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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 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/IECJTCT:

The procpdures used to develop this document and those intended for its further maintendige 4

re

described in the ISO/IEC Directives, Part 1. In particular the different approval criteria needed for

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

Attention is drawn to the possibility that some of the elements of this document{may be the subjq
of patent] rights. ISO and IEC shall not be held responsible for identifying any or all such pate
rights. Dletails of any patent rights identified during the development of the document will be in t
Introductfion and/or on the ISO list of patent declarations received (see wwwiso.org/patents).

Any trad¢ name used in this document is information given for the convénience of users and does 1
constitutg an endorsement.

For an ekplanation on the meaning of ISO specific terms and ‘expressions related to conform

The com

The SQu
software

RE series of standards consists of the folowing divisions, under the general title Systems a
uality Requirements and Evaluation:

C 2500n — Quality Management-Division;

C 2501n — Quality Model Pivision;

C 2502n — Quality Measurement Division;

C 2503n — Quality Requirements Division;

C 2504n —<Quality Evaluation Division;

C 25050.ro ISO/IEC 25099 — SQuaRE Extension Division.

Annexes JA, B{.CS and D are for information only.
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Introduction

This International Standard is a part of the SQuaRE series of International Standards. It provides a set
of data quality measures that can be used for measuring and evaluating data quality by referring other
SQuaRE series of standards, especially ISO/IEC 25012.

The set of data quality measures in this International Standard is selected based on their practical
value. They are not intended to be exhaustive and users of this International Standard are encouraged

to

refine them if necessary.

QJlality measurement division

T}

Infernational Standards:

Fij
IS

is International Standard is a part of ISO/IEC 2502n series that currently consistsof-the

guide for measuring the quality characteristics defined in ISO/IEC 2501a.

ISO/IEC 25021 — Quality measure elements: provides a format forspecifying quality
elements and some examples of quality measure elements that canbe used to construct|
quality measures.

ISO/IEC 25022 — Measurement of quality in use: pfovides measures including a

in use model.

ISO/IEC 25023 — Measurement of system and software product quality: provides
including associated measurement methodscand quality measure elements for th
characteristics in the product quality model.

ISO/IEC 25024 — Measurement of.data quality: provides measures including a
measurement methods and quality measure elements for the quality characteristics in
quality model.

following

ISO/IEC 25020 — Measurement reference model and guide: provides.@reference npodel and

measure
software

ssociated

measurement methods and quality measure elements for the quality characteristics in the quality

measures
b quality

ssociated
the data

bure 1 depicts the relationship. between this International Standard and the other stapdards in
D/IEC 2502n.
25020:
Measurement
reference model
and guide
e

25020 gives guide for developing and
specifying Quality Measures

_______ . e S

i i 25023 1': i

] (B | H

1 25022: 11 : hy ) 1

= Measuremontof 11 Measurement of : H 25024: cof }

] L | = il 4 1 n 1

i product quality - I data quality

; Revisionof9126-4 11 Revision of 9126-2& 3 ! | i
_____________ ]

Lo 'E:::““' "“““‘,r\ ““““ - =2

25021 is used for developing and
specifying QME for
T l/.f/

25021: Quality
measure element —
Revision of TR
25021

Figure 1 — Structure of the Quality Measurement Division
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Outline and organization of SQuaRe series

The SQuaRE series consists of five main divisions and extension division. Qutline of each divisions
within SQuaRE series are as follows.

— ISO/IEC 2500n — Quality Management Division. The standards that form this division define all
common models, terms, and definitions referred further by all other standards from SQuaRE series.
The division also provides requirements and guidance for the planning and management of a project.

— ISO/IEC 2501n — Quality Model Division. The standards that form this division present
quali ity | i ity i er
development. Practical guidance on the use of the quality model is also provided.

C 2502n — Quality Measurement Division. The standards that form this division include
a sysfem/software product quality measurement reference model, definitions of qualjtyymeasuregs,
and practical guidance for their application. This division presents internal measures'of softwdre
quality, external measures of software quality, quality in use measures, data quality measures fram
“Inhgrent”, and “System dependent” point of view. Quality measure elements forniing foundations
for tHe quality measures are defined and presented.

