR6 Intel_Win_]917_3dyn
Intel \@ﬁXXX Windows Server 2012 R2 ]9 1.7.0 SR6 Intel_Win_]J917_3dyn
Intel SEC WindewsServer2642 J9-4+-76-SR6 Hrtel-WHR—9+73dyn
Intel E5-XXXX Windows Server 2012 R2 ]9 1.7.0 SR6 Intel_Win_]J917_3dyn
Intel E3-XXXX v2 Windows Server 2012 ]9 1.7.0 SR6 Intel_Win_]J917_3dyn
Intel E3-XXXXv2 Windows Server 2012 R2 ]9 1.7.0 SR6 Intel_Win_]J917_3dyn
Intel E5-XXXX v2 Windows Server 2012 ]9 1.7.0 SR6 Intel_Win_]J917_3dyn
Intel E5-XXXXv2 Windows Server 2012 R2 ]9 1.7.0 SR6 Intel_Win_]J917_3dyn
Intel E3-XXXXv3 Windows Server 2012 ]9 1.7.0 SR6 Intel_Win_]917_3dyn
Intel E3-XXXXv3 Windows Server 2012 R2 ]9 1.7.0 SR6 Intel_Win_]J917_3dyn
Intel E5-XXXXv3 Windows Server 2012 ]9 1.7.0 SR6 Intel_Win_]J917_3dyn
Intel E5-XXXXv3 Windows Server 2012 R2 ]9 1.7.0 SR6 Intel_Win_]J917_3dyn
Intel E3-XXXX Red Hat Bnterprise Linux HotSpot 1.7.0 Intel_Lin_HS17 1n

erver 6
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v::;{)r m:(;)elf(s) Operating system JVM Configuration
Intel E3-XXXX SUSE Linux Enterprise Server HotSpot 1.7.0 Intel_Lin_HS17_1n
Intel E3-XXXX Oracle Linux 6 HotSpot 1.7.0 Intel_Lin_HS17_1n
Intel E5-XXXX Red Hat Enterprise Linux HotSpot 1.7.0 Intel_Lin_HS17_1n
Intel E5-XXXX SUSE Linux Enterprise Server HotSpot 1.7.0 Intel_Lin_HS17_1n
Intel E5-XXXX Oracle Linux 6 HotSpot 1.7.0 Intel_Lin_HS17 1n
Intql E3-XXXX v2 RedTatLnterprise mux HotSpot 1.7.0 Intel_LingHd17.1n

fa)
: : v
Intdl E3-XXXX v2 SUSE Linux E‘;tfrp“se Server HotSpot 1.7.0 Inif&n_HS 17_1n
o
Intdl E3-XXXX v2 Oracle Linux 6 HotSpot 1.7.0 _Oditel_Lin_H{17_1n
Intdl E5-XXXX v2 Red Hat Eglf‘e/refr"gse Linux HotSpot 1.7.0 q:\ Intel_Lin_HY17_1n
Intd] E5-XXXX v2 SUSE Linux Enterprise Server HotSpot 1.7.0 \<§) Intel_Lin_H{17_1n
\
Intdl E5-XXXX v2 Oracle Linux 6 HotSpot 1;.®\ Intel_Lin_H417_1n
Intd] E3-XXXX Red Hat Enterprise Linux HotSpg@?) Intel_Lin_H§17_2n
erver O
Intd] E5-XXXX Red Hat Enterprise Linux <%Spot 1.7.0 Intel_Lin_HY17_2n
. v
Intdl E3-XXXX v2 Red Hat E“terpr;se Linux ¢ Hotspot 1.7.0 Intel_Lin_HY17_2n
erver . N
Intd] E5-XXXX v2 Red Hat Bnterprise Linux'\ HotSpot 1.7.0 Intel_Lin_H{17_2n
Red Hat Enterpri ’\}1{\\
Intdl E3-XXXX V3 edia S:ﬂelg’;rg* nux HotSpot 1.7.0 Intel_Lin_H{17_2n
4 .
Intdl E5-XXXX v3 Red Hat E“'@”r;se Linux HotSpot 1.7.0 Intel_Lin_HY17_2n
. \igrver
Intd] E7-XXXX v3 }}eéfi‘t qnrerprse Linux HotSpot 1.7.0 Intel_Lin_H417_2n
A\
Intd) E3-XXXXv3 | SUSE Linux Enterprise Server HotSpot 1.7.0 Intel_Lin_H{17_2n
o |
\3 ) ,
Intdl E5-XXXX VO SUSE Linux Enltfrpme Server HotSpot 1.7.0 Intel_Lin_H{17_2n
7
\J Red Hat Enterprise Linux .
Intql E5- v4 Server 7 HotSpot 1.8.0 prel21 Intel_Lin_Hp18_1
N
Intd] @Q XXX vé Red HatEnterprise LInx | yot5pot 1.8.0 post120 Intel_Lin_Hp18_1
~\ . .
