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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 take part in the
work. In the field of information technology, ISO and IEC have established a joint technical committee,
ISO/IEC JTC 1.

The ;l)rocedures used to develop this document and those intended for its further mai
ibed in the ISO/IEC Directives, Part 1. In particular the different approval criteria*ngeded for the
ent types of ISO documents should be noted. This document was drafted in accordance with the
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tion is drawn to the possibility that some of the elements of this document may be t
t rights. ISO shall not be held responsible for identifying any or allrsuch patent righ
atent rights identified during the development of the document will be in the Introdu
b [SO list of patent declarations received (see www.iso.org/patéuts).
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itute an endorsement.

n explanation on the voluntary nature of standards, the meaning of ISO specifi
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Introduction

0.1 Overview

International Standards in the ISO/IEC 19770 series of standards for IT asset management (ITAM)

address both the processes and technology for managing IT assets. Because IT is an essential enabl

er for

almost all activity in today's world, these standards should integrate tightly into all of IT. For example,
from a process perspective, ITAM standards should be able to be used with all management system
standards, because hardware and software, and management of hardware and software management
are essential components of any modern management system From a technology perspectlve ITAM

standards fq
but also proyide the ba51s for many additional benefits such as more effectlve securlty in thé
software. ITAM standards for information structures also facilitate significant automation
functionality, such as improved authentication of software and easier and more consistent'collect
data relating to the use of that software.

0.2 Purpose of this document

This document provides an International Standard for Resource Utilization~-Measurement (RU
RUM is a standardized structure containing usage information about the résources that are relaf

data,
Ise of
of IT
on of

M). A
ed to

the use of an] IT asset. A RUM will often be provided in an XML data file, buit-the same information may

be accessiblg through other means depending on the platform and thedTasset/product.

This documpnt contains information structures that are designed to align with the identifig
information defined in ISO/IEC 19770-2, and with the entitlementdinformation defined in ISO/IEC 1

ation
D770-

3. When usdd together, these three types of information have.the capability to significantly enhance

and automate the processes of IT asset management.

This documgnt supports the IT asset management progesses defined in ISO/IEC 19770-1. This docy
also supporfs the other parts of the ISO/IEC 19770 series of standards that define inform
structures.

The RUM is|specifically designed to be general-purpose and usable in a wide variety of situa

ment
ation

fions.

Like other ipformation structures defined.in the ISO/IEC 19770 series of standards, the consumer of

a RUM may be an organization and/or a‘tool or other consumers. In contrast to the other inform
structures i the ISO/IEC 19770 serjes;the entity creating a RUM data on a periodic basis will likg
an IT asset or an automation tool monitoring an IT asset.

The definitign of a RUM will(benefit all stakeholders involved in the creation, licensing, distrib

ation
ely be

1tion,

releasing, inktallation, and ‘on-going management of IT assets. Key benefits associated with a RUM for

three specific groups of stakeholders include:
— IT assetfusers

— RUM data‘will typically be generated and processed by IT assets and automation tools, W

rithin

the tonsumers enterprise boundary, for purpose of IT asset compliance and optimization

— RUM data is human readable and can provide improved visibility into resource utilization

within IT assets independent of vendor or third-party supplied tools;

— the ability to combine identification, entitlement, and resource utilization information together
to perform quantitative and authoritative IT asset management, for example, to meet compliance

requirements;

vi © ISO/IEC 2017 - All rights re
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— a much-improved ability to perform IT asset management in support of green data center

strategies such as optimization of the use of power and air conditioning;

IT asset manufacturers

— the ability to consistently and authoritatively generate resource utilization information for
consumption by a central facility that is maintained by the creator, or one or more third-party

tools, or by the IT asset users;

— the ability to support multiple instances and types of third-party tools with a
functionality within the IT asset;

single set of

-+ the ability to offer a service to track real-time I'T asset usage in the field and, wh
with identification and entitlement information, the ability to give advance warnin
limits are approached;

—+ the ability to offer an alternative approach to asset utilization measurement t
techniques that employ key-based, or platform-restricted licenses;

Tool vendors

- the ability to support multiple IT assets, and types of IT asset, without having t
maintain unique instrumentation that is associated with'eéach asset;

- the ability to more easily aggregate usage information‘across multiple instances o

(llause 1 is the scope;

(lause 2 describes the normative references;

(llause 3 describes the terms, definitions, symbols, and abbreviations used in this doct

(lause 4 defines conformance;

(lause 5 describes key concepts;

(llause 6 defines implementation requirements and gives guidance;

(lause 7 defines(tool requirements;

(lause 8 defines the elements of the RUM;

AnnexA-contains the XML schema document (XSD) for the RUM;

bn combined
b as resource

b traditional

D create and

f an asset;

-+ amuch-improved ability to track resource utilization and IT assets in near real-tirhe.

ment;

Aniex B gives examples of RUMs; and

Annex C gives methods of linking a RUM to a specific software asset.

This document is not intended to conflict either with any organization's policies, procedures, or
standards. Any such conflict should be resolved before using this document.
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Information technology — IT asset management —

Part 4:
Resource utilization measurement

1

1.1

This
Meas

This
govel
1.2
This
a)

b)

&
— 2 o = -3 =

=+

1.3

This
infor

This
comiy
recon]

Purpose

Hocument establishes specifications for an information structure to contain’Resourd
urement information to facilitate IT asset management (ITAM).

document is applicable to all types of organization (for examplé, commercial
nment agencies, and non-profit organizations).

Field of application
locument applies to the following.
I asset manufacturers: These are the entities thaticréate IT assets for distribution or

ool providers: These are the entities that may provide any number of tools that use thg
ontained in a Resource Utilization Measurement (RUM). These tools will include
hcilities capable of producing consolidated’ reports of the utilization of resources th
rganization, and threshold reporting\facilities capable of generating an alarm whe
caches a predetermined level.

[ asset users: These are the enfities that purchase, use IT assets, and who are intenc
he major beneficiaries of thelvisibility made possible by the information that is cont
he RUM.

Limitations
document does.not detail ITAM processes required for the reconciliation of resourd

mation withsother types of information such as identification and entitlement informs:

hunicated between systems, or how resource measurement information from differel
ciledor consolidated.

e Utilization

enterprises,

installation.

information
aggregation
roughout an
n utilization

led as one of
hined within

e utilization
htion.

document only defines an information structure, and does not define how that information is

it systems is

2 Normative references

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

ISO/IEC 19770-5, Information Technology — Software asset management — Overview and vocabulary

ISO 8601, Data elements and interchange formats — Information interchange — Representation of dates
and times

RFC 3986, Uniform Resource Identifier (URI): Generic Syntax, January 2005, http://tools.ietf.org/html/
rfc3986

© ISO/IEC 2017 - All rights reserved
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and definitions

For the purposes of this document, the terms and definitions given in ISO/IEC 19770-5 and the
following apply.