— ISO/IEC 2503n — Quality Requirements Division. The standards thatform this division h¢lp
specify quality requirements. These quality requirements can be used’in the process of quallty
requirements elicitation for a system/software product to be devéloped designing a process for
achigving necessary quality or as inputs for an evaluation processt

— ISO/IEC 2504n — Quality Evaluation Division. The standards that form this division provide
requirements, recommendations, and guidelines for systemy/software product evaluation whether
perfgrmed by independent evaluators, acquirers, or developers. The support for documenting a
qualify measure as an evaluation module is also presented.

ISO/IEC 25050 to ISO/IEC 25099 are reserved for ;SQuaRE extension International Standards which
currentlylincludes ISO/IEC 25051 and ISO/IEC 25060 to ISO/IEC 250609.

vi © ISO/IEC 2015 - All rights reserved
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INTERNATIONAL STANDARD

ISO/IEC 25024:2015(E)

Systems and software engineering — Systems and software
Quality Requirements and Evaluation (SQuaRE) —
Measurement of data quality
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is International Standard defines data quality measures for quantitatively measuring
ality in terms of characteristics defined in ISO/IEC 25012.

is International Standard contains the following:
a basic set of data quality measures for each characteristic;
a basic set of target entities to which the quality measures are applied’during the data-lif§
an explanation of how to apply data quality measures;
aguidance fororganizations defining their own measures for,datd quality requirements and e

includes, as informative annexes, a synoptic table of{guality measure elements defing
fernational standard (Annex A), a table of quality measures associated to each quality|
bment and target entitiy (Annex B), considerations abéut specific quality measure elemen
a list of quality measures in alphabetic order (Anfiex D), and a table of quality measures gt
aracteristics and target entities (Annex E).

is International Standard does not define rariges of values of these quality measures to rat¢
hdes because these values are defined for each system by its nature depending on the syste
d users’ needs.

computer system used for any kinds of applications.

Pe

T}
qy

is International Stafdard is intended to be used by people who need to produce and/or
ality measures while pursuing their responsibilities.

Acquirer (amnindividual or organization that acquires or procures data from a supplier).

testinglaboratory, the quality department of an organization, a government organization,

the data

p-cycle;

yaluation.

d in this
measure
s (Annex
ouped by

 levels or
n context

is International Standard can bé applied to any kind of data retained in a structured formaf within a

ople managing data and seryices including data are the primary beneficiaries of the quality feasures.

use data

Evaluator (an individual or organization that performs an evaluation, which can, for exafnple, be a

DI a user).

including

Developer (an individual or organization that performs development activities

Foaquiramannte nalocic dacign tranlaranntatinsy S dracting doto Aving il dobo 1ifn Sy o

TCOOIT CITICTICS 7 arrary ST, T STS T, T preTITCIITar CroTT, o rrcr COSTITT S ooata aur rrgcrrctoea 1T DA

r\).

Maintainer (an individual or organization that performs operation and maintenance activities of data).

Supplier (an individual or organization that enters into a contract with the acquirer for the supply

of data or service under the terms of the contract).
User (an individual or organization that uses data to perform a specific function).
Quality manager (an individual or organization that performs a systematic examination of

Owner (an individual or organization that takes responsibility for the management and

the data).

financial

value of the data with the legal authority and responsibility to establish for them evaluation,

collections, access, dissemination, storage, security, and cancellation).
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This International Standard takes into account a large range of data of target entities.
[t can be applied in many types of information systems, for example, such as follows:
— legacy information system;

— data warehouse;

— distributed information system;

— cooperative information system;

— WorI(II wide web.

The scop¢ does not include the following:
— knowledge representation;

— data mining techniques;

— statigtical significance for random sample.

2 Conformance

Any meapurement process for requirement, implementation, or_€valuation of data quality shall
conformgd to this International Standard:

a) selecting data quality characteristics to be specified or evaluated as defined in ISO/IEC 25012;
b) selecting a target entity for which data quality characteristic shall be measured;

c) selecfing the appropriate data quality measurés defined in Clause 8 by each data qual
chargcteristic concerning a target entity;

ding the rationale for any changes when modify the data quality measures;

items a) and b) can be applied in reverse.

ing modified or Wew” data quality measures, the user shall specify the target entiti
ent method, and'selated data quality characteristics of ISO/IEC 25012 or specifying any oth
data quallity model that\is being used. This International Standard does not provide a complete list
quality
other quglity measures depending on the technology applied. Even if a number of quality measuf
included |n thisSInternational Standard have not been empirically validated and some of them are 1
based yef onbéest practices observed in industry, this International Standard is still a good base and

opportunfity’to improve the data quality measures.

