
 

 

 

 

 

 

ETSI EN 303 804 V1.1.1 (2025-06) 

Environmental Engineering (EE); 
Energy efficiency metrics and measurement methods  

for data storage equipment 

 

  

 

EUROPEAN STANDARD 

iTeh Standards
(https://standards.iteh.ai)

Document Preview
ETSI EN 303 804 V1.1.1 (2025-06)

https://standards.iteh.ai/catalog/standards/etsi/1c49df1e-3425-4d41-97bd-eae1906465d3/etsi-en-303-804-v1-1-1-2025-06



 

ETSI 

ETSI EN 303 804 V1.1.1 (2025-06) 2 

 

  

Reference 
DEN/EE-EEPS44 

Keywords 
data storage, data storage equipment, energy 

efficiency, environment, measurement, metrics, 
storage 

ETSI 

650 Route des Lucioles 
F-06921 Sophia Antipolis Cedex - FRANCE 

 
Tel.: +33 4 92 94 42 00   Fax: +33 4 93 65 47 16 

 
Siret N° 348 623 562 00017 - APE 7112B 

Association à but non lucratif enregistrée à la 
Sous-Préfecture de Grasse (06) N° w061004871 

 

Important notice 

The present document can be downloaded from the 
ETSI Search & Browse Standards application.  

The present document may be made available in electronic versions and/or in print. The content of any electronic and/or 
print versions of the present document shall not be modified without the prior written authorization of ETSI. In case of any 

existing or perceived difference in contents between such versions and/or in print, the prevailing version of an ETSI 
deliverable is the one made publicly available in PDF format on ETSI deliver repository. 

Users should be aware that the present document may be revised or have its status changed,  
this information is available in the Milestones listing. 

If you find errors in the present document, please send your comments to 
the relevant service listed under Committee Support Staff. 

If you find a security vulnerability in the present document, please report it through our  
Coordinated Vulnerability Disclosure (CVD) program. 

Notice of disclaimer & limitation of liability 

The information provided in the present deliverable is directed solely to professionals who have the appropriate degree of 
experience to understand and interpret its content in accordance with generally accepted engineering or  

other professional standard and applicable regulations.  
No recommendation as to products and services or vendors is made or should be implied. 

In no event shall ETSI be held liable for loss of profits or any other incidental or consequential damages. 
 

Any software contained in this deliverable is provided "AS IS" with no warranties, express or implied, including but not 
limited to, the warranties of merchantability, fitness for a particular purpose and non-infringement of intellectual property 
rights and ETSI shall not be held liable in any event for any damages whatsoever (including, without limitation, damages 

for loss of profits, business interruption, loss of information, or any other pecuniary loss) arising out of or related to the use 
of or inability to use the software. 

Copyright Notification 

No part may be reproduced or utilized in any form or by any means, electronic or mechanical, including photocopying and 
microfilm except as authorized by written permission of ETSI. 

The content of the PDF version shall not be modified without the written authorization of ETSI. 
The copyright and the foregoing restriction extend to reproduction in all media. 

 
© ETSI 2025. 

All rights reserved. 
 

iTeh Standards
(https://standards.iteh.ai)

Document Preview
ETSI EN 303 804 V1.1.1 (2025-06)

https://standards.iteh.ai/catalog/standards/etsi/1c49df1e-3425-4d41-97bd-eae1906465d3/etsi-en-303-804-v1-1-1-2025-06

https://www.etsi.org/standards-search
http://www.etsi.org/deliver
https://portal.etsi.org/Services/editHelp/Standards-development/Tracking-a-draft/Status-codes
https://portal.etsi.org/People/Commitee-Support-Staff
https://www.etsi.org/standards/coordinated-vulnerability-disclosure


 

ETSI 

ETSI EN 303 804 V1.1.1 (2025-06) 3 

Contents 

Intellectual Property Rights ................................................................................................................................ 5 

Foreword ............................................................................................................................................................. 5 

Modal verbs terminology .................................................................................................................................... 5 

Introduction ........................................................................................................................................................ 6 

1 Scope ........................................................................................................................................................ 7 

2 References ................................................................................................................................................ 7 

2.1 Normative references ......................................................................................................................................... 7 

2.2 Informative references ........................................................................................................................................ 8 

3 Definition of terms, symbols, abbreviations and conversions .................................................................. 8 

3.1 Terms .................................................................................................................................................................. 8 

3.2 Symbols ............................................................................................................................................................ 12 

3.3 Abbreviations ................................................................................................................................................... 12 

3.4 Conversions ...................................................................................................................................................... 13 

4 Taxonomy ............................................................................................................................................... 13 

4.1 Categories ......................................................................................................................................................... 13 

4.2 Classifications .................................................................................................................................................. 14 

4.2.1 Attributes .................................................................................................................................................... 14 

4.2.1.1 Access Paradigm ................................................................................................................................... 14 

4.2.1.2 Access Pattern ....................................................................................................................................... 14 