Intdl Q‘\.) E5-XXXX v4 Red Hat Egﬁs‘;‘;g‘se Linux OpenJDK 1.8.0 Intel_Lin_H§18_1
A0 4
Intel E7-XXXX v4 neR et ggr‘:j; fr”7‘“ HEEE 1 HotSpot 1.8.0 pre121 Intel_Lin_HS18_1
Intel E7-XXXX v4 Red HatEnterprise LINX | Hotspot 1.8.0 post120 Intel_Lin_HS18_1
Intel E7-XXXX v4 Red Hat ngigfr;se Linux OpenJDK 1.8.0 Intel_Lin_HS18_1
Intel Xeon Platinum Red Hat }Szle‘:s?r’r;se LInux 1 4otspot 1.8.0 pre121 Intel_Lin_HS18_2
Intel Xeon Platinum Red Hat ]é:g;‘e;grrn:]lse Linux HotSpot 1.8.0 post120 Intel_Lin_HS18_2
Intel Xeon Platinum Red Hat Eg:sglsr;se Linux Open]DK 1.8.0 Intel_Lin_HS18_2
Intel Xeon Platinum Red Hat Eg:ggf‘;se Linux OpenJDK 11 Intel_Lin_HS18_2
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CPU CPU . . .
vendor model(s) Operating system JVM Configuration
Intel Xeon Gold Red Hat Enterprise Linux | ;06101 1.8.0 pre121 Intel_Lin_HS18_2
Server 7
Intel Xeon Gold Red Hat Enterprise Linux HotSpot 1.8.0 post120 Intel_Lin_HS18_2
Server 7
Intel Xeon Gold Red Hat Enterprise Linux OpenJDK 1.8.0 Intel_Lin_HS18_2
Server 7
Intel Xeon Gold Red Hat Enterprise Linux OpenJDK 11 Intel_Lin_HS18_2
Server 7
Red Hat Enterprise Linux
Intel Xeon SIVer * TotSpot 1.8.0 prelZl TAtel _LIn_HS18_2
Server 7 A
Red Hat Enterprise Linux (l/v
Intel Xeon Silver P HotSpot 1.8.0 post120 Intel_Lin_H$1§°2
Server 7 -
. s Rd
Intel Xeon Silver Red Hat Enterprise Linux OpenJDK 1.8.0 ntel_ LR 182
Server 7 O~
. O
Intel Xeon Silver Red Hat Enterprise Linux Open]DK 11 I '\_Lin_H518_2
Server 7 L~
e L \»,
Intel Xeon Bronze Red Hat Enterprise Linux | 06,0 1.8.0 pre121 <</ Intel_Lin_HS18_2
Server 7 \\
Red Hat Enterprise Li (@)
Intel Xeon Bronze edHa Sn erprise Linux HotSpot 1.8.0 post120 % Intel_Lin_HS18_2
erver 7 AN
. . \ -
Intel Xeon Bronze Red Hat Enterprise Linux Open]DK 1.8.0 O Intel_Lin_HS18_2
Server 7
. S
Intel Xeon Bronze Red Hat Enterprise Linux Ope @1 Intel_Lin_HS18_2
Server 7
NS
Intel Xgon Platinum Genz |  Red HatEnterprise Linux Hot@.&o pre121 Intel_Lin_HS18_2
— o)
Intel X¢on Platinum Gen2 Red Hat Eg;c\e]gfl;se Linux \®Spot 1.8.0 post120 Intel_Lin_HS18_2
Red Hat Ent ise Li *‘;
Intel Xdon Platinum Gen2 edHa sﬂriﬁf?se K\@ Open]DK 1.8.0 Intel_Lin_HS18_2
Intel Xdon Platinum Genz | RedHat E“terp‘;@m“x OpenJDK 11 Intel_Lin_HS18_2
ervq\~
Intel Xeon Gold Gen2 Red Ha@v%r;se Linux HotSpot 1.8.0 pre121 Intel_Lin_HS18_2
Intel Xeon Gold Gen2 Red Hat Enterprise Linux | 16,01 1.8.0 post120 Intel_Lin_HS18_2
A Server 7
Intel Xeon Gold Genz ([ yRedHat Emerpr;se Linux OpenJDK 1.8.0 Intel_Lin_HS18_2
“\ erver
Intel Xeon Gold G Red Hat Enterprise Linux OpenJDK 11 Intel_Lin_HS18_2
O\ Server 7
o Red Hat Enterprise Linux
Intel Keon Si en2 HotSpot 1.8.0 pre121 Intel_Lin_HS18_2
L, Server 7
Intel Ke}xgilver Gen2 Red Hat Enterprise Linux |y g1t 1.8.0 post120 Intel_Lin_HS18_2
Intel Xeon Silver Gen2 Red Hat E:ﬁf}relr’r;se Linux OpenJDK 1.8.0 Intel_Lin_HS18_2
Intel Xeon Silver Gen2 Red Hat E:;sgl;se Linux Open]DK 11 Intel_Lin_HS18_2
Intel Xeon Bronze Gen?2 Red Hat Egﬁ‘e]?r’r;se Linux | gotSpot 1.8.0 pre121 Intel_Lin_HS18_2
