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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
electrotechnical standardization.
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The global economy is now reliant on information and communication technologies and the associated
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
both private enterprise and shared/collocation facilities.

The historical data generation growth rate exceeds the capacity growth rate of the info

hubs within

rmation and

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

havi

many governments having “digital agendas” to provide both citizens and businesses wit
broadband access, the very increase in network speed and capacity will, by itself, genera
usage (Jevons Paradox). Data generation and the consequential increase in data manij
storage are directly linked to increasing power consumption.

With
inevi
strin
that ¢
emiss

this background, it is clear that data centre growth, and power consumption in par
fable consequence and that growth will demand increasing power copsumption desj
pent energy efficiency strategies. This makes the need for key performance indic

ions essential.

With
KPIs
outp

n the ISO/IEC 30134 series, the term “resource usage.effectiveness” is more gener
n preference to “resource usage efficiency”, which is rfestricted to situations where t
t parameters used to define the KPI have the same-linits.

In ordler to enable the optimum resource effectiveness'of data centres, a suite of effective K
to mdasure and report on resources consumed irkerder to develop an improvement roadm

The [SO/IEC 30134 series is intended to aceélerate the provision of operational infrastry
imprgved resource usage effectiveness.

The gommon objective of the KPIs is the effective or efficient use of resources. Examples af
a)

b) the task effectiveness of the IT load (data processing, storage and transport) within th¢
aximizing the IT output with the minimum energy consumption;

the minimization of energy axd other resource (e.g. water) consumption;

)

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

the energy reuse-in-the form of waste heat, if possible;

The ISO/IEC\30134 series do not specify limits or targets for any KPI and do not descr
unlegs spécifically stated, any form of aggregation of individual KPIs into a combined nor a

dition, with
h ever-faster
e ever more
bulation and

ticular, is an
ite the most
ators (KPIs)

over the effective use of resources (including but not limited te/energy) and the redyction of CO;

hlly used for
he input and

P[s is needed
hp.

ictures with

e as follows:

data centre,

be or imply,
h overall KPI

for dgta€entre resource usage effectiveness or efficiency.
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INTERNATIONAL STANDARD ISO/IEC 30134-1:2016(E)

Information technology — Data centres — Key
performance indicators —

Part 1:
Overview and general requirements

1 Scope
This part of ISO/IEC 30134 specifies the following for the other parts of ISO/IEC 30134:

a) d common structure;

b)

Qo

efinitions, terminology and boundary conditions for KPIs of ‘data centre respurce usage
ffectiveness and efficiency;

D

c¢) gommon requirements for KPIs of data centre resource usageeffectiveness and efficiency;

d)

Q

ommon objectives for KPIs of the data centre resource effectiveness and efficiency;

e) general information regarding the use of KPIs of ddta centre resource usage effecfiveness and
fficiency.
2 Normative references

Ther¢ are no normative references cited in.this document.

3 Terms, definitions and abbreviations

3.1 |Terms and definitions

For the purposes of thissdocument, the following terms and definitions apply.

3.1.1
building entranee facility
facilify that provides all necessary mechanical and electrical services for the entry of telecommunications
cablef into abuilding and which may allow for transition from external to internal cable

3.1.2

Compilfﬂl' room-snace

r
areawithin the data centre thataccommodates the data processing, data storage and telecommunication
equipment that provides the primary function of the data centre

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

© 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 to enfry: The boundaries of the structure or space considered the data centre, which includes the
information gnd communication technology equipment and supporting environmental controls, can be;d¢fined
within a larggr structure or building.

3.1.5
electrical djstribution space
area used for housing facilities to distribute electrical power between the transformer spac¢ and
electrical spfices within the data centre or elsewhere within the premises or individual buildings within
the premise;s

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

3.1.7
generator space
area used for housing the installation of electrical power\supply generation equipment together with
associated sforage of fuels or energy conversion equipment

holding spalce
area within [the data centre used for the holding of equipment prior to being brought into service or
having been|taken out of service

3.19
information technology equipment
equipment groviding data storage, processing and transport services including telecommunicdtions
network equipment dedicated to providing direct connection to core and/or access networks

3.1.10
key performance indic¢ator
number repiesenting the resource usage effectiveness or efficiency of a given system

