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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
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mbers of ISO or IEC participate in the development of International Standards through
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Attentipn is drawn to the possibility that some of the elements of this document maay be the subject
of patent rights. ISO and IEC shall not be held responsible for identifying any ‘er all such patent
rights. [Details of any patent rights identified during the development of the document will be in the
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ction and/or on the ISO list of patent declarations received (see www.isgterg/patents) or the IEC
atent declarations received (see http://patents.iec.ch).

de name used in this document is information given for the coniveénience of users and does not

explanation of the voluntary nature of standards, the meaning of ISO specific terms and
ions related to conformity assessment, as well as ififermation about ISO's adherence to thd
'rade Organization (WTO) principles in the TechnicakBarriers to Trade (TBT), see www.iso.org
eword.html.

This ?I(Kcument was prepared by Joint Technical Gommittee ISO/IEC JTC 1, Information technology,

Subco

Any fee
comple]

mittee SC 38, Cloud computing and distributed platforms.

dback or questions on this document sheuld be directed to the user’s national standards body. A
te listing of these bodies can be found at www.iso.org/members.html.
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Introduction

As the adoption of cloud computing expands and the market grows, cloud service providers (CSPs)
offer many different cloud services that can be classified as infrastructure, platform or application

capabilities types. CSPs, in designing solutions to meet the needs of cloud service customers
put together diverse metering elements and billing modes that complement the cloud services

(CSCs),
offered

to cloud service customers (CSCs). It is challenging for CSCs to determine the differences among many
diverse metering elements and billing modes from various CSPs as they navigate their journey to adopt

1 1 b
1I0UU CULIIpPpUtllls.

Measured service is one of the key characteristics of cloud computing (ISO/IEC_ @778
characteristic is that usage is monitored, controlled, reported, and billed for the delivered cloud

cloud service. Metering elements can be classified according to its cloud capabilitiestype. Tran
and scientific metering and billing results can be easily achieved if common operation practices

The purpose of this document is to provide basic clarity and guidance through a sample set

and metering practices and can help CSCs to better understand thé’metering and billing of the
services in order to make informed decisions. Clause 7 expleres some baseline guidance o
Kervice metering and billing.

8). The
bervice.

To this end, itis necessary that usage can be monitored, controlled, reported, and billed for the dglivered

Eparent
apply.

f cloud

service metering elements and billing modes for different cloud capabilities types. Clause 5 indludes a
discussion of the billing functional component, of which metering is axmdjor sub-component. Jlause 6
introduces a sample set of metering elements. These examples can help'a CSP better describe itg billing

r cloud
h cloud
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Information technology — Cloud computing — Cloud
service metering elements and billing modes

1 Scope

This document describes a sample set of cloud service metering elements and billing modes;

2 Normative references

The following documents are referred to in the text in such a way that somecr-all of their
constitutes requirements of this document. For dated references, only the edition cited appl
undated references, the latest edition of the referenced document (including any amendments) 4

[SO/IEC 17788, Information technology — Cloud computing — Overview.and vocabulary

[SO/IEC 17789, Information technology — Cloud computing — Reference architecture

3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO/IEC 17788, ISO/IE(
and the following apply.

[SO and IEC maintain terminological databases fer-use in standardization at the following addre

— 1SO Online browsing platform: availableat https://www.iso.org/obp

— IEC Electropedia: available at http://www.electropedia.org/

3.1
metering unit
unit of measure for a metering element (3.2)

3.2
metering element
characteristic of a eloud service that is subject to being metered

1 Abbreviated terms

API Application Programming Interface

CSP Cloud Service Provider

content
jes. For
ipplies.

17789

Sses:

CSC Cloud Service Customer

CPU Central Processing Unit

I0PS Input/Output Operations Per Second
IP Internet Protocol

QoS Quality of Service

SLA Service Level Agreement

© ISO/IEC 2020 - All rights reserved
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5 Cloud service metering and billing concepts

According to ISO/IEC 17789, the billing functional component contains metering, rating, pricing
schedules and invoicing, as shown in Figure 1.

Billing

Metering Rating Invoicing

Pricing
Schedules

Customer-
specific terms

Figure 1 — Cloud service metering and'billing concepts

Generally, there are two fundamental billing modes: billing by subscription and billing by usage
Billing py subscription means billing according to contractual indicators within typically periodic timg
bounddries, while billing by usage means billing according to actual usage of the cloud service, often
within p given time period for calculating the fees:I practice, these two modes can be used separately
or compined. For example, a subscription mode-applies until reaching the upper boundary for monthly
usage; above that, usage mode applies.

Metering is the measurement of the consumption of cloud services by each CSC. Rating is the application
of pricing schedules to the metering-data. The form of the metering data depends on the nature of
the cloyd service. The pricing schediiles can involve customer-specific terms (e.g. discounts) and can
requirg algorithmic application-against the metering data.

The gemeration of invoices.is based on the charges for the use of cloud services created by the metering
and ratjng function or geherated from subscription data. Invoices are transmitted by the CSP to the CSC

6 Metering elements

6.1 (loudservice metering elements for infrastructure capabilities type

Infrastbtucture r‘apnhi]iﬁnc types include the provision and use of:

— processing resources,

— storage resources, or

— networking resources.

These resources are provided individually or in combination by a particular cloud service.
Processing resources can be offered in the form of:

— bare metal machine,

2 © ISO/IEC 2020 - All rights reserved
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— virtual machine (VM), or

container.

Storage resources can be offered in the form of:

— file storage service,

— object storage service, or
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— DIOCK STOTAgE SETVICE.