Intel Xeon Bronze Gen2 Red Hat Enterprise Linux HotSpot 1.8.0 post120 Intel_Lin_HS18_2
Server 7
Intel Xeon Bronze Gen2 Red Hat Enterprise Linux Open]DK 1.8.0 Intel_Lin_HS18_2
Server 7
Intel Xeon Bronze Gen2 Red Hat Enterprise Linux OpenJDK 11 Intel_Lin_HS18_2
Server 7
Intel E3-XXXX Red Hat Enterprise Linux J9 1.7.0 SR1 Intel_Lin_J917_1dyn
Server 6
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CPU

CPU

vendor model(s) Operating system JVM Configuration
Intel E3-XXXX Red Hat Enterprise Linux J91.7.0 SR2 Intel_Lin_J917_1dyn
Server 6
Intel E3-XXXX Red Hat Enterprise Linux J91.7.0 SR3 Intel_Lin_j917_1dyn
Server 6
Intel E3-XXXX Red Hat Enterprise Linux ]9 1.7.0 SR6 Intel_Lin_J917_1dyn
Server 6
Intel E3-XXXX SUSE Linux E’itfrp“se Server J91.7.0 SR1 Intel_Lin_J917_1dyn
SUSE Linux Enterprise Server
Intdr E3-XXXX T J91.7.0 SRZ Tntel_Lin_J91y_1ldyn
1 S
SUSE Linux E ise S ‘1.
Intdl E3-XXXX 1nux Iitlerp“se erver ]9 1.7.0 SR3 Inte @1{91 7 1dyn
. . .V'
Intdl E3-XXXX SUSE Linux Enltfrp“se Server J9 1.7.0 SR6 Oﬂ@l_mn_m 7 1dyn
Intdl E3-XXXX Oracle Linux 6 J9 1.7.0 SR1 A\ Intel_Lin_J91p_1dyn
Intdl E3-XXXX Oracle Linux 6 ]9 1.7.0 SR2 (‘ ) v Intel_Lin_]J91f_1dyn
Intdl E3-XXXX Oracle Linux 6 191705R3 & Intel_Lin_j91p_1dyn
R : N .
Intdl E3-XXXX Oracle Linux 6 J91.7.0 SR ) Intel_Lin_J91f_1dyn
Red Hat Enterprise Linux .
Intdl E5-XXXX Server 6 ]9 1.7;{ Intel_Lin_]J91f_1dyn
O
Intdl E5-XXXX Red Hat Enterprise Linux <.$1.7.0 SR2 Intel_Lin_j91f_1dyn
Server 6
. . v
Intdl E5-XXXX Red Hat Enterprise Linux | J9 1.7.0 SR3 Intel_Lin_J91p_1dyn
Server 6 N
Intdl E5-XXXX Red Hat Enterprise L”&X\ J9 1.7.0 SR6 Intel_Lin_J91f_1dyn
Server 6 [\
Intdl E5-XXXX SUSE Linux E‘;tlerp séServer J91.7.0 SR1 Intel_Lin_j91f_1dyn
Q.
. \4
Intdl E5-XXXX SUSE Linux Ellt:erpnse Server J9 1.7.0 SR2 Intel_Lin_j91f_1dyn
9
Intdl E5-XXXX SUSEdqaux Enterprise Server ]9 1.7.0 SR3 Intel_Lin_J91f_1dyn
O 11
%
Intdl E5-XXXX ] SUSE Linux E’itfrpnse Server J91.7.0 SR6 Intel_Lin_j91f_1dyn
o |
Intdl E5-XXXX S0 Oracle Linux 6 J9 1.7.0 SR1 Intel_Lin_j91p_1dyn
Intd] E5-XXXX - Oracle Linux 6 J9 1.7.0 SR2 Intel_Lin_J91f_1dyn
Intdl EW@‘)—(’ Oracle Linux 6 ]9 1.7.0 SR3 Intel_Lin_]J91f_1dyn
Intql ,\@-RXXX Oracle Linux 6 ]9 1.7.0 SR6 Intel_Lin_J91]_1dyn
Qo ol
Intdl B3-XXXX v2 Red Hat Enterprise Linux J91.7.0 SR1 Intel_Lin_J91f_1dyn
Server 6
Intdl \% E3-XXXX v2 Red Hat Enterprise Linux J91.7.0 SR2 Intel_Lin_j91f_1dyn
erver6
Intel E3-XXXX v2 Red Hat Enterprise Linux J91.7.0 SR3 Intel_Lin_J917_1dyn
Server 6
Intel E3-XXXX v2 Red Hat Enterprise Linux J91.7.0 SR6 Intel_Lin_J917_1dyn
Server 6
Intel E3-XXXX v2 SUSE Linux Enltlerprise Server J91.7.0 SR1 Intel_Lin_j917_1dyn
Intel E3-XXXX v2 SUSE Linux E‘itlerprise Server ]9 1.7.0 SR2 Intel_Lin_J917_1dyn
Intel E3-XXXX v2 SUSE Linux E’;tfrp“se Server J91.7.0 SR3 Intel_Lin_J917_1dyn
Intel E3-XXXX v2 SUSE Linux Er;tlerprise Server J91.7.0 SR6 Intel_Lin_j917_1dyn
Intel E3-XXXXv2 Oracle Linux 6 ]9 1.7.0 SR1 Intel_Lin_]J917_1dyn
Intel E3-XXXXv2 Oracle Linux 6 ]9 1.7.0 SR2 Intel_Lin_]J917_1dyn
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CPU CPU . ) .