ISO and IEC maintain terminological databases for use in standardization at the following addresses:

NOTE

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

ISO Online browsing platform: available at http://www.iso.org/obp

In these definitions, the generic term {info struct} that is used in ISO/IEC 19770-5 to reference an

ISO/IEC 1977
used because
thus the term|

31
asset

JINTOT ation SIructure, is replaced by the term RUM. Unlike ISO/TEC 19770-2Z, The term tag
the information structure defined in this document may not always be realized as an XML fill
“tag” is not always appropriate.

item, thing, ¢r entity that has potential or actual value to an organization

Note 1 to ent
risks and liab

Note 2 to ent
owned by the
such as lease{

Note 3 to entr

Note 4 to ent]
version of IS(
turn aligned ¥

[SOURCE: IS

3.2
element
component ¢

[SOURCE: IS
3.3

ry: Value can be tangible or intangible, financial, or non-financial, and includes considerat
lities. It can be positive or negative at different stages of the asset's life,

ry: For most organizations, physical assets usually refer to equipment, inventory, and prop
organization. Physical assets are the opposite of intangible asséts, which are non-physical

y: A grouping of assets referred to as an asset system.€ould also be considered as an asset.

y: ISO/IEC 19770-5 incorporated a slightly different definition of asset, taken from a develoj
55000. This definition is sourced from the latést published version ISO/IEC 19770-5, whic

vith ISO 55000.

D/IEC 19770-5:2015, 3.2]

fan info struct that provides information related to the entity represented by the info

D/IEC 19770-5:2015, 3.12]

extensible markup language

XML
license-free
that contain

[SOURCE: W

hnd platform-independent markup language that carries rules for generating text foi
structured data

BE Recommendation Extensible Markup Language (XML) 1.1 (Second Edition), 1.2]

is not
e, and

ion of

erties
hssets

, brands, digital assets, use rights, licenses, intellectual property rights, reputation or agreenjents.

bment
h is in

ftruct

mats

3.4

globally unique identifier

GUID

16-byte string of characters that is generated in a manner that gives a high probability that the string is
unique in any context

Note 1 to entry: Other globally unique identifier algorithms can be used in some situations. In general, alternative
algorithms use uniform resource identifier (URI) based structures, so the id owner's registration identifier (regid)
is included in the identifier.

Note 2 to entry: In this document, GUID as an all capitalized term refers specifically to the 16-byte version. If the
term is in lowercase (guid), it refers to a general algorithm that can use either a URI, or a 16-byte-based identifier.

[SOURCE: ISO/IEC 19770-5:2015, 3.16]

© ISO/IEC 2017 - All rights reserved
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regid
unique identifier for an entity
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Note 1 to entry: ISO/IEC 19770-5 incorporated a different definition of regid that defined a specific format.

[SOURCE: ISO/IEC 19770-5:2015, 3.27]

3.7

software identification tag

SWID ta

infori-iation structure (3.13) containing identification information about a software config
which may be authoritative if provided by a software creator

[SOU

3.8
Reso
RUM

RCE: ISO/IEC 19770-5:2015, 3.40]

urce Utilization Measurement

strucfure that provides information about resources associated with’ an IT asset (3.1)

facili

Note
resou

[SOU

39
RUM

ate its management

| to entry: In the case of a RUM, the structure specifically contains information about the cg
ces in relation to an IT asset.

RCE: ISO/IEC 19770-5:2015, 3.18, modified - NoteIte entry has been added.]

creator

entity that initially creates a RUM

Note
creat
unrel

party

| to entry: This entity can be part of the*organization that created the IT asset, in which

r and IT asset manufacturer will besxthe same. The RUM creator can also be a third-party
hted to the IT asset manufacturer (such as in the case where tags are created for legacy softy
organizations). The RUM creator can also be a separate software tool that is used to measu

IT asdet.

[SOU
3.10

RCE: ISO/IEC 19770-5:2045, 3.19, modified - Note 1 to entry has been added.]

unifgrm resource identifier

URI

complact sequence’of characters that identifies an abstract or physical resource available on

Note
[SOU
3.11

| to entry: The syntax that is used for URIs is defined in IETF RFC 3986.

Lration item,

in order to

nsumption of

rase the RUM

organization
vare by third-
e usage of an

the Internet

REEZIETF RFC 3986, 1]

valid
status of a RUM that follows the specified XML Schema document and is valid from an XML perspective

[SOURCE: ISO/IEC 19770-5:2015, 3.52]

3.12

version
unique string of number and letter values indicating a unique revision of an item

Note 1 to entry: Versions are often referred to in software to identify revisions of software that provide unique
functionality or fixes. A version typically has multiple parts with at least a major version indicating large changes
in functionality or user interface changes and a minor version indicating smaller changes in functionality or user
interface changes.

© ISO/IEC 2017 - All rights reserved
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[SOURCE: ISO/IEC 19770-5:2015, 3.54]

3.13

information structure
structure that provides information about an IT asset (3.1) in order to facilitate its management

4 Conformance

4.1 RUM conformance

A Resource
RUM obeys 4

4.2 Appli

Application
RUM and enf

A conformin

shall be

An entity th:
a)

shall nof
to the sd

b) shall tre

in this document. Such an application may choosemot to process all of the information in the

but any
semanti

be used
that XSII
of this d

is proce

5 Keyco

5.1 Genel

A Resource
information

shall, when necessary, be able to identify the version of the XML schema document (XSD) tha

Taals 4. N A LDIININ o > £ ks ol o o pa | i 1
DLITTZ4AtIUIT MITASUT TITITIIU TINU VT ) 1S T CUITTUTIIIATICT a5 SPTUITITU I LTS UUTUIIITTIU WIT

Il normative requirements that are specified in this document.

cation conformance

conformance incorporates both syntax and semantics and are defined\for produce
ities that are designed to process RUMs, as follows.

i application (i.e. an IT asset, automation tool, etc.) that is designed’to produce RUMs
able to produce RUMs conforming to this document.
it is designed to process RUMs:

reject any RUM conforming to this document whiek(is in XML format and which conf
hema provided in Annex A;

at the information in the RUM in a manner«onsistent with the semantic definitions

nformation that it does process shall be processed in a manner that is consistent wit
C definitions given in this document;

for the RUM, and thus be ablé\to process information in a manner that is consistent
. This is important because in the future, RUMs that conform to several different ver
bcument may exist in the field concurrently, and it will thus be important that each ve
ssed with the correct XSD.

ncepts

fal

Utilization Measurement (RUM) is an information structure containing authorif

n the

brs of

orms

given
RUM,
h the

tis to
with
sions
rsion

ative

aboett the consumption of resources in relation to an IT asset. The structure corn

tains

information to identify a particular instance of an IT asset (see 5.2), and one or more sets of resource
utilization information that are contained within an element that is called a measurement (see 5.3).
This subclause also contains a description of the relationship between the RUM and other information

structure de

finitions within the ISO/IEC 19770 series of standards.