— cloud access networking,

— intra-cloud networking.

ppportunities.

Network resources can be offered in the form of:

or

These resources are described in detail in ISO/IEC TS 23167.

Table 1 provides examples of metering elements that apply to infrastrueture capabilities type.

The Table 1 “Service classification” rows and associated “Metering element”s are examples from
cloud computing marketplace. It is possible that they will evolve with changes in technology and

a checkpoint for VM recovery.
Snapshot size refers to the size
of the file.

Se-r\-nce. Metering element Description Metering unit
classification
CPU core count Numbe_r of CPU cores asggned to N/A*
each virtual machine instance.
; Main memory size for each vir-
i ) Memory capatity tual machine instance. Byte
Virtual machine - -
Stora@e capacit Persistent data storage size for Bute
§€CapaCiLy | each virtual machine instance. y
Operating time Total running time of each vir- Second
tual machine instance.
VM image size Each VM image size. Byte
The time the CSP keeps the given
VM Ifmage o VM imz?ge_ at alctiye storag_e. Be-
Keep-live time yond this time limit, the VM image Second
can be archived on tape or other
longer-term storage medium.
Storage capacity |Total storage size. Byte
. . Operations/
Storage Storage IOPS Rate of input/output operations. second
Amount of data transferred per
Throughputrate . * Byte/second
unit time.
Snapshotis areal-time capture
ofarunning VM current status,
configuration, etc., as afile in the
Snapshot Snapshot size host machine. It can be used as Byte

© ISO/IEC 2020 - All rights reserved
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Table

1 (continued)

Service
classification

Metering element

Description

Metering unit

Private virtual
network

Private network IP

Total number of private IP ad-

6.2 (loud service metering elements for platform capabilities type

Table 2

The Talple 2 “Service classifigation” rows and associated “Metering element”s are examples from today’y

Public network

Virtual firewall

Virtual load
balancer

*
address count dresses. N/A
Private network Amount of data transmitting
: through the private network| bits/second
bandwidth s
per unit time.
Private network flow To.tal amount of d_ata sentorre- Byte
ceived over the private network.
Public network [P | Total number of public IP ad- *
N/A
address count dresses.
Public network Amount of data transmitting
bandwidth thr_ough the public network per| bits/second
unit time.
. Total amount of data sent or
Public network flow received over the public network. Byte
Virtual firewall Amount of data traversing.a bits/second
throughput virtual firewall per unit of time:
Virtual firewall count | Total number of virtual firewalls. N/A*
Virtual load balancer | Number of virtual load balancer N/A*
number instances.
. Amount of data traversing
Virtual load balancer through each\virtual load bal-| bits/second
throughput : .
ancer per.unit of time.
Virtual load balancer | Numberof IP addresses support- N/A*
IP count ed byeach virtual load balancer.
Virtual load balancer [ Maximum number of connec-
maximum connec-~ | tions supported by each virtual N/A*

tion count

load balancer.

*N/A Not Applicable. Counting nimbers does not need a metering unit.

provides examples of metering elements that apply to platform capabilities type.

cloud cpmputing marketplace. It is possible that they will evolve with changes in technology and market
opportpnities.
Tlable 2 <~ A 'sample set of platform capabilities type cloud service metering elements
Se_r\_nce_ Metering element Description Meter_‘mg
classification unit
Message service  |Number of process instances of N/A*
instance number |the message-oriented middleware.
Instance log storage |Amountof memory space occupied Bvte
) size by instance logs. y
Message-orient-
ed middleware | processed message Number 0fmessage_s successful-
ly sent/received using message N/A*
count :
service.
Outbound message |Volume of data transmitted in B
yte
volume outbound messages.
Caching service Cache size The size of the cache provided. Byte

© ISO/IEC 2020 - All rights reserved
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Table 2 (continued)

Se_rylce_ Metering element Description Metel_‘mg
classification unit
Total number of independently
Instance count running appllcatlons/se'erces N/A*
deployed by a tenant using ap-
plication server service.
Instance using time |Total instance running time. Second
Application Processed requests |Total number of instance requests. N/A*
runtime i
Instance throughput Total amount of data in and out Byte
of an instance.
[nstance memory Memory occupied by instance. Byte
usage
Instance log memory |Memory size occupied by in- Bute
size stance log. y
Independently Total_ number_‘ ofllndepen(_ien.tly
. running application/serviee-in- *
running database ; N/A
: stances deployed by tenant tsing
instances C ;
application server service.
Instance running time|Each instance rufining time.- Second
Processed requests |Total number of requests N/A*
Instance throughput | Total datasin,and out. Byte
Database I
nstance memory Memory occupied by instance. Byte
usage
Instance log memory |[Me&mory size occupied by in- Bute
size stance log. y
Connection coufit The maximum nqmber of database N/A*
connections an instance keeps.
Memory-size Applied memory size. Byte
*N/A Not Applicable. Counting numbers does not need a metering unit.

6.3 Cloud service metering elements for application capabilities type
Table 3 provides examplesof metering elements that apply to application capabilities type.

The Table 3 “Service-classification” rows and associated “Metering element”s are examples from
cloud computingmarketplace. It is possible that they will evolve with changes in technology and
ppportunities:

today’s
market

Table)3 — A sample set of application capabilities type cloud service metering elements

Se_rche_ Metering element Description Meter_‘mg
classification unit
API call number Total number of API calls. N/A*
APl usage API call frequency |Number of API calls per unittime.] Number/
second
Data set size The amount of databeing processed. Byte

© ISO/IEC 2020 - All rights reserved
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