vendor model(s) Operating system JVM Configuration
Intel E3-XXXX v2 Oracle Linux 6 ]9 1.7.0 SR3 Intel_Lin_]J917_1dyn
Intel E3-XXXXv2 Oracle Linux 6 ]9 1.7.0 SR6 Intel_Lin_]J917_1dyn
Intel E5-XXXX v2 Red Hat Enterprise Linux J91.7.0 SR1 Intel_Lin_j917_1dyn
Server 6
Intel E5-XXXX v2 Red Hat Enterprise Linux J9 1.7.0 SR2 Intel_Lin_J917_1dyn
Server 6
Intel E5-XXXX v2 Red Hat Enterprise Linux J91.7.0 SR3 Intel_Lin_J917_1dyn
Server 6
Intel E5-XXXX v2 RedHatEnterprise Linux J9 1.7.0 SR6 Intel_Lin_J917_1dy
Server 6 A
, : 73
Intel E5-XXXX v2 SUSE Linux Erflerprlse Server ]9 1.7.0 SR1 1nte1_Lin_]91q/@n
g
SUSE Linux Enterprise Server . O
Intel E5-XXXX v2 ® J9 1.7.0 SR2 Intel_l(ébﬂ_ldyn
N
. . N\
Intel E5-XXXX v2 SUSE Linux Enltfrpr‘se Server J91.7.0 SR3 fal/Lin 1917 1dyn
N
.
Intel E5-XXXX v2 SUSE Linux Enterprise Server ]9 1.7.0 SR6 \VIntel_Lin_J917_1dyn
1 a)
Intel E5-XXXX v2 Oracle Linux 6 ]9 1.7.0 SR1 O)\j Intel_Lin_]J917_1dyn
Intel E5-XXXX v2 Oracle Linux 6 ]9 1.7.0 SR2 rs\\ Intel_Lin_]917_1dyn
Intel E5-XXXX v2 Oracle Linux 6 ]9 1.7.0 SP@ ~ Intel_Lin_J917_1dyn
Intel E5-XXXX v2 Oracle Linux 6 J9 1.705R6 Intel_Lin_]917_1dyn
— X
Intel E7-4XXX Red Hat Enterprise Linux J97.0 SR1 Intel_Lin_]917_1dyn
Server 6 [
. . N
Intel E7-4XXX Red Hat Enterprise Linux @19 1.7.0 SR2 Intel_Lin_J917_1dyn
Server 6 PO
Red Hat Enterprise Linu - .
Intel E7-4XXX Serven 6 \é)@ ]9 1.7.0 SR3 Intel_Lin_]917_1dyn
-
Red Hat Enterpris ux .
Intel E7-4XXX Sorver 6\:6 ]9 1.7.0 SR6 Intel_Lin_]917_1dyn
Intel E7-4XXX SUSE Linux E ise Server ]9 1.7.0 SR1 Intel_Lin_]J917_1dyn
<.