3.1.11
mechanicallspace
area that is used for housing mechanical equipment and infrastructure that provides environmental
control for the data centre spaces (including chillers and water treatment, air handling and fire
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

3.1.15
telecommunications space

area which may house demarcation points and information technology equipment associgted with the
buildjng entrance facility and which may allow service providers restricted access t0 the data centre

3.1.1p
testing space

area within the data centre used for the testing and configuring of equipment prior to being brought
into dervice

3.1.1y
trangformer space

area pised for housing equipment necessary to convert primary_-electrical circuits to leveld appropriate
for cqnnection to the equipment within the premises or individual buildings within the pr¢mises

3.2 |Abbreviated terms

For the purposes of this document, the following‘abbreviated terms apply:

AC Alternating Current

DC Direct Current

IT Information Technology

KPI Key Performance Indicator
SLA Service Level Agreement

UPS Uninterruptible Power Supply

4 (onformance

In order for a<KPI of data centre resource usage effectiveness or efficiency to be included in the
ISO/IEC 30134 series, it should

a) meet'the common objectives outlined in 5.2,

b) meetthe requirements of 5.3,

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 3
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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 effecti

veness or efficiency.

This Clause defines the following:

a) the common objectives for KPIs (see 5.2);

ral requirements for a KPI to be included within the ISO/IEC 30134 series (see 5.3);

b) the gene
) acomm
d) therule

5.2 Common objectives for KPIs

The commo
utilization o

a) minimizg

b) effectivg

the IT ofitput with the minimum energy consumption;

c) reuse of

d) utilizati

The KPIs off

measure andl monitor progress in each individual ‘area so as to justify investment in resource

effectivenes
The KPIs of
a) applicab
b) technold
c) geograp
5.3 Requi

5.3.1 Gen

In order for

bn structure within the ISO/TEC 30134 series (see 5.4);

5 for the use of KPIs (see 5.5).

h objective of the KPIs of the ISO/IEC 30134 series is the efficienit)or effective u
f resources. Examples are as follows:

ation of energy and other resource consumption;

ness of the IT load (processing, storage and transport) within the data centre, maxin

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

the ISO/IEC 30134 series are designed @nd intended to allow an individual facil

b or efficiency measures and plan further improvements.
he ISO/IEC 30134 series shall be

le to all types of data centres,

gy neutral, and

hically neutral.
rements for ' KPIs

pral

S€ or

izing

ty to
isage

nts of

aKPI to be included in the ISO/IEC 30134 series, the KPI shall meet the requireme

5.3.2 to 5.3.1T:

5.3.2 Scale

Data centres vary widely in terms of scale (i.e. the maximum design service implementation). KPIs shall
be valid for all scales of data centres.

5.3.3 Evol

Data centres

ution

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

© ISO/IEC 2016 - All rights re
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b) 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 maximum
design load.

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

5.3.4

Each

Formulae

KPI shall be defined in clear and unambiguous mathematical terms.

5.3.5

Each

Definition of boundaries

KPI shall define the boundaries of the elements of the data centre infrastructuseto b

any measurements or calculations (see Clause 6).

5.3.6
Each

5.3.7

Each

5.3.8

Each
meas

The f]
a) H
b) A

a

c T
1]

Reporting

Definition of terms

KPI shall clearly define all terms relevant to its application:

Measurement points and procedures

KPI shall be based upon parameters that are measureable in an unambiguous 1
urement points shall be included for each KPI:

bllowing procedures shall be followed,

ach KPI shall be assessed over a defined period of time.

specified time.

he maximum time between measurements defines the time interval between which
e-assessed.

Continuous measurements of KPI parameters are recommended, where applicable.

5.3.9

Each
formy

Requirements

KPl-shall clearly define strict requirements for inclusions/exemptions/exclusion;
11de.

t included in

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

manner. The

1l parameters relevant to the dssessment of the KPI shall be measured over a period njot exceeding

KPIs shall be

within the

5.3.10 Classifications

Each

5.4
1S0/1

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

Elements addressed within ISO/IEC 30134
EC 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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ion of the formulae and calculation method;

ion of the measurement points and procedures.

