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Foreword

ISO (the

International Organization for Standardization) is a worldwide federation of national standards

bodies (ISO member bodies). The work of preparing International Standards is normally carried out

through

ISO technical committees. Each member body interested in a subject for which a technical

committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of

electrot

echnical standardization

The pro
describe
differen
editoria

cedures used to develop this document and those intended for its further maintenance.ate
d in the ISO/IEC Directives, Part 1. In particular the different approval criteria needed)fer t

[ types of ISO documents should be noted. This document was drafted in accordance.with t
rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attenti

patent rfghts. ISO shall not be held responsible for identifying any or all such patent-rights. Details
any patgnt rights identified during the development of the document will be in the-Introduction and/q
on the I§0 list of patent declarations received (see www.iso.org/patents).

Any tradle name used in this document is information given for the conyvenience of users and does ng

constit

For an
assessm
Barrierd

The cor
Sustaina

ISO/IEC
centres -

— Part
— Part
— Par
The foll

—  Par
— Part

Additior
efficiend

=)

is drawn to the possibility that some of the elements of this document may\be the subject ¢

=

[

e an endorsement.

explanation on the meaning of ISO specific terms and{expressions related to conformit
ent, as well as information about ISO’s adherence to the WTO principles in the Technica
to Trade (TBT) see the following URL: Foreword - Supplementary information

—_—

hmittee responsible for this document is ISQAEC JTC 1, Information technology, SC 39
bility for and by Information Technology.

-

| )

30134 consists of the following parts, under the general title Information technology — Dat
— Key performance indicators:

1: Overview and general requiremeiits

2: Power usage effectiveness (PUE)Y

3: Renewable energy factér (REF)

wing parts are under preparation:

4: IT equipmenttenergy efficiency for servers (ITEE)
5: IT equipmént utilization for servers (ITEU_SV)

al parts\will be developed, each describing a specific KPI for resource usage effectiveness qr
y.

1) Itis
earlier m

iv

recognized that the term “efficiency” should be employed but “effectiveness” provides continuity with
arket recognition of the term.
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Introduction

The global economy is now reliant on information and communication technologies and the as

sociated

generation, transmission, dissemination, computation and storage of digital data. All markets have
experienced exponential growth in that data, for social, educational and business sectors and, while the

internet backbone carries the traffic, there are a wide variety of data centres at nodes and hub
both private enterprise and shared/collocation facilities.

s within

The historical data generation growth rate exceeds the capacity growth rate of the information and

g
Having access to an internet connection, that growth in data can only accelerate. In additi
many governments having “digital agendas” to provide both citizens and businesses with ev
Hroadband access, the very increase in network speed and capacity will, by itself, geherate ey
Usage (Jevons Paradox). Data generation and the consequential increase in data»manipula
storage are directly linked to increasing power consumption.

Vith this background, it is clear that data centre growth, and power consumption in particu
hevitable consequence and that growth will demand increasing power £onsumption despite {
tringent energy efficiency strategies. This makes the need for key. performance indicator
hat cover the effective use of resources (including but not limited torenergy) and the reductio
missions essential.

Dt »n =

Vithin the ISO/IEC 30134 series, the term “resource usage‘effectiveness” is more generally

o =

utput parameters used to define the KPI have the same.units.

p—

h order to enable the optimum resource effectiveness'of data centres, a suite of effective KPIs i
b measure and report on resources consumed in'Qrder to develop an improvement roadmap.

(sl

o

he ISO/IEC 30134 series is intended to acgelerate the provision of operational infrastructu
mproved resource usage effectiveness.

—e

The common objective of the KPIs is thie effective or efficient use of resources. Examples are as
d) the minimization of energy and other resource (e.g. water) consumption;

H) the task effectiveness ofthe IT load (data processing, storage and transport) within the dat
maximizing the IT output with the minimum energy consumption;

d the energy reuse inthe form of waste heat, if possible;

d) the use of renéwable energy, both generated on site and off site.

—

he ISO/IE€-30134 series do not specify limits or targets for any KPI and do not describe
nless spécifically stated, any form of aggregation of individual KPIs into a combined nor an ov
fpr data‘centre resource usage effectiveness or efficiency.

o

ommunications technology hardware and, with less than half (in 2014) of the world’s population

bn, with
br-faster
er more
ion and

ar, is an
he most
s (KPIs)
n of COy

used for

Pls in preference to “resource usage efficiency”, which isyrestricted to situations where the ipput and

b needed

res with

follows:

h centre,

r imply,
prall KPI
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INTERNATIONAL STANDARD ISO/IEC 30134-1:2016(E)

Information technology — Data centres — Key
performance indicators —

Part 1:

Qverview and general requirements

1 Scope

—

his part of ISO/IEC 30134 specifies the following for the other parts of ISO/IEC 30134:
d) acommon structure;

H) definitions, terminology and boundary conditions for KPIs of<{data centre resource usage
effectiveness and efficiency;

d common requirements for KPIs of data centre resource usage effectiveness and efficiency;
d) common objectives for KPIs of the data centre resource effectiveness and efficiency;

g) general information regarding the use of KPIs of.ddta centre resource usage effectiveness and
efficiency.