Intel E7-4XXX SUSE{‘“} nterprise Server J91.7.0 SR2 Intel_Lin_J917_1dyn
SP Linux Enterprise S
Intel E7-4XXX L 1nux nlle‘"p‘"‘se erver ]9 1.7.0 SR3 Intel_Lin_J917_1dyn
)
Intel E7-4XXX @ SUSE Linux Enterprise Server ]9 1.7.0 SR6 Intel_Lin_J917_1dyn
Q 1
\} - -
Intel E7-4XXX) Oracle Linux 6 ]9 1.7.0 SR1 Intel_Lin_J917_1dyn
Intel E?—'m( Oracle Linux 6 ]9 1.7.0 SR2 Intel_Lin_]J917_1dyn
Intel @ixxx Oracle Linux 6 J9 1.7.0 SR3 Intel_Lin_J917_1dyn
Intel E7-4XXX Uracle Linux 6 19 1.7.0 SK6 Intel_Lin_]JY1/_1dyn
Intel E3-XXXXv2 Solaris 11 HotSpot 1.7.0 Intel_Sol_HS17_1
Intel E5-XXXXv2 Solaris 11 HotSpot 1.7.0 Intel_Sol_HS17_1
Intel E7-XXXX v2 Windows Server 2008 R2 SP1 HotSpot 1.7.0 Intel_Win_HS17_2n
Intel E7-4XXX Windows Server 2008 R2 SP1 HotSpot 1.7.0 Intel_Win_HS17_2n
Intel E7-XXXX v3 Windows Server 2008 R2 SP1 HotSpot 1.7.0 Intel_Win_HS17_3n
Intel E7-XXXXv3 Windows Server 2012 R2 HotSpot 1.7.0 Intel_Win_HS17_3n
Intel E5-XXXX v4 Windows Server 2012 R2 HotSpot 1.7.0 Intel_Win_HS17_3n
Intel E7-4XXX Windows Server 2008 R2 SP1 ]9 1.7.0 SR1 Intel_Win_J917_2dyn
Intel E7-4XXX Windows Server 2008 R2 SP1 ]9 1.7.0 SR2 Intel_Win_]J917_2dyn
Intel E7-4XXX Windows Server 2008 R2 SP1 ]9 1.7.0 SR3 Intel_Win_]J917_2dyn
Intel E7-4XXX Windows Server 2008 R2 SP1 ]9 1.7.0 SR6 Intel_Win_J917_2dyn
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CPU CPU . . .
vendor model(s) Operating system JVM Configuration
Intel E7-XXXX v2 Windows Server 2012 R2 ]9 1.7.0 SR6 Intel_Win_]J917_3dyn
Intel E7-XXXX v2 Red Hat Enterprise Linux HotSpot 1.7.0 Intel_Lin_HS17_1n
Server 6
Intel E7-XXXX v2 SUSE Linux E"itfrp”se Server HotSpot 1.7.0 Intel_Lin_HS17_1n
Intel E7-XXXXv2 Oracle Linux 6 HotSpot 1.7.0 Intel_Lin_HS17_1n
Intel E7-4XXX Red Hat Enterprise Linux HotSpot 1.7.0 Intel_Lin_HS17_1n
Server 6
Intql E7-4XXX >USE LIMUXERLETPIISE SEIVET [ otspot 1.7.0 Intel_LingHd17.1n
fa)
Intdl E7-4XXX Oracle Linux 6 HotSpot 1.7.0 Intﬂ@kﬂf 17_1n
AM EPYC 7xx1 Windows Server 2012 R2 HotSpot 1.8.0 post120 AN@,;EMC_WH _HS18_1
AM EPYC 7xx1 Windows Server 2016 HotSpot 1.8.0 post120 CAMD_EPYC_Wij_HS18_1
AM EPYC 7xx1 Ubuntu 18.04.x Open]DK 11 ) AMD_EPYC_Lin JOJDK11_1
AM EPYC 7xx2 Ubuntu 18.04.x OpenjDK11 (7, ¥ AMD_EPYC_Lin_0JDK11_2
AMD EPYC 7xx2 Ubuntu 19.04.x OpenJDK 11 \\<<'/ AMD_EPYC_Lin_0JDK11_2
AM EPYC 7xx2 Windows Server 2019 OpenJDK 11 )" AMD_EPYC_Win]OJDK11_1
AM Opteron 32xx Windows Server 2008 R2 SP1 HotSpot'1.7:0 AMD_Win_H517_1
AMD Opteron 32xx Windows Server 2012 R2 Hgts@llo AMD_Win_HS17_1
AM Opteron 41xx Windows Server 2008 R2 SP1 (I&Spot 1.7.0 AMD_Win_HS17_1
AMD Opteron 41xx Windows Server 2012 R2 QYotSpot 1.7.0 AMD_Win_HS17_1
AM Opteron 42xx Windows Server 2008 R2 S£\1§\ HotSpot 1.7.0 AMD_Win_HS17_1
AM Opteron 42xx Windows Server 2012&%\\’ HotSpot 1.7.0 AMD_Win_HS17_1
AM Opteron 43xx Windows Server 2008 R2 SP1 HotSpot 1.7.0 AMD_Win_HS517_1
AM Opteron 43xx Windows Ser\g@)lz R2 HotSpot 1.7.0 AMD_Win_HS17_1
AM Opteron 61xx Windows Se)@sviOOB R2 SP1 HotSpot 1.7.0 AMD_Win_HS17_1