Consumers of RUMs shall be aware that some IT assets will append new measurement information to
an existing file for a period in preference to creating a new file for each time. This is how software
generally interacts with logs, and RUMs are sufficiently similar to logs that the same mechanism may

also be used

in this case.

© ISO/IEC 2017 - All rights re

served
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5.2 Software asset and IT asset identification

Where a RUM contains resource utilization elements that are related to an IT asset that is referenced by
a SWID tag, the RUM shall contain a Link element that references that SWID, and the unique identifier
that is used in that SWID shall be employed in the creation of constructs within the RUM.

Where a RUM contains resource utilization elements that are related to an IT asset for which there is
no SWID tag, the RUM shall incorporate an Asset element containing a unique identifier for that asset.
Where both a Link element and an Asset element containing a unique identifier are included in a RUM,
the Link element shall take precedence.

5.3 [Measurements

A single RUM shall contain one or more elements that define a measurement. This)is
situafion where multiple measurement types may be available with a single IT asset. Specifically, the
knowledge of which of those measurement types may be of interest in a particularinstantigtion may not
be avjailable within the IT asset itself, and therefore some assets will always réport the measurement
data pf all of the resources of which they are aware.

fo support a

Each
a)
b)
‘)

measurement element shall contain:

—

he time at which the information was captured,

—

he start time of the period over which the utilization was measured,

—

he end time of the period over which the utilization was measured (which shall be[equal to the

tart time for a point in time value),

(%)

d)
e)

the measurement type, which is defined by atéxt string, and

dne or more values, each with an identified-type.

Optid
each

Note
valué
defin|
and t

5.4

This

parts
is preé
by IS

nal information and meta-information may also be associated with each meas
value.

that the measurement in a RUM is only defined by a textual description of a metric,
. No mathematical description for a measurement is included, and no standard set
pd. [t is expected that IT\asdset manufacturers will report already existing measureme
hus the textual description of the type will be defined by pre-existing practice.

Relationship.to other ISO/IEC 19770 family information structures

document\is-intended to complement the information structures that are defined
of ISO/IEC 19770 series of standards, but also to be usable independently. For inst3
fergeéd that a software asset to which a RUM relates be identified by a link to a SWI
DAEC 19770-2, the RUM also incorporates an optional structure which can contain

urement, or

@ type and a
of types are
htsin a RUM,

by the other
nce, while it
[D as defined
A string that

uniqu

1 A | £l L 1T 4+
Cly TUTIILITITS dII' T'T d55TL.

If the measurements that are defined in a RUM have a relationship to the entitlements defined in
the ISO/IEC 19770-3, they shall have the same value of metricName (see 8.4.3). The details of that
relationship between the measurements and the entitlement are outside of the scope of this document.

6 Implementation requirements and guidance

6.1 Usage scenario

The RUM is specifically designed to be general-purpose and usable in a wide variety of situations.
The entity creating a RUM will be an IT asset or an automation tool monitoring an IT asset, and the
information structure will generally be encapsulated within the entity, or within the file system of the

© ISO/IEC 2017 - All rights reserved
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system upon which the entity is executing. In addition, while the RUM information may be deposited
in a platform-specific repository, or communicated to a remote system or central facility, the details of
both of these mechanisms are outside of the scope of this document.

6.2 Unique registration ID (regid)

6.2.1 Overview

RUMs may be created by IT assets produced by different organizations and do not strictly require a
centralized registration authority. To accommodate these requirements, this document uses a regid.
The regid pravides a unique naming authority identifier

6.2.2 Structure of regid

Aregid shalljuse a URI reference in accordance with RFC 3986. Once an organization specjfies a regid for
their organization’s IT asset, that regid shall be used consistently for all IT asset from\the organization.

To ensure interoperability, allow for open source project support and third-panty-tag consistencly, the
following recommendations should be applied when creating a regid.

— Unless gtherwise required, the URI should utilize the http scheme.

— If the hitp scheme is used, the “http://” may be left off the regid-string (a string without § URI
scheme ppecified is defined to use the “http://” scheme).

— Unless otherwise required, the URI should use an absoluté~URI that includes an authority part{ such
as a domjain name.

— To ensufe consistency, the absolute-URI should use the minimum string required (for example,
exampld.com should be used instead of www.exahiple.com).

6.2.3 Examples of regid

A regid for &4 company that creates and sells software is expected to be the HTTP reference t¢ that
company. So|a regid for the Fabrikam Cempany is:

“fabiiikam.com”

A regid for an open source project called SampleProject that is hosted on sourceMyProject.net may be
one of the fo]lowing:

— samplegroject.sourcemyproject.net;

— sourcenjyproject:het/sampleproject;

— sourcenjypteject.net/?projectname=sampleproject.

The appropriate regid to choose for the project is dependent on the default reference used by the hosting
site for the particular project.

6.3 XML and XSD

The RUM shall be defined as an XML data structure. The XML schema definition (XSD) to be used shall
be that defined in Annex A, and that schema may be downloaded from:

http://standards.iso.org/iso-iec/19770/-4/ed-1
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6.4 Time formats

All time information in this document shall be encoded in a date and time of day representation for
a point in time as specified in ISO 8601. The use of UTC-based times is recommended. Use of the
limited formats in the W3C note entitled "date and time formats" is also recommended. The ISO 8601
representations for a time interval, or a recurring time interval, shall not be used.

6.5 Frequency of generation

The frequency at which RUMs are generated is a function of both the IT asset and the specific
measurement being reported and is not specified in this document. Some measurements may require a

RUM
daily

Both

supp
meas

Somsd
are
be ge
overl
of thd
shall
the e

Automation tools shall be able to read the content 6f a RUM at any time, even during th

gene

6.6

One (
a file

Whet
<SW]

Whet
for th

RUM
contg
globg

to be generated at intervals as short as minutes, while others may require only to o6
or weekly intervals.

measurements that relate to an instantaneous point in time, and a period”of ti
prted. The period shall be defined by different start and end times, while for a p
urement the start and end times shall be identical.

measurements will also require information to be generated when'a particular set
et (for example, a threshold is reached), while other measurements will require that
nerated at fixed or varying intervals. In this latter case, the intefvals shall be contigu

next set of information. The start time of the first intervdlreported after an IT ass¢
be the installation or activation time, and where an asset is gracefully terminated o1
\d time of the final interval shall be the termination(time.

ating or updating it. Tools shall ignore incomplete XML elements.