4.2.1.3 Consumer/Component........................................................................................................................... 14 

4.2.1.4 FBA/CKD Support ................................................................................................................................ 14 

4.2.1.5 MaxTTFD ............................................................................................................................................. 14 

4.2.1.6 Media Type ........................................................................................................................................... 15 

4.2.1.7 Multi-host Shareability .......................................................................................................................... 15 

4.2.1.8 No SPOF ............................................................................................................................................... 15 

4.2.1.9 Non-Disruptive Serviceability............................................................................................................... 15 

4.2.1.10 Robotics ................................................................................................................................................ 15 

4.2.1.11 Stable Storage Support .......................................................................................................................... 15 

4.2.1.12 Storage Controller ................................................................................................................................. 15 

4.2.1.13 Storage Protection ................................................................................................................................. 15 

4.2.1.14 System Capacity .................................................................................................................................... 15 

4.2.2 Classifications overview ............................................................................................................................. 16 

4.2.3 Online disk .................................................................................................................................................. 18 

4.2.4 Near-online disk .......................................................................................................................................... 19 

4.2.5 Removable Media Library .......................................................................................................................... 19 

4.2.6 Virtual Media Library ................................................................................................................................. 20 

4.2.7 Disk access NVSS ...................................................................................................................................... 20 

4.2.8 Memory access NVSS ................................................................................................................................ 21 

5 Metrics .................................................................................................................................................... 21 

5.1 Performance metric .......................................................................................................................................... 21 

5.2 Power metric .................................................................................................................................................... 21 

5.3 Energy efficiency metric .................................................................................................................................. 21 

5.3.1 Active state energy efficiency metric.......................................................................................................... 21 

5.3.2 Idle state energy efficiency metric .............................................................................................................. 22 

6 Test definition and execution rules ........................................................................................................ 22 

6.1 Test setup.......................................................................................................................................................... 22 

6.1.1 Configuration .............................................................................................................................................. 22 

6.1.2 Environment ............................................................................................................................................... 22 

6.1.3 Power .......................................................................................................................................................... 23 

6.1.4 RAS ............................................................................................................................................................ 23 

6.1.5 Measurement equipment requirement ......................................................................................................... 23 

6.1.6 EUT Consistency ........................................................................................................................................ 24 

iTeh Standards
(https://standards.iteh.ai)

Document Preview
ETSI EN 303 804 V1.1.1 (2025-06)

https://standards.iteh.ai/catalog/standards/etsi/1c49df1e-3425-4d41-97bd-eae1906465d3/etsi-en-303-804-v1-1-1-2025-06



 

ETSI 

ETSI EN 303 804 V1.1.1 (2025-06) 4 

6.2 Equipment Under Test (EUT) Configuration ................................................................................................... 24 

6.3 Workload .......................................................................................................................................................... 25 

6.3.1 General ........................................................................................................................................................ 25 

6.3.2 Block Access IO Profiles ............................................................................................................................ 25 

6.3.3 File Access IO Profiles ............................................................................................................................... 25 

6.3.3.1 Overview of Workloads ........................................................................................................................ 25 

6.3.3.2 Software Building Workload ................................................................................................................ 26 

6.3.3.3 Video Data Acquisition Workload ........................................................................................................ 26 

6.3.3.4 Electronic Design Automation Workload ............................................................................................. 26 

6.3.3.5 AI Image Workload............................................................................................................................... 26 

6.3.3.6 Genomics Workload.............................................................................................................................. 26 

6.3.4 Workload Generator ................................................................................................................................... 26 

6.4 Test procedures ................................................................................................................................................ 27 

6.4.1 Block Access workload Test procedure ...................................................................................................... 27 

6.4.2 File Access workload Test procedure ......................................................................................................... 28 

6.4.3 Test procedure for idle power at normal operating conditions ................................................................... 28 

7 Measurement .......................................................................................................................................... 29 

7.1 Measurement for active state efficiency ........................................................................................................... 29 

7.2 Measurement for idle state efficiency .............................................................................................................. 29 

7.3 Measurement metrics and intervals .................................................................................................................. 30 

7.4 Sensitivity analysis ........................................................................................................................................... 30 

7.5 Active state Periodic energy efficiency ............................................................................................................ 30 

7.6 Idle state energy efficiency ............................................................................................................................... 31 

7.7 Total energy efficiency score ........................................................................................................................... 31 

8 Test report .............................................................................................................................................. 31 

9 Energy saving level evaluation ............................................................................................................... 33 

9.1 General ............................................................................................................................................................. 33 

9.2 Energy saving feature ....................................................................................................................................... 33 

9.2.1 Energy saving features at idle and low loadlevel state................................................................................ 33 

9.2.2 Energy saving features in active state ......................................................................................................... 33 

9.3 Evaluation methodology ................................................................................................................................... 33 

9.3.1 Information obtaining ................................................................................................................................. 33 

9.3.2 scoring rules ................................................................................................................................................ 33 