AMD Opteron 61xx Wind%@erver 2012 R2 HotSpot 1.7.0 AMD_Win_HS17_1
AM Opteron 62xx Wingb‘bs Server 2008 R2 SP1 HotSpot 1.7.0 AMD_Win_HS17_1
AM Opteron 62xx (~Windows Server 2012 R2 HotSpot 1.7.0 AMD_Win_Hs17.1
AM Opteron 63xx _ | Windows Server 2008 R2 SP1 HotSpot 1.7.0 AMD_Win_H517_1
AM Opteron 63¥A®\ Windows Server 2012 R2 HotSpot 1.7.0 AMD_Win_HS17_1
O 1
AM Opteron @X Red Hat Enterprise Linux HotSpot 1.7.0 AMD_Lin_Hp17_1
N . Server 6
AM @ 32xx SUSE Linux E‘itlerprise Server HotSpot 1.7.0 AMD_Lin_HF17_1
AM L pteron 32xx Oracle Linux 6 HotSpot 1.7.0 AMD_Lin_Hp17_1
AM Q)') Opteron 41xx Red Hat Enterprise Linux HotSpot 1.7.0 AMD_Lin_Hp17_1
\ Server 6
AMD Opteron 41xx SUSE Linux ErtSrprise Server HotSpot 1.7.0 AMD_Lin_HS17_1
AMD Opteron 41xx Oracle Linux 6 HotSpot 1.7.0 AMD_Lin_HS17_1
AMD Opteron 42xx Red Hat Enterprise Linux HotSpot 1.7.0 AMD_Lin_HS17_1
Server 6
AMD Opteron 42xx SUSE Linux Enterprise Server HotSpot 1.7.0 AMD_Lin_HS17_1
AMD Opteron 42xx Oracle Linux 6 HotSpot 1.7.0 AMD_Lin_HS17_1
AMD Opteron 43xx Red Hat Enterprise Linux HotSpot 1.7.0 AMD_Lin_HS17_1
Server 6
AMD Opteron 43xx SUSE Linux Enltfrp'"ise Server HotSpot 1.7.0 AMD_Lin_HS17_1
AMD Opteron 43xx Oracle Linux 6 HotSpot 1.7.0 AMD_Lin_HS17_1
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v::(;{)r m(::(felf(s) Operating system JVM Configuration
AMD Opteron 61xx Red Hat Enterprise Linux HotSpot 1.7.0 AMD_Lin_HS17_1
AMD Opteron 61xx SUSE Linux Enltlerprise Server HotSpot 1.7.0 AMD_Lin_HS17_1
AMD Opteron 61xx Oracle Linux 6 HotSpot 1.7.0 AMD_Lin_HS17_1
AMD Opteron 62xx Red Hat g:;szglgse Linux HotSpot 1.7.0 AMD_Lin_HS17_1
AMD Opteron 62xx SUSE Linux Er}tfrprise Server HotSpot 1.7.0 AMD_Lin_HS17_1
AMD Opteron 62xx Oracle Linux 6 HotSpot 1.7.0 AMD_Lin_HSl7_hQ
AMD Opteron 63xx Red Hat ghterprise Linux HotSpot 1.7.0 AMD_Lin_P{G]/QV

~

AMD Opteron 63xx SUSE Linux Enterprise Server HotSpot 1.7.0 AMD%(ib\(I-?SU_l

AMD Opteron 63xx Oracle Linux 6 HotSpot 1.7.0 Kn:DtLin_HSlll

AMD Opteron 32xx Windows Server 2008 R2 SP1 J9 1.7.0 SR1 /’(QMD_Win_]917_1dyn
AMD Opteron 32xx Windows Server 2008 R2 SP1 ]9 1.7.0 SR2 A\%MD_Win_]917_1dyn
AMD Opteron 41xx Windows Server 2008 R2 SP1 ]9 1.7.0 SR1 O\U ) AMD_Win_]917_1dyn
AMD Opteron 41xx Windows Server 2008 R2 SP1 ]9 1.7.0 SR2 k \J AMD_Win_]J917_1dyn
AMD Opteron 42xx Windows Server 2008 R2 SP1 ]9 1.7.0 519, O‘ AMD_Win_]917_1dyn
AMD Opteron 42xx Windows Server 2008 R2 SP1 ]9 1.7./0\@ AMD_Win_]917_1dyn
AMD Opteron 43xx Windows Server 2008 R2 SP1 J9.1.74 SR1 AMD_Win_J917_1dyn
AMD Opteron 43xx Windows Server 2008 R2 SP1 Q@\?O SR2 AMD_Win_]J917_1dyn

N

AMD Opteron 61xx Windows Server 2008 R2 SP1 A@ ]9 1.7.0 SR1 AMD_Win_]917_1dyn
AMD Opteron 61xx Windows Server 2008 R2 SP1 [\ ]9 1.7.0 SR2 AMD_Win_J917_1dyn
AMD Opteron 62xx Windows Server 2008 RZ@)’?‘ ]9 1.7.0 SR1 AMD_Win_]J917_1dyn
AMD Opteron 62xx Windows Server 20(&31&\51’1 ]9 1.7.0 SR2 AMD_Win_]917_1dyn
AMD Opteron 63xx Windows Server‘ZBbé R2 SP1 ]9 1.7.0 SR1 AMD_Win_]917_1dyn
AMD Opteron 63xx Windows SQQ@VQ‘OOB R2 SP1 ]9 1.7.0 SR2 AMD_Win_]J917_1dyn