Filename

f the form RUM can be representedds the file on the file system. When a RUM is cont
the following rules and recommendations for the filename shall be used.

e there is an SWID tag linked-to the RUM, the filename shall be:
Dtagfilename>.<logname>.integer

e there is no SWlD tag linked to the RUM, the filename shall be structured to be glo
e RUM creator@nd’product.

creators may' use different approaches to defining the base portion of the filenanj
ining the"RUM; however, if the filename aligns with the following structure, the filel
Ily unigue for the product and recognizable by a system administrator:

b reported at

me, shall be
oint in time

bf conditions
information
bus and non-

hpping, that is the end time reported in one set of information will be identical to the start time

t is installed
" uninstalled

e process of

hined within

bally unique

1e of the file
hame will be

<nanj

e.ofthe RUM creator> + <product name>.<instanceidentifier>.<logname>.integer

Filenames should be restricted to use only the characters listed in the Portable Filename Character
Set defined in IEEE std 1003.1, section 3.278 to maximize interoperability between platforms. If this
limitation is too restrictive, the RUM creator shall ensure that the characters used in the filename are
valid characters for all platforms where their RUMs may be stored in files(s) in a file system.

6.7 File extension
The extension of a file containing RUM data shall be .rum.
Where there is an SWID tag linked to the RUM, the filename shall be:

<SWIDtagfilename>.<logname>.integer.rum
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6.8 Filelocation

The location of a RUM is a function of the RUM creator and/or a data storage location defined and
managed by the platform provider for the IT asset and is not specified in this document. It is allowed for
a single directory to contain multiple RUMs, generated for example by different IT assets, or by some
form of automation tool monitoring external IT assets.

6.9 Managing file sizes and file numbers

RUMs are similar in many ways to existing application log files, and are expected to be generated in
a similar manner. Many IT assets set a maximum size for a log file, and define how many separate log

filesaretob
RUMs. Thus,
with a numh
information

The maximuy
the IT asset,
that allow at

6.10 Unins

RUMs shall
with the ha
identified by
shall not be
better trace

e retained for a period, and those assets may take the same approach with files contd
if a file containing RUMs exceeds the maximum size set, its content shall be saved. in|
ered suffix appended to its filename, and a new file shall be created to hold further
See B.1 for an example of the handling of multiple files.

m file size value and the maximum number of files is a function of the implementat
and is not specified in this document. However, it is recommended that values be cl
least one month of usage history to be maintained on a device.

tallation and upgrade

hot be deleted when an IT asset is uninstalled or upgraded. This behaviour is cons
ndling of log files in many applications. Where the linkage of the RUM and an IT
a SWID tag needs to be preserved across softwaredipgrades, the linkage to the SW]
specified by the SWID tagld attribute, but by angther SWID tag attribute that will pr
hbility. One example of such linkage is by using the SWID software name attribut

other mechanisms might also work for such a use case.

6.11 Digits

The use of d
should be g
be appropri
generated tg

6.12 Nestil

IT asset inst
This mecha
document t
appended to

}

I signatures

jgital signatures with RUMs is optional. Where signatures are used, careful consider
ven to situations where RUMS are generated frequently, or on a fixed schedule. I{
ite to only sign RUMs whenlthey are communicated from the system on which the
a remote system such as‘a-central repository.

1g XML documents

ances may usesah XML nesting mechanism to simplify the process of generating a
ism employsia root XML document containing header information and a measure

the end.of the measurement file. See B.3 for an example of nesting XML documents.

ining
a file
RUM

on of
hosen

stent
asset
D tag
pvide
b, but

ation
may
y are

RUM.
ment

at stores¥only measurement elements. Subsequent measurements can then easily be

7 Tool ca

It shall be possible to manually extract information from RUMs and to store and manipulate the
extracted information in a simple spreadsheet. Users wishing to perform such a manual extraction
should employ the same techniques that have traditionally been used to extract information from log

files that are

8 Schem

in active use (see 6.10).

a elements

8.1 Overview

An overview of the elements of the schema of a RUM is shown in Figure 1.
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Figure 1 — RUM-SCchema

8.2 |Minimum RUM data required

Due o the multiple use cases identified for RUM creation, the minimum data requiremen
are rglatively sparse. The only values thatiare required for a RUM to be considered valid

requirements of the XML schema shall be:
— HesourceUtilization (see 8.4.1)

— Assetldentification (see 8:4.2) at least one of:

- Link - in case thé\SWID tag exists for the software asset

- Asset - in case SWID tag does not exist, to identify the IT asset
— MNeasurement\(see 8.4.3)
-+ logTime

+SdnetricName

Link
artifact string
href anyURI
media NMTOKENS
ownership Ownership
rel NMTOKEM
BaseElement | Assetldentification type MediaType
£ lang (langType) T8 anyAttribute 8 anyAttribute
D D - ElLink [L.1] Link =
anyAttribute - 1{-; [e] Asset [0.1] Asset name string
[e] Asset [L.1] Asset &) anyAttribute
[€] Instance [0.1] Instance
[E=] Inctance
. 5= Resourcelﬂzatlon Meta id string
78 anyAttribute 78 anyAttribute (e anyAttrTbu{e
[e] Assetldentification [1.1] Assetldentification
[e] Meta [0.1] Meta Measurement : Meta
[E] Measurement [1."] Measurement logTime dateTime ' anyhttribute
metrichlame string
startTime dateTime | Value
endTime dateTime type string
samplelnterval integer . anyAttribute
numSamples integer 7 N
anyAttribute ,I .
[€] Meta [0.1] Meta N/
[€] Value LA valdemy

— startTime
— endTime
— Value (8.4.4)

See examples in Annex C.

© ISO/IEC 2017 - All rights reserved
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8.3 XML element and attribute names

RUM content shall be identified in accordance with the XML element and attribute names specified
below. This naming requirement ensures consistent interoperability with SWID tag content, regardless
of the creator or consumer of the tag data.

NOTE Data values in the RUM can be structured as XML elements (which contain XML attributes) or XML attributes
(which contain the actual data values). These types can be differentiated using the following structures:

— elements are Pascal cased (ThisIsAnExample);

— attributes are Camel cased (anotherExamplelsLikeThis).

10 © ISO/IEC 2017 - All rights reserved
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8.4 Data values

8.4.1 Resource Utilization

ResourceUtilization

Represents the root element containing a collection of measurements

Assetldentifica- |Assetldentifica- |required (1) Reference to IT asset instance that generates the
tion tion (see 8.4.2) Resource Utilization Measurements.
Meta Meta (see 8.4.6) |optional An open-ended collection of elements thdt can be
arbitrary metadata describing thisQGﬂection of meas-
urements. [2))
Measurement Measurement required (1+4) Sequence of measurements thabare relatpd to a soft-
(see 8.4.3) ware asset instance refere by the RUM.