Annex A (informative): BenchDEE Benchmark .................................................................................. 35 

Annex B (informative): SPECstorage® Solution 2020 ......................................................................... 36 

Annex C (informative): CTS Lite Device ............................................................................................. 37 

Annex D (informative): SNIA Emerald™ Power Efficiency Measurement ...................................... 38 

Annex E (normative): Block Access workload IO Profile ................................................................ 39 

Annex F (normative): File Access workload IO Profile ................................................................... 41 

Annex G (informative): Bibliography ................................................................................................... 43 

History .............................................................................................................................................................. 44 

 

  

iTeh Standards
(https://standards.iteh.ai)

Document Preview
ETSI EN 303 804 V1.1.1 (2025-06)

https://standards.iteh.ai/catalog/standards/etsi/1c49df1e-3425-4d41-97bd-eae1906465d3/etsi-en-303-804-v1-1-1-2025-06



 

ETSI 

ETSI EN 303 804 V1.1.1 (2025-06) 5 

Intellectual Property Rights 

Essential patents  

IPRs essential or potentially essential to normative deliverables may have been declared to ETSI. The declarations 
pertaining to these essential IPRs, if any, are publicly available for ETSI members and non-members, and can be 
found in ETSI SR 000 314: "Intellectual Property Rights (IPRs); Essential, or potentially Essential, IPRs notified to 
ETSI in respect of ETSI standards", which is available from the ETSI Secretariat. Latest updates are available on the 
ETSI IPR online database. 

Pursuant to the ETSI Directives including the ETSI IPR Policy, no investigation regarding the essentiality of IPRs, 
including IPR searches, has been carried out by ETSI. No guarantee can be given as to the existence of other IPRs not 
referenced in ETSI SR 000 314 (or the updates on the ETSI Web server) which are, or may be, or may become, 
essential to the present document. 

Trademarks 

The present document may include trademarks and/or tradenames which are asserted and/or registered by their owners. 
ETSI claims no ownership of these except for any which are indicated as being the property of ETSI, and conveys no 
right to use or reproduce any trademark and/or tradename. Mention of those trademarks in the present document does 
not constitute an endorsement by ETSI of products, services or organizations associated with those trademarks. 

DECT™, PLUGTESTS™, UMTS™ and the ETSI logo are trademarks of ETSI registered for the benefit of its 
Members. 3GPP™, LTE™ and 5G™ logo are trademarks of ETSI registered for the benefit of its Members and of the 
3GPP Organizational Partners. oneM2M™ logo is a trademark of ETSI registered for the benefit of its Members and of 
the oneM2M Partners. GSM® and the GSM logo are trademarks registered and owned by the GSM Association. 

Foreword 
This European Standard (EN) has been produced by ETSI Technical Committee Environmental Engineering (EE). 

 

National transposition dates 

Date of adoption of this EN: 30 April 2025 

Date of latest announcement of this EN (doa): 31 July 2025 

Date of latest publication of new National Standard 
or endorsement of this EN (dop/e): 

 
31 January 2026 

Date of withdrawal of any conflicting National Standard (dow): 31 January 2026 

 

Modal verbs terminology 
In the present document "shall", "shall not", "should", "should not", "may", "need not", "will", "will not", "can" and 
"cannot" are to be interpreted as described in clause 3.2 of the ETSI Drafting Rules (Verbal forms for the expression of 
provisions). 

"must" and "must not" are NOT allowed in ETSI deliverables except when used in direct citation. 

iTeh Standards
(https://standards.iteh.ai)

Document Preview
ETSI EN 303 804 V1.1.1 (2025-06)

https://standards.iteh.ai/catalog/standards/etsi/1c49df1e-3425-4d41-97bd-eae1906465d3/etsi-en-303-804-v1-1-1-2025-06

https://ipr.etsi.org/
https://portal.etsi.org/Services/editHelp!/Howtostart/ETSIDraftingRules.aspx


 

ETSI 

ETSI EN 303 804 V1.1.1 (2025-06) 6 

Introduction 
The present document specifies:  

1) A metric for the assessment of energy efficiency of Data Storage Equipment (DSE).  

The metric for energy efficiency of DSE is different from server's. For DSE it is important to evaluate the performance 
of data operation in the unit of Input/Output operations or data throughput per second, while for servers it is mainly to 
evaluate the performance of computing. 

For comparison, evaluations should be conducted across similar types of categories of DSE. The present document 
categorizes DSE to address applicability, configuration groupings to represent a family of DSE to address the broad 
range of custom configurations possible within each family, and tool revision control to ensure comparability and 
consistency of the resulting metric value. 

2) Test and evaluation methodologies for the assessment of energy efficiency of DSE. 

The present document formalizes the tools, conditions and calculations used to generate a single figure of merit of DSE. 
The present document formalizes the methodology for evaluating energy saving level of DSE from the perspective of 
supported energy saving feature.  

The present document considers some benchmark documents on energy efficiency of DSE. 
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