AMD Opteron 32xx Windo@x\rver 2012 R2 J9 1.7.0 SR1 AMD_Win_]917_2dyn
AMD Opteron 32xx Wi&dbws Server 2012 R2 ]9 1.7.0 SR2 AMD_Win_]J917_2dyn
AMD Opteron 41xx (Windows Server 2012 R2 J91.7.0 SR1 AMD_Win_J917_2dyn
AMD Opteron 41xx R (J\\ll\/indows Server 2012 R2 ]9 1.7.0 SR2 AMD_Win_]J917_2dyn
AMD Opteron 42)9&@’ Windows Server 2012 R2 ]9 1.7.0 SR1 AMD_Win_]J917_2dyn
AMD Opteron f%&\{‘ Windows Server 2012 R2 ]9 1.7.0 SR2 AMD_Win_J917_2dyn
AMD Optgy. XX Windows Server 2012 R2 ]9 1.7.0 SR1 AMD_Win_]J917_2dyn
AMD W 43xx Windows Server 2012 R2 ]9 1.7.0 SR2 AMD_Win_]J917_2dyn
AMD m}érnn 61xx Windows Server 2012 R2 ]9 1.7.0 SR1 AMD _Win_J917_2dyn
AMD Opteron 61xx Windows Server 2012 R2 ]9 1.7.0 SR2 AMD_Win_]J917_2dyn
AMD Opteron 62xx Windows Server 2012 R2 ]9 1.7.0 SR1 AMD_Win_]917_2dyn
AMD Opteron 62xx Windows Server 2012 R2 ]9 1.7.0 SR2 AMD_Win_]917_2dyn
AMD Opteron 63xx Windows Server 2012 R2 ]9 1.7.0 SR1 AMD_Win_]J917_2dyn
AMD Opteron 63xx Windows Server 2012 R2 ]9 1.7.0 SR2 AMD_Win_]917_2dyn
AMD Opteron 32xx Red Hat Bnterprise Linux 19 1.7.0 SR1 AMD _Lin_J917_1dyn
AMD Opteron 32xx Red Hat E:ﬁsg’gse Linux J91.7.0 SR2 AMD_Lin_j917_1dyn
AMD Opteron 32xx SUSE Linux Enltfrprise Server J9 1.7.0 SR1 AMD_Lin_J917_1dyn
AMD Opteron 32xx SUSE Linux Eritfrprise Server J91.7.0 SR2 AMD_Lin_J917_1dyn
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CPU

CPU

Server 6

vendor model(s) Operating system JVM Configuration
AMD Opteron 32xx Oracle Linux 6 ]9 1.7.0 SR1 AMD_Lin_]J917_1dyn
AMD Opteron 32xx Oracle Linux 6 ]9 1.7.0 SR2 AMD_Lin_]J917_1dyn
AMD Opteron 41xx Red Hat Enterprise Linux J91.7.0 SR1 AMD_Lin_j917_1dyn
Server 6
AMD Opteron 41xx Red Hat Enterprise Linux ]9 1.7.0 SR2 AMD_Lin_]917_1dyn
Server 6
AMD Opteron 41xx SUSE Linux Enltfrp”se Server J91.7.0 SR1 AMD_Lin_J917_1dyn
AM Opteron 41xx SUSE Linux knterprise Server J9 1.7.0 SR2 AMD_Lin_491f_1dyn
11 o
AM Opteron 41xx Oracle Linux 6 ]9 1.7.0 SR1 AMP,‘Q)KQU_ldyn
AM Opteron 41xx Oracle Linux 6 ]9 1.7.0 SR2 P@QD.Kin_]917_1dyn
AM Opteron 42xx Red Hat g“terpr‘se Linux J91.7.0 SR1 Q);awn_Lin_]917_1dyn
erver 6 A!\
AM Opteron 42xx Red Hat Enterprise Linux J91.7.0 SR2 v AMD_Lin_j91F_1dyn
Server 6 /|
AMD Opteron 42xx SUSE Linux Enltfrpnse Server ]9 1.7.0 SRIO\\ AMD_Lin_j91_1dyn
o~
AM Opteron 42xx SUSE Linux Eritfrpr‘se Server 19 1.7;@3 AMD_Lin_j91p_1dyn
FaN
AM Opteron 42xx Oracle Linux 6 J91.70 SR1 AMD_Lin_J91f_1dyn
AMD Opteron 42xx Oracle Linux 6 009‘1.7.0 SR2 AMD_Lin_]J917_1dyn
. R N X
AMD Opteron 43xx Red Hat Enterprise Linux 3\ * 194 79 gr1 AMD_Lin_J91f_1dyn
Server 6 5‘0
. . N
AM Opteron 43xx Red Hat Enterprise Lingy J9 1.7.0 SR2 AMD_Lin_J91_1dyn
Server 6 R
AM Opteron 43xx SUSE Linux Eriter@e Server J9 1.7.0 SR1 AMD_Lin_J91p_1dyn
N
AMD Opteron 43xx SUSE Lm{. 11erprlse Server J9 1.7.0 SR2 AMD_Lin_j917_1dyn
AMD Opteron 43xx N (-\‘kﬁracle Linux 6 J9 1.7.0 SR1 AMD_Lin_]J917_1dyn
AM Opteron 43xx ()" Oracle Linux 6 J9 1.7.0 SR2 AMD_Lin_j91_1dyn
’ ,‘%{ed Hat Enterprise Linux .