<RespurceUtilization

xmllns="http://standards.iso.org/iso-iec/1 9770/—4/ed—l/sch@§.)xsd”

xmlng:xsi="http://www.w3.0rqg/2001/XMLSchema-instance” O\\
xmlnp:ds="http://www.w3.0rg/2000/09/xml1dsig#” \%
xsf : schemalLocation="http://standards.iso.org/iso-18c/19770/-4/ed-1/schema.xsd rum.xsd”>
<ApsetIdentification> Q
<Link \Q
refl="asset"” s\Q\
href= ”ﬁle:///opt/productX/swidtag/a%@! com ACME Product X-Applicaton-1.1.0.pwidtag” />
</BssetIdentification> $\'
<Metp ‘\®
prpductName="ProductX” o

prpductId= ”l2345e3b-ec42j4 -adac-22a076c3laba” />
<Meapurement c)\\
lopTime="2012-05-30809:31:10+06:00"
sthrtTime= ”2012—$T09:30:1 0+06:00”
endTime=”2$€D’5—3OTO9:30:l 0+06:00”
netricNar@i

Meta § ype="EMPLOYEE” />

56

</M urement>

UTHORIZED USER”>

type="number”>12</Value>

<Measurement
logTime="72012-05-31T09:31:10+06:00”
startTime=72012-05-30T09:30:10+06:00”
endTime="2012-05-31T09:30:10+06:00”
metricName= ”AUTHORIZED_ USER”>
<Meta subtype=”EMPLOYEE” />
<Value type="number”>11</Value>
</Measurement>

</ResourceUtilization>

© ISO/IEC 2017 - All rights reserved 11
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8.4.2 Assetldentification

Assetldentification

Represents the element, whose child elements are the identification of the IT asset pro-
viding the usage measurement data. One or both of link or asset child elements shall be
provided.

Link Link (see 8.4.5) |Optional (one of |Reference to software asset instance that generates
link or asset ele- |the Resource Utilization Measurements.
mentis required)
Asset Asset (see 8.4.7) |Optional (one of |In the absence of the SWID tag, this element ;é}\tains
link or asset ele- |a unique identifier of the measured IT asset™,
ment is required) .
Instance Instance (see Optional Unique identifier of the asset instan@z‘)‘
8.4.8)

<ResourceUfilization

xmlns="http://standards.iso.org/iso-iec/19770/-4/ed-1/schema. X@O
xmlns:xsi=[http://www.w3.0rg/2001/XMLSchema-instance” O
xmlns:ds="http://www.w3.0rg/2000/09/xmldsig#” \%
xsi:schenaLocation:”http://standards.iso.org/iso—iec/&?%/—4/ed—l/schema.xsd rum.xisd”>

<AssetIdentification> Q
<Link \\Q
rel="ass¢t” s\o
href="file:///opt/productX/swidtag/acme. cq@%ME_Product_X—Applica ton-1.1.0.swidtaq” />
</AssetIdefptification> $
<Measuremeft A\Q

logTime=[2012-05-30T09:31:10+06: OO\O

startTim¢="2012-05-29T09:30: 10%@0”
endTime=”2012—05—30T09:30:1@ 6:00”
metricllame="AUTHORIZED ’R ">

<Meta ubtype=”EMPL@’ />
<Value|type="number”>12</Value>
</Measur¢ment> Q~
<Measurement

logTime= ’2@;’05-31 T09:31:10+06:00”

StartTimuz\x 012-05-30T09-30-10+04:00%

endTime="2012-05-31T09:30:10+06:00”
metricName="AUTHORIZED USER”>
<Meta subtype=”EMPLOYEE” />

<Value type="number”>11</Value>

</Measurement>

</ResourceUtilization>

12 © ISO/IEC 2017 - All rights reserved
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Measurement

RUM

Represents the measurement that is related to a software asset instance referenced by the

surement

logTime="2012-05-30T09:31:10+06:00”

starfTime="2012-05-29T09:30:10+06: 00" Q
enfdTime="2012-05-30T09:30:10+06:00" ¢

s@

Meta subtype=”EMPLOYEE” /> A\Q

meftricName="AUTHORIZED USER”>

Value type="number”>12< /V\Qe>

</Mepsurement>

logTime dateTime required Time when the measurement was logged
metricName string required Name of the metric (for example, AUTHORIZED_
USER). Metric names may or may not be consistent
dCTUSS 1uuhiplc PT oductfamites T arr gt ,anization.
start[lime dateTime required Start of period when the measuremeb};}tc nsumption
value applies.
endTjime dateTime required End of period when the measulﬁingnt copsumption
. s/
value applies A0
samplelnterval |integer Optional (0,1) Number of seconds bet}a(e\qr}samples
num$amples integer Optional (0,1) Number of samples ,ys'é;l"{o measure value
Valug Value Required (1+) Value of the mea%&eﬂfnent. Usually, this i the numeric
(see 8.4.4) peak value betweef startTime and endTjme
Meta Meta Optional (0+4) An open-e collection of elements thgt can be

(see 8.4.6) arbitrari adata describing this measyirement
<Mea Q

S

8.4.4

Value

Optional (string)

mixed con-

Type of value - which defines the data type of the

dctual value - e.g. number , string

Optional (0+)

<Value type="number”>12</Value>

An open-ended collection of elements that can be
arbitrary metadata describing this value

© ISO/IEC 2017 - All rights reserved
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8.4.5 Link

Link

A reference to another item (the most common use in a RUM is to link to the SWID tag of the
related software asset, which shall use a “"swid:..." URIL.)

NOTE This is modeled directly to match the HTML [LINK] element.

artifact string optional An optional identifier
Items with the same artifact name shall be consid-
ered mirrors of each other ‘/\
href anyURI required The link to the item. \

Q
Notes: b‘q/

The href can point to several diffev&%%hings, andl can
use any of the following:

— arelative URI (no schemef\which is interpreted
depending on the contex example, “./folder/pup-
plemental.swidtag" ); N\

— a"swid:..." URI h refers to another swid py
its tagld; \

— a"swidpath:)." URI, which contains an XPATH to
filter or s a particular SWID ;

— a h%ical file location with any system-accept-
abl%s me (for example, file:// http:// https:// {tp://

Q»@lly one href attribute is allowed per link element,
@ however multiple link elements can be included to
@ |reference multiple URI’s.

.