2 Normative references

There are no normative references cited inthis document.

3 Terms, definitions and abbreviations

3.1 Terms and definitions

v wl

or the purposes of this document, the following terms and definitions apply.

1.1

uilding entrance)facility
hcility that prevides all necessary mechanical and electrical services for the entry of telecommunications
ables into a-building and which may allow for transition from external to internal cable

Q =h oy

(%]

1.2
omputer room space

réaywithin the data centre thataccommodates the data processing, data storage and telecommunication
elqnmmmmman

3.1.3

control room space

area within the data centre used to control the operation of the data centre and to act as a central point
for all control and monitoring functions

o

© ISO/IEC 2016 - All rights reserved 1
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3.1.4

data centre

structure, or group of structures, dedicated to the centralized accommodation, interconnection and
operation of information technology and network telecommunications equipment providing data
storage, processing and transport services together with all the facilities and infrastructures for power
distribution and environmental control together with the necessary levels of resilience and security
required to provide the desired service availability

Note 1 to entry: A structure can consist of multiple buildings and/or spaces with specific functions to support the
primary function.

Note 2 tp entry: The boundaries of the structure or space considered the data centre, which includes. th
informatjon and communication technology equipment and supporting environmental controls, can beydefine,
within a Jarger structure or building.

3.1.5
electrical distribution space
area us¢d for housing facilities to distribute electrical power between the transformer space and
electricdl spaces within the data centre or elsewhere within the premises or individual buildings withi
the premises

QD

-

3.1.6
electricpal space
area within the data centre used for housing facilities to deliver and gontrol electrical power to the dath
centre spaces (including switchboards, batteries, uninterruptible power supplies (UPS), etc.)

3.1.7
generatior space
area usdd for housing the installation of electrical powersupply generation equipment together with
associated storage of fuels or energy conversion equipment

3.1.8
holding|space
area within the data centre used for the holding of equipment prior to being brought into service dr
having heen taken out of service

3.19
information technology equipment
equipmgnt providing data storage; processing and transport services including telecommunications
networl equipment dedicatedto providing direct connection to core and/or access networks

3.1.10
key performance indicator
number(frepresentingdthe resource usage effectiveness or efficiency of a given system

3.1.11
mechanical §pace
area thqt s used for housing mechanical equipment and infrastructure that provides environmentgl

Control fer the data cepntre spaces (inn]nﬂinn‘ C]ﬁi"nrc and wator troatmont iy handling anr‘ fid

entre spaces—{includin a chillers and water treatment —air handlin a and fiy
suppression systems)

3.1.12

resource usage effectiveness

ratio of resulting output to a resource consumed to produce that output when the input and output
units are not the same

Note 1 to entry: The term is used generically to describe the conversion of a resource to an output or outcome,
such as litres of water per kWh.

2 © ISO/IEC 2016 - All rights reserved
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3.1.13
resource usage efficiency

ratio of output to the resource used by the device or system when the input and output units are the same

Note 1 to entry: Resources in this context include, but are not limited to, electricity and water, and each will be

defined within the same boundary conditions.

3.1.14
storage space
secured area where general goods and/or data centre goods can be stored

1.15

telecommunications space

rea which may house demarcation points and information technology equipment associated
uilding entrance facility and which may allow service providers restricted access tothe data

1.16

testing space

rea within the data centre used for the testing and configuring of equipment prior to being
ipto service

1.17
transformer space

fbr connection to the equipment within the premises or individual buildings within the premis

3.2 Abbreviated terms

Hor the purposes of this document, the following.abbreviated terms apply:

AC Alternating Current

DC Direct Current

T Information Technology

KPI Key Performance Indicator
bLA Service Level Agreement

JPS Uninterruptible Power Supply

4 Conformance

]

h order for adKPl of data centre resource usage effectiveness or efficiency to be include
50/1EC 30134 s¢ries, it should

]

d) meetthe common objectives outlined in 5.2,

h) /meet the requirements of 5.3,

with the
entre

brought

rea used for housing equipment necessary to convert primary electrical circuits to levels appropriate

eS

d in the

c) meetthe structure requirements of 5.4, and

d) meetthe use requirements of 5.5.

5 Key performance indicators (KPIs)

5.1 General

The ISO/IEC 30134 series defines requirements for the KPIs that are used to address aspects of data

centre resource usage effectiveness or efficiency.