ISO/IEC 30134 shall also include the following components:

tation and actions;

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

reporting requirements (including classifications or context indicators);

a) interpre
b)

c)

d) exempti
e) refereng
f) each KP
5.5 Useo

KPIs shall b
time in grap
comparisons

Visualization of a combination of KPIs shall only be undertaken if the’\¢ombination is both informn

and actionalj
KPIs in the |
a) usedin
b) aggrega
c) wusedto

[t is recogni
distribution
reported. Th
upon, the ng
availability s
Annex A).

6 Data c

6.1 Genel

its annlic
HSaPpPprt

e of use/application in a stand-alone data centre or mixed-use building;

shall include an Annex where application examples and case studies shall be.feund.

f KPIs

e presented as numeric values, and units where applicable, and ¢can be trended ag
hical form if required. Due to the diverse nature of the numericdl value of individual
with other data centres and combinations of KPIs should be-approached with cautioj

le.

50/1EC 30134 series are not intended to be
ub-combination unless specifically stated,

fed into a single overall KPI, nor is it adyised to do so, and
fompare the resource usage effectiveness or efficiency of one data centre with anothe

zed that data centres which feature high levels of infrastructural resilience (e.g. p
and environmental contrel) can have a negative impact on any KPIs measurec
e KPIs specified in the ISO/IEC 30134 series do not take into account, or make judge
eds for such resiliencei. As a result, the impact of targets for data centre reliabilit
hould be taken into consideration when reviewing KPI results (for further informatio

bntre boundaries

ral

Data centre

ation;

ainst
KPIs,
.

ative

ower
| and
ment
y and
n, see

p KPI.

houndaries define the contents and scope of the structure hping considered hy the

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

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.

© ISO/IEC 2016 - All rights re
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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

wher

e the boundary is the energy interface enclosing the cooling system itself.

7 Data centre spaces and equipment

7.1

Data centre spaces

The area within the premises designated as containing the data centre may contain the following
spaces (examples):

a) ¢
b) t
) 8
d) ¢
e) 1
f) t
g) ¢
h) h
i) s
) ¢
k) t
1) o
m) d
n) 1
7.2
7.2.1
Thei
a) s

lectrical space;

Fansformer space;

enerator space;

lectrical distribution space;
hechanical space;
blecommunications space;

ontrol room space;

olding space;

torage space;

omputer room space;

bsting space;

ommon access spaces (e.g. halls, eorridors, elevators);
ffice spaces, cafeteria (if applicable);

pading dock and/or shipping/receiving areas.
Data centre equipment (logical boundaries)

IT and network telecommunications/infrastructure
hfrastrueture used to process, store and transport data includes, butis notlimited to, t

eryers and computing systems: e.g. servers, hardware accelerators, digital and phys

he following:

ical security

evices, workload crhnr]n]nrc’ ‘Mnrl(cf:\finnc;

b) networking and communication equipment: e.g. switches, routers, firewall, network analyzers,
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
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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,
transfer switches;

d) critical f C/DC

8. [TCeIrTUptipic
convertgrs), energy storage (e.g. battery);

e) protectipn, meters and control: e.g. automation system, surge protection, protection coerdinftion,
energy neasurement and quality, load balancing.

7.2.3 Environmental control/infrastructure

The environment control (heating ventilation and air conditioning) infrastructure and comtrols
(external to fhe IT equipment) includes, but is not limited to, the following:

a) water ufility: e.g. connection, waste water, water treatment and starage;

b) liquid cqnditioners and controls: e.g. chillers, cooling tower, pumps, buffer tank and expansion| flow
control, fice-storage;

c) air condjfitioners: e.g. heat-exchangers, humidifiers/deshumidifiers (if required), filtration systems,
ventilation, automation and control;

d) sensorsje.g. temperature, humidity, air flow;

e) air quality and safety: e.g. refreshed air and«wontrol, smoke exhaust, louvers.

7.2.4 Secyrity and safety infrastructure
The data centre security and safety infrastructure includes, but is not limited to, the following:
a) lightingje.g. external (if appliecable) and internal of the building;

b) fire detpction and suppression systems: e.g. lighting, sensors, gas, tanks and water pjping,
sprinklgrs;

c) access cpntrol:Zoning/physical gates, passes, physical security and control systems, alarms, jvocal
systems

d) electronficsécurity and monitoring: e.g. video surveillance system cameras and networks, etc

8 © ISO/IEC 2016 - All rights reserved
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