AN\
media NMTOKENS optional O\‘ Used as an optimization hint to notify a system that it
b can ignore something when it's not likely to be uged.
N
‘\0 The format of this string is modelled upon the
I Q MediaQuery definition at http://www.w3.org/TR/
RNk css3-mediaqueries/.
ownership Ownership O\\‘ optional Determines the relative strength of ownership of the
(see 8.5.})0 target of the link
rel NMT ’ required The relationship between this RUM and the targgt of
(se :3) the link
% Relationships can be identified by referencing the
(.) [ANA registration library, see section 2.5 Interndt
\Q/ Assigned Numbers Authority (IANA).
type String (Medi- optional The IANA MediaType for the target href. This pro-
aType) vides RUM consumer an indicator of the resource

type being referenced.

See section 2.5 Internet Assigned Numbers Authority
(IANA) for more details on link type.

<Link

rel="asset”

href="swid:iso-sid-cmp-acme-endpoint-protection-manager-vl2-1-mpl"

ownership="private"/>

14 © ISO/IEC 2017 - All rights reserved
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8.4.6 Meta

Meta
An open-ended collection of key/value data related to this RUM

The meta type allows any attributes to be included regardless if the
attribute is defined in the XSD, or not. This gives a flexibility to the RUM-
Creator to include additional metadata as required. No specific attributes
or elements are defined for Meta. An example of the information that
may be encapsulated in the meta element is a link to an entry in a prod-
uct log file.

NOTE The processContents declaration for additional Met?.\attributes is
defined as lax.

Additional attributes that have been
defined in t &b wn namespdce. This al-
lows the ta values that can|be defined
to be e@e%ed by the tag cregtor.

Attribute>

per definition |optional

\"
8.4.7 Asset
s\\CJ
Asset R ™
In the absence of the S Qg, this element contains the unique identifi-
asurement.

Instance

identifier of the asset instance, to optionally distinguish bgtween
multiple instances of the asset deployed within the same environment

string Identifier of the particular software or
IT asset instance providing measure-

ment data.

8.5 “Typedefimitions

8.5.1 Ownership

Ownership (enumerated value)
NMTOKEN (see 8.5.3)
Specifies how an entity relates to this RUM.
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If the item referenced by this RUM is uninstalled, then leave the
file containing the RUMs in place.

private If the item referenced by this RUM is uninstalled, then the file
containing the RUMs should also be removed after the current
reporting period concludes.

shared If the item referenced by this RUM is uninstalled, then the file

containing the RUMs should be removed if no other software asset
is using it.

8.5.2 rel

8.5.3 NM1

NMTOKEN 3
Datatypes (§
ASCII charaq
character. Se

rel (enumerated values)
NMTOKEN (see 8.5.3)
Specifies how the target of a [Link] relates to this RUM.

asset Refers to a SWID tag that identifies ciat-

ed with the measurements conta'}n@\&
Refers to a further definition Q@r{etric referenced in this

Additional information assoéat\ed with this RUM. This may
used to provide additionQin ormation related to measure
techniques, etc.

RUM

F be
ment

metric

supplemental

O
<any> Any other value sp%fﬁed is allowed, but the use of it is not
specified and op'&\ts)al
@
,\\'\
'OKEN $
1@
nd NMTOKENS are XML typ s defined in W3C Recommendation, XML Schema Part 2:

rified
Dx20)

e

sg‘ing value or “token” made up of a limited set of spe
%Q of values or “tokens” separated by the ASCII space (#
tion for further details.

econd Edition). NMTOKEN i
ters and NMTOKENS is
e the W3C Recommend

OQ.

16
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Annex A
(normative)

XML Schema Definition

<?xml version=71.072>

< 1 1 2L e =] = 10770 4L
XS Fseremt TITCTTO ITC T QL,cuiuou_uo._Lou ULy ToU ITCTC7 T =

ed—+4sehema . xsd”

ximlns:rum="http://standards.iso.org/iso-iec/19770/-4/ed-1/ /éna.xsd”

fmlns:xs="http://www.w3.0rqg/2001/XMLSchema” xmlns:ds%khttp://www.
w3.prg/2000/09/xmldsig#”

targetNamespace=”http://standards.iso.org/iso—iec/l977&(X4/ed—l/schema.Xsd”
elementFormDefault="qualified”> N

<ks:import namespace=”http://www.w3.org/2000/0€2;%ldsig#”

schemaLocation=”http://www.w3.org/TR/§E¥ sig-core/xmlddig-core-
schema.xsd” /> Qb

<xs:import namespace="http://www.w3. org/é@L/1998/namespace”
schemal.ocation="http://www.w3.0rg/ J/xml.xsd” />

<ks:annotation> *$>
%)
<xs:documentation> §S>
Schema for ISO-IEC 1977%§§E&£ource Utilization
Measurement ‘3

http: ZZStandards.iso.g@éso-iecz19770[-4Zed-1 /schema.xsd
Copyright 20&§§?SO/IEC, all rights reserved
Copyrighzsg?tice: ISO and

IEC grm()the users of this Standard

the might to use this XSD file

f of charge for the purpose
implementing the present Standard.

N
Disclaimer: In no event shall ISO and/or IEC be liable for any

damages whatsoever (including, but not limited to, damages for

loss of

profits, business interruption, loss of information,

© ISO/IEC 2017 - All rights reserved 17
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or any other

pecuniary loss) arising out of or related to the
use of or inability

to use the XSD file. ISO and IEC disclaim

all warranties, express or

implied, including but not limited

to warranties of merchantability

nd fitness for a particular

purpose. r<\
</xs{documentation>

<xs:appinfo>1.0</xs:appinfo> 455

</xs:ajpnotation>
<xs:el¢ment name="ResourceUtilization” type=”ResourceUtNIization”>

<xs{annotation> \Q/
xs:documentation>Represents the root elemeﬁﬁ\specifying data
resource utilization g:\
/xs:documentation> <k
</xslannotation> <§D
</xs:¢lement> KQ\\

<xs:sifpleType name=”MediaType”><§
<xs:anpotation> Q
<xs:dlocumentation> \{?
The IANA MediaType quSEhe target href; this provides the SWID tag
copsumer with intellf¥gence of what to expect.
Se¢ http://www.i .érg/assignments/media—types/media—type&xhtml
for more deta{}s on Link type.
</xs documeqé~ ion>
</xs:anpnota n>
<xXSs:res; ion base="xs:string” />

t
</xs:simpié Voo
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<xs:simpleType name="Ownership”>
<xs:restriction base="xs:NMTOKEN">
<xs:enumeration value="abandon”>
<xs:annotation>

<xs:documentation>

Determines the relative strength of ownership of

the target

piah@ of software

ISO/IEC 19770-4:2017(E)

</xs:documentation>

</xs:annotation>
</xs:enumeration>

<xs:enumeration value="private”>
<xs:annotation>

<xs:documentation>

software should be removed
too.
</xs:documentation>
</xs:annotation>
</xs:enumeration>