© ISO/IEC 2016 - All rights reserved
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Due to the variable nature of type, size, purpose and geographical location of data centres and in order

to meet

the common objectives defined in 5.2, it is not possible to define a single, universally relevant

KPI for resource usage effectiveness or efficiency. As a result, the ISO/IEC 30134 series specifies a suite

of KPIs,

each of which may be used to measure and report different and relevant aspects of resource

usage effectiveness or efficiency.

This Cla
a) the
b) the
c) aco

d) the

5.2 C’:[mmon objectives for KPIs

The co

utilizati
a) min
b) effe

the

c) reuge of unconsumed resources (e.g. energy reuse in the form of waste heat);
d) utiljzation of renewable energy, both generated on site;and off site.

The KPIs of the ISO/IEC 30134 series are designed«and intended to allow an individual facility t
measur¢ and monitor progress in each individual.abea so as to justify investment in resource usage
effectivgness or efficiency measures and plan further improvements.

The KPI

a) app

b) technology neutral, and

c) geo

5.3 Requirements forKPIs

5.3.1

In orden] for a-KPI to be included in the ISO/IEC 30134 series, the KPI shall meet the requirements qf

5.3.2 to

5.3.2

use defines the following:

common objectives for KPIs (see 5.2);

beneral requirements 1or a KPI'to be included within the I15U/1EC 50154 series (see 5.5];

mmon structure within the ISO/IEC 30134 series (see 5.4);

Fules for the use of KPIs (see 5.5).

—

mon objective of the KPIs of the ISO/IEC 30134 series is the efficient_br effective use o
bn of resources. Examples are as follows:

imization of energy and other resource consumption;

Ctiveness of the IT load (processing, storage and transport) within the data centre, maximizinlg
T output with the minimum energy consumption;

[=]

5 of the [SO/IEC 30134 series shall be

icable to all types of data centres,

braphically neutral.

General

b. 310!

Scale

Data centres vary widely in terms of scale (i.e. the maximum design service implementation). KPIs shall

be valid

5.3.3

for all scales of data centres.

Evolution

Data centres

a) generally do not go from “zero” to full utilization on day one, and

© ISO/IEC 2016 - All rights reserved
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tend to feature power demands that grow from day one moving towards the maximum design load

and at any point strategic changes may take place (such as the procurement of more efficient IT

equipment) which can reduce the load before once again beginning to grow towards the m
design load.

KPIs shall be valid for all “states of evolution” of an operational infrastructure.

5.3.4 Formulae

Each KPILshallbe defined in clear and nn:\mhignmlc mathematical terms

aximum

5
H

5
H

wul

|

.3.5 Definition of boundaries

ach KPI shall define the boundaries of the elements of the data centre infrastructure to be ind

any measurements or calculations (see Clause 6).

.3.6 Reporting

ach KPI shall define the reporting requirements for resources relevantto.the determination of

.3.7 Definition of terms

ach KPI shall clearly define all terms relevant to its application.

.3.8 Measurement points and procedures

ach KPI shall be based upon parameters that are measureable in an unambiguous man
heasurement points shall be included for each KRL

he following procedures shall be followed.:
Each KPI shall be assessed over a defined period of time.

) All parameters relevant to theassessment of the KPI shall be measured over a period not e3
a specified time.

The maximum time between measurements defines the time interval between which KPIs
re-assessed.

ontinuous measurements of KPI parameters are recommended, where applicable.

.3.9 Requirements

ach KPIlsshall clearly define strict requirements for inclusions/exemptions/exclusions wi
brmulae:

5

luded in

the KPIL.

ner. The

cceeding

shall be

thin the

.30 Classifications

Each KPI shall clearly define any classification systems that apply to its application.

5.4 Elements addressed within ISO/IEC 30134

ISO/IEC 30134 shall address the following aspects:

a) identification and definition of the consumption of the resource(s);

b) justification and description of its importance to the data centre operator;

c) definition of the indicator;

© ISO/IEC 2016 - All rights reserved
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d) description of the formulae and calculation method;

e) description of the measurement points and procedures.
ISO/IEC 30134 shall also include the following components:
a) interpretation and actions;

b) scale (how the KPI meets the requirement of applicability to all scales of facilities);

5.5 Use of KPIs

(i

KPIs shall be presented as numeric values, and units where applicable, and\can be trended againj
time in graphical form if required. Due to the diverse nature of the numerical’'value of individual KPI$,
comparisons with other data centres and combinations of KPIs should be approached with caution.

Visualizption of a combination of KPIs shall only be undertaken if the combination is both informative
and actipnable.