AM Opteron 61XX@ Server 6 ]9 1.7.0 SR1 AMD_Lin_]J91f_1dyn
-
AM Opteron @Q Red Hat Enterprise Linux J91.7.0 SR2 AMD_Lin_j91F_1dyn
N Server 6
\\ * . .
AM oqﬁq 61xx SUSE Linux E‘;tfrp“se Server ]9 1.7.0 SR1 AMD_Lin_J91f_1dyn
)
pteron 61xx 7. _Lin_ _1dyn
AM R 61 SUSE Linux Eritlerprlse Server 19 1.7.0 SR2 AMD_Lin_j91p_1d
A
AM \Q, Opteron 61xx Oracle Linux 6 ]9 1.7.0 SR1 AMD_Lin_]J91F_1dyn
AMD — Opteron 6Ixx Oracle LInux o JOT.7.0SRZ AMD_Lin_J917_1dyn
AMD Opteron 62xx Red Hat Enterprise Linux J9 1.7.0 SR1 AMD_Lin_J917_1dyn
Server 6
AMD Opteron 62xx Red Hat E“terpr‘se Linux J91.7.0 SR2 AMD_Lin_J917_1dyn
erver 6
AMD Opteron 62xx SUSE Linux Enltfrprise Server J91.7.0 SR1 AMD_Lin_j917_1dyn
AMD Opteron 62xx SUSE Linux Enltlerprise Server ]9 1.7.0 SR2 AMD_Lin_]917_1dyn
AMD Opteron 62xx Oracle Linux 6 ]9 1.7.0 SR1 AMD_Lin_]J917_1dyn
AMD Opteron 62xx Oracle Linux 6 ]9 1.7.0 SR2 AMD_Lin_]J917_1dyn
AMD Opteron 63xx Red Hat Enterprise Linux J91.7.0 SR1 AMD_Lin_J917_1dyn
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Table A.1 (continued)
CPU CPU . ) .
vendor model(s) Operating system JVM Configuration
AMD Opteron 63xx Red Hat E“terpr‘se Linux J91.7.0 SR2 AMD_Lin_J917_1dyn
erver 6
AMD Opteron 63xx SUSE Linux E“ltfrprise Server J91.7.0 SR1 AMD_Lin_J917_1dyn
AMD Opteron 63xx SUSE Linux Eritlerprise Server ]9 1.7.0 SR2 AMD_Lin_J917_1dyn
AMD Opteron 63xx Oracle Linux 6 ]9 1.7.0 SR1 AMD_Lin_]J917_1dyn
AMD Opteron 63xx Oracle Linux 6 ]9 1.7.0 SR2 AMD_Lin_]J917_1dyn
AMD Opteron ATTxX openSUSE Leap 42.X Open]DK I.8.0 AMD_AArchb4_L1nux_UJL’)_l§1 1
")
IBM POWERS AIX 7.1 J9 8.0 SR1 IBM_AIX_]980_,1_®/
IBM POWERS AIX 7.1 J9 8.0 SR2 IBM_AIX_J980)1dyn
IBM POWERS AIX 7.1 J9 8.0 SR3+ IBM_ADH@)ﬁdyn
. . 4
IBM POWERS Red Hat E“terprlse Linux J98.0 SR1 IBM I’&_]‘)So_ldyn
erver 7 ()
— 4
IBM POWERS Red Hat Enterprise Linux J98.0 SR2 {BM_Linux J980_1dyn
Server 7 Q
(N 4
Red Hat Enterprise Linux \\v
IBM POWERS P J9 8.0 SR3+ O IBM_Linux_]980_1dyn
Server 7 CA
IBM POWERS Ubuntu 16.04.x J9B.OSR3+ ¢ N IBM_Linux_J980_1dyn
IBM POWER9 AIX 7.2 J98.0 SR3_ O7 IBM_AIX_J980_2dyn
- \
IBM POWER9 Red Hat E“terpr‘se Linux Open] 0 IBM_Linux_0J980_1dyn
erver 7
IBM POWER9 Red Hat Enterprise Linux \0 SR3+ IBM_Linux_J980_1dyn
Server 7
Oracle SPARC T4 Solaris 11 \(\QiotSpot 1.7.0 SPARCT4_Sol_HS17_1
Fujitsu SPARC64-X Solaris 11 Q HotSpot 1.7.0 SPARC64_X_Sol_HS17_1
. . >
Marvell ThunderX2 Red Hat Enterprise L @ OpenJDK 11 Marvell_ThunderX2_Linux_OJDK11_1
Server 7 A
\O
v
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