<xs:enumeration value=7shared”>
<xs:annotation>

<xs:documentation>

software\should be removed
if nobody else is sharing it
</xs:@dqQCumentation>
</x%evannotation>
</xsjJenumeration>

</kgirestriction>

< s-simpleType
{ VA<

If this is uninstalled, then the [Link]'d

If this is @ninstalled, then the [Link]'d

<xs:complexType name=7"AssetIdentification”>
<xs:complexContent>
<xs:extension base=”BaseElement”>

<xs:annotation>

<xs:documentation>Represents the element, whose child elements the

© ISO/IEC 2017 - All rights reserved
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identification of the software or IT Asset providing the usage
measurement data. One of Link or Asset child elements are
required.
</xs:documentation>
</xs:annotation>
<xs:sequence>
<xs:choice minOccurs=”1"” maxOccurs="1">

S o QQ(I'I'IPH(‘Q

<xs:element name="Link” type=”Link” minOccurs="1"
maxOccurs="1" />

<xs:element name=7"Asset” type=7Asset” minOccurs="0"
maxOccurs="1" />
</xs:sequence>
<xs:element name=7"Asset” type=7Asset” minOccurs="1"
maxOccurs="1" />
</xs:choice>
<xs:element name=”"Instance” type="Idstance” minOccurs="0"
maxOccurs="1" />
</xs:sequence>
</%s:extension>
</xs{complexContent>

</xs:complexType>

<xs:coplexType name="Assed”>
<xs:¢omplexContent>

<x$:extension basSe="BaseElement”>
<fs:annotatibn>

<xs:docdmentation>The unique identifier of the IT Asset
</xs:ifocumentation>

<[xstannotation>

<kseatrtribinte name="name” fype=" s:string” 11q9=”r@q177'rpd”

<xs:annotation>
<xs:documentation></xs:documentation>
</xs:annotation>
</xs:attribute>
</xs:extension>

</xs:complexContent>

</xs:complexType>
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<xs:complexType name=”"Instance”>
<xs:complexContent>
<xs:extension base="”BaseElement”>
<xs:annotation>

<xs:documentation>Identifier of the particular software or IT Asset
instance providing measurement data

</xs:documentation>

</xs:annotation>

<xs:attribute name=7id” type=7xs:string” use="required”*
<xs:annotation>
<xs:documentation></xs:documentation>
</xs:annotation>
</xs:attribute>
</xs:extension>
</xs:complexContent>

<fxs:complexType>
<yxs:complexType name="Link”>

<xs:complexContent>
<xs:extension base="”BaseElement?>
<xs:annotation>
<xs:documentation>
A reference to @fly another item (can include
details that.@re
related ta ,;the RUM tag such as details on where
software
dowmkoads can be found, vulnerability database
agsodociations,

Wse rights, etc).
This is modeled directly to match

the HTML [LINK] element; it is

critical for streamlining software

discovery scenarios that
these are kept consistent.

</xs:documentation>
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</xs:annotation>
<xs:attribute name="artifact” type="xs:string” use="optional”>
<xs:annotation>
<xs:documentation>
For installation media (rel=”installationmedia’”)
- dictates the

canonical name for the file.
Items with the same

artifact name should be considered mirrors
of each other (so
download from wherever works).
</xs:documentation>
</xs:annotation>
</xs:attribute>
<xs:attribute name="href” type="xs:anyURL’‘use="required”>
<xs:annotation>
<xs:documentation>

The Link to the item bein9“™Meferenced.
The href

can point to several gdifferent things, and can be any
of the
following:

- a RELATILVE URI (no scheme) - which is interpreted
depending on

context (ie, ”./folder/supplemental.swidtag” )

=~ a
physical file location with any system-acceptable

URI scheme (ie,

file- htfp: httfps: ftrp: etc )
- an URI with 7swid:” as

the scheme, which refers to another
swid by tagId. This URI would

need to be resolved in the

context of the system by software that
can lookup other

swidtags. ( ie,

7swid:2df9de35-0aff-4a86-ace6-f7ddddladedc” )
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- an URI with

7swidpath:” as the scheme, which refers to another
swid by an

XPATH query. This URI would need to be resolved in
the context of

the system by software that can lookup other
swidtags, and select

the apprmpri;ﬁ—p one based on an XPATH

-4e36-be86-

</xs:annotatiq
&

</xs:attribut
<xs:attributevﬁéme=”media” type="xs:NMTOKENS” use="optlonal”>

<xs:anno€%§10n>

<xisg§cumentation>

QO

o&
Q%
NS

query. Examples: r<\
swidpath://SoftwareIdentity[Entity/@regid=fé§nt>so.com’]
would Q’b‘.
retrieve all swidtags that had an ew<}ty where| the
regid was N

Contoso Q/O

swidpath://SoftwareIdentity[Me€§>@persistentld='b0055172—
92206ad8eddb' ] <§)

would retrieve swidtags thaq§hatched a specific pergistentId

see \52
»
XPATH query standatd : http://wwww3.org/TR/xpajth20/
</Xs:documentat£5h>

3

An attribute defined by the W3C Media Queries
Recommendation

(see http://wwww3.org/TR/css3-mediaqueries/) .

A

hint to the consumer of the Link to what the target item is
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applicable for.
</xs:documentation>
</xs:annotation>

</xs:attribute>

<xs:attribute name="ownership” type=”Ownership” use=”optional”>

<xs:annotation>

<xs:documentation>

Determines the relative strength of nwnp‘rqhip of

the target r<\
P
b‘.

piece of software.

</xs:documentation> Qy
</xs:annotation> A(\
</xs:attribute> “Sb

<xs:attribute name="rel” type=”xs:NMTOKEN$g§§e=”required”

<xs:annotation> O
<xs:documentation> gssb
The relationship between thi UM and the
target <§D
file. 0\\
Relationships can bquéentiﬁed by referencing the
IANA O

registration lfgzbry =

https://w@}ianaorg/assignments/link—relations/ll
relationg.xhtml. ‘ N~
</xs:documtségtion>
</xs:annotation>
</xs:attribyte>
<xs:attxibute name="type” type="MediaType” use="optional”>
rannotation>
<xs:documentation>
\Q/C) The IANA MediaType for the target file; this
provides the consumer
with intelligence of what to expect.
24 © ISO/IEC 2017 - All rights reserved
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See
http://www.iana.org/assignments/media-types/media-types.xhtml
for
more details on Link type.
</xs:documentation>
</xs:annotation>
</xs:attribute>

/xsextension

</xs:complexContent> p<\
<fxs:complexType> fﬁ;
<ks:complexType name="BaseElement”> j%’

. AQ
Xs:annotation> /\
<xs:documentation> “Sb

Attributes common to all Elements in thigggéhema

</xs:documentation> O
</xs:annotation> gssb
<xs:attribute ref="xml:lang”> << o

<xs:annotation> <§D

A

<xs:documentation> O
Allow xml:lang attribg@ébon any element.
</xs:documentation> 4§
</xs:annotation> jsb

</xs:attribute> xO
<xs:anyAttribute Q§$§3p606=”##other” processContents="lax”>

<xs:annotatiop£)

<xs:dom€§§&ation>
All any undeclared attributes on any element as

é as the
(jgg)attribute is placed in a different namespace.