KPIs in fhe ISO/IEC 30134 series are not intended to be

a) used in sub-combination unless specifically stated,

b) aggregated into a single overall KPI, nor is it advised to do so, and

c) usedl to compare the resource usage effectiveness or efficiency of one data centre with another.

It is recpgnized that data centres which feature high levels of infrastructural resilience (e.g. powe
distribufion and environmental contral),"can have a negative impact on any KPIs measured an
reported. The KPIs specified in the ISO/IEC 30134 series do not take into account, or make judgemer
upon, the needs for such resiliencé:-As a result, the impact of targets for data centre reliability an
availability should be taken into-.consideration when reviewing KPI results (for further information, se
Annex A).

D S =

6 Data centre boundaries

6.1 General

Boundafiés,are described by the perimeter, spaces and equipment contained therein.

Data ce;lltre boundaries define the contents and scope of the structure being considered by the KPJ|.

Boundary conditions may be based on spatial and logical considerations (see 6.2) or include other
parameters.

6.2 Spatial and logical boundaries

The boundary descriptions may be in terms of aggregate space and electrical load, but shall include
key elements of space and equipment considered as the “data centre” under evaluation. Changes to the
boundaries require updates to the KPI in order to evaluate the efficiency and/or effectiveness changes
in the “data centre” under consideration. These boundaries shall be described and accompany the
disclosure or report of the KPI.

6 © ISO/IEC 2016 - All rights reserved
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Typical boundaries shall include the perimeter of the data centre property, for example for power or
water. Other sub-section boundaries may be established for a KPI, such as that for the cooling system
where the boundary is the energy interface enclosing the cooling system itself.

analyzers,

7 Data centre spaces and equipment

7.1 Data centre spaces

Ihe—area—withinthepremises—designated-as—eontainingthe-data—centremay—eontainthefpllowing

sjpaces (examples):

d) electrical space;

h) transformer space;

d generator space;

d) electrical distribution space;

¢) mechanical space;

f) telecommunications space;

g) control room space;

hH) holding space;

i) storage space;

j] computer room space;

K) testing space;

I} common access spaces (e.g. halls; corridors, elevators);

m) office spaces, cafeteria (if applicable);

n) loading dock and/or shipping/receiving areas.

7.2 Data centre equipment (logical boundaries)

71.2.1 IT and network telecommunications/infrastructure

The infrastructure used to process, store and transport data includes, but is not limited to, the fgllowing:

d) servers and computing systems: e.g. servers, hardware accelerators, digital and physical [security
devices, workload schedulers, workstations;

—hretworkingand—communication—equipment—e-g—switchesroutersfirewalnetwork

networking appliances;

c) datastorage equipment: e.g. storage arrays, data archive appliances;

d) supporting electronic equipment: IT/data services control equipment and displays, control

terminals, printers.

© ISO/IEC 2016 - All rights reserved 7
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7.2.2

Power generation and distribution infrastructure

The power generation and distribution infrastructure includes, but is not limited to, the following:

a) power generation: e.g. co-generation, back-up generation (diesel generators, fuel tanks), renewable
energy sources (e.g. biomass, solar, wind farm, ground water/geothermal);

b) grid/utility: e.g. connectivity, in-coming electrical sub-stations;

c) electrical distribution: e.g. medium and low voltage distribution and protections, transformers,

trar

d) crit

conyerters), energy storage (e.g. battery);

e) protection, meters and control: e.g. automation system, surge protection, protection-coordination,

ene

7.2.3

The enyironment control (heating ventilation and air conditioning) infrastructure and controls
(externdl to the IT equipment) includes, but is not limited to, the following!

a) wat

b) liqu

control, ice-storage;

c) air

ventilation, automation and control;

d) seng

e) air quality and safety: e.g. refreshed air and\control, smoke exhaust, louvers.

7.2.4

The datq centre security and safety.infrastructure includes, but is not limited to, the following:

£ [P |
SICT SWILLIICTS,

(@]

cal power: e.g. uninterruptible power supplies, electrical conversion (AC/DC and DC/D

'gy measurement and quality, load balancing.

Environmental control/infrastructure

br utility: e.g. connection, waste water, water treatment and storage;

d conditioners and controls: e.g. chillers, cooling tower, pumps, buffer tank and expansion, floy

onditioners: e.g. heat-exchangers, humidifiers/de-humidifiers (if required), filtration systems,

ors: e.g. temperature, humidity, air flow;

Security and safety infrastructure

a) lighting: e.g. external (if applicable) and internal of the building;

b) fire| detection and suppression systems: e.g. lighting, sensors, gas, tanks and water piping,
sprinklers;

c) accgss control: Zening/physical gates, passes, physical security and control systems, alarms, vocal
systiems;

d) eledtroni©security and monitoring: e.g. video surveillance system cameras and networks, etc.

© ISO/IEC 2016 - All rights reserved
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