&

</xs:anyAttribute>

/xs:documentation>

/xs-annotation

</xs:complexType>
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<xs:complexType name="Meta”>
<xs:complexContent>
<xs:extension base="”BaseElement”>
<xs:annotation>
<xs:documentation>
An open-ended collection of key/value data
related to this RUM.

s-dociimentation

</xs:annotation>

<xs:anyAttribute processContents="lax”>

<xs:annotation>
<xs:documentation>
Permits any user-defined attributes in Meta tags
</xs:documentation>
</xs:annotation>
/xs:anyAttribute>
</%s:extension>
</xs{complexContent>

</xs:complexType>
<xs:cofplexType name="Value” mixed="txrue”>

<x$:complexContent>
xs:extension base="BaseEd€ment”>
<xs:annotation>
<xs:documentatdoen>

Value ofJthe measurement. Usually this is the
numewxdic peak value
bétween startTime and endTime of the parent
measurement.

<{xs:documentation>
<J)xs:annotation>

<{xs:attribute name="type” type="xs:string” use="optional”>

<xs:annotation>
<xs:documentation>
Type of value.
</xs:documentation>
</xs:annotation>
</xs:attribute>
</xs:extension>

</xs:complexContent>

</xs:complexType>

26 © ISO/IEC 2017 - All rights reserved


https://iecnorm.com/api/?name=46387912ae1f165c8539d1de0c5b8165

ISO/IEC 19770-4:2017(E)

<xs:complexType name="Measurement”>
<xs:complexContent>
<xs:extension base="BaseElement”>
<xs:annotation>
<xs:documentation>

Sequence of measurements that are related to a
software Asset referenced

by the RUM.

</xs:documentation> h<\
</xs:annotation> (ﬁ>
<xs:sequence> o

s/
<xs:element name="Meta” type="Meta” minQ‘Q%rs=”0”
maxOccurs=" unbounded 7 /> N
<xs:element name="Value” type—”Vq\ ” minOccurs="]"
maxOccurs="unbounded” /> ()
</Xs:sequence> gssb
<xs:attribute name="logTime” g%? ”xs:dateTime” use="required”>
<xs:annotation>
<xs:documentation>T¥§s when the measurement was logged.
</xs:documentation¢5
</xs:annotation> S
</xs:attribute>igb
<xs:attribute nQ@}—”metrlcName type="xs:string” use="required”>
<xS: annotq§50n>
<XS: dgshmentatlon>Name of the metric (for example
THORIZED_USER).
C§)Dkﬂ1ic names may or may not be consistent acrogs
<g§§' multiple product

\g) families in an organization.
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</xs:documentation>
</xs:annotation>
</xs:attribute>
<xs:attribute name="startTime” type="xs:dateTime” use="required”>
<xs:annotation>
<xs:documentation>

Start of period when the metric measurement

th—qnmp#i on valiie

applies. (\
</xs: i ()

xs:documentation> fL
</xs:annotation> ‘4§5x*

/xs:attribute>

o

xs:attribute name="endTime” type="xs:dateTime” uge=”required >

<xs:annotation> \\Q/

<xs:documentation> O
End of period when the measurementxgg%sumption
value applies. <2
</xs:documentation> <§D
</xs:annotation> g§$‘
</xs:attribute> YS@
<xs:attribute name=”samplq§5¥erval” type=“xs:integer”
use="optional”> jsb
<xs:annotation> 'QQ

<xs:documenta§$ >

Number pfcégconds between samples
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</xs:documentation>
</xs:annotation>

</xs:attribute>

<xs:annotation>
<xs:documentation>

Number of samples used to measure value.

s-dociimentation

<xs:attribute name="numSamples” type=”xs:integer” use="optional”>

</xs:annotation>

</xs:extension> Qy
</xs:complexContent> O,/)\/\

<fxs:complexType> Q'\
<ks:complexType name="ResourceUtilization”> \Q/

<xs:annotation> O
<xs:documentation> g\
Root element type. <k
</xs:documentation> <§D
</xs:annotation> g§$‘
O

<xs:extension base="”Bas xIement”>

<xs:complexContent>

<xXs:sequence> jéa

minOccurs={ maxOccurs="1" />

<xs:elemepg)name=”Meta” type="Meta” minOccurs="0"

max%ﬁ‘rs= 717 />
<xs€§ ement name="Measurement” type="Measurement”
'%gkcurs=”l” maxOccurs="unbounded” />

Q}s:sequence>

zg/€/) s:extension>

s:complexContent

</xs:attribute> fL

<xs:element namé;”AssetIdentiﬁcation” type="AssetIdent

| fication”

</xs:complexType>

</xs:schema>
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Annex B
(informative)

Examples of multiple file RUM and nesting XML documents

B.1 Fabrikam webserver example

The Fabrikam webserver software is providing RUM for its measured metric identifying authdrized
users of employee subtype.

<?xml vexsion=7”1.0” encoding="UTF-872>
<Resourcg¢Utilization
xmlhs="http://standards.iso.org/iso-iec/19770/-4/ed-1/schema.xsdl’

xmlns:xml="http://www.w3.0rg/XML/1998/namespaceA/xmlns:xsi="http://
www.w3.0rqg/2001/XMLSchema-instance”

xsil:schemalocation="http://standards.iso.orgfiso-iec/19770/-4/ed-1/
schema.x$d rum.xsd ">

<AspetIdentification>

<Liphk

href="swid:FabrikamWebserver-272"
rel="asset” />

</AksetIdentification>

<Mepsurement logTime=72014-11-25T09:31:10+06:00"
startTime="2014-13£24T709:30:10+06:00”
endTime="2014-11~25T709:30:10+06:00”
metricName= "AQUTHORIZED USER”>

<Meta subtiype=”EMPLOYEE” />

<Value_ ‘type="number”>12</Value>
</Measurem&nt>

<Mepsugement logTime=72014-11-26T09:31:10+06:00"
gtartTime=72014-11-25T09:30:10+06:00”
endTime="2014-11-26T09:30:10+06:00”
metricName= ”AUTHORIZED USER”>

<Meta subtype=”EMPLOYEE” />
<Value type=”number”>11</Value>

</Measurement>

</ResourceUtilization>

B.2 Multiple file RUM example

This is an example of the division of a RUM into separate files as described in 6.9.
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