—

y

s,
er
of

easure related to data defined during the data-life-cycle. The user may also identify soine

es
ot
An

3 Normative references

The following documents, in whole or in part, are normatively referenced in this document and are
indispensable for its application. For dated references, only the edition cited applies. For undated

references, the latest edition of the referenced document (including any amendments) applies.

ISO/IEC 25000, Systems and software engineering — Systems and software Quality Requirements and

Evaluation (SQuaRE) — Guide to SQuaRE

ISO/IEC 25012:2008, Software engineering — Software product Quality Requirements and Evaluation

(SQuaRE) — Data quality model

2 © ISO/IEC 2015 - All rights reserved
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ISO/IEC 25021, Systems and software engineering — Systems and software Quality Requirements and
Evaluation (SQuaRE) — Quality measure elements

4

Terms and definitions

For the purposes of this document, the terms and definitions given in ISO/IEC 25000, ISO/IEC 25012,
[SO/IEC 25021, and the following apply.

NOTE The essential definitions from ISO/IEC 25000 SQuaRE series and the other ISO stan

re

nroduced here

4.
ar
<g
(4]
[S

Ng

pafrticular view of the architecture being the work products considered expréessijon of the perspective o

sy
(4

dafa and data modelling, from the beginning of software engineering, have many levels, such as extel

(v

Ng
se

op
In
co

Ng
sy

4.
at|
in
qu
[S

L
chitecture

ystem> fundamental concepts or properties of a system in its environment embodied in it{
19), relationships, and in the principles of its design and evolution

DURCE: ISO/IEC 42010:2011]
te 1 to entry: In this International Standard, the term “architecture” is intendéd as “architecture

ctem that concerns data (4.5). Architecture of data includes architecture”élements such as context
4), conceptual, logical, physical data models, data dictionary (4.6), and.documents. In practice arch

B

dards are

elements

of data”, a
f a specific
hal schema
tecture of
nal model

ew), conceptual, and physical (see ANSI/X3/SPARK Three LevelArchitecture, 1975).
te 2 to entry: The term “environment” is used in ISO/IEC.42010 to refer (system) context determnining the
ting and circumstances of all influences upon a system that includes developmental, technological| business,
erational, organizational, political, economic, legal, fegulatory, ecological, and social influencgs (in this
ernational Standard, the (system) context, where data models (4.10) are applied, can be represented by the
ntextual schema (4.4)).
te 3 to entry: In ISO/IEC 42010, 4.2.4, Note 15 “the architecture of a system is a holistic conceptjon of that
Etem’s fundamental properties best understeod via multiple views of that architecture”.
P
tribute
herent property or characteristic of a target entity (4.36) that can be distinguished quantitpatively or
alitatively by human or agtomated means
DURCE: ISO/IEC 25000:2014]
mputer system

hrdware),

Note 1 to entry: It is a high-level description of the business’ informational needs. It is more general than a
conceptual model (see Note 1 in 4.10) as it includes a holistic vision of a (system) context of the architecture (4.1).

4.5

data
reinterpretable representation of information in a formalized manner suitable for communication,
interpretation, or processing

Note 1 to entry: Data can be processed by humans or by automatic means.

© ISO/IEC 2015 - All rights reserved
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[SOURCE: ISO/TS 19104:2008, B.103]

Note 2 to entry: The definition does not make reference to the one in ISO/IEC 25000 relative to the result of the
measurement (4.27).

4.6

data dictionary

collection of information (4.21) about data (4.5) such as name, description, creator, owner, provenance,
translation in different languages, and usage

4.7
data file
set of reldted data records (4.15) treated as a unit

Note 1 to ¢ntry: In this International Standard, data set is a synonym of data file.

4.8
data formpat
arrangenjent of data (4.5) for storage or display

Note 1 to ¢ntry: Format can be referred to data type (4.16) and length of data item (49))

data item
smallest ldentifiable unit of data (4.5) within a certain context for&hich the definition, identificati¢n,
permissible values, and other information (4.21) is specified by méans of a set of properties

[SOURCE{ISO/IEC 25021:2012, Annex A]
Note 1 to ¢ntry: Field is considered a synonym of data item.
Note 2 to ¢ntry: Data item is a physical object “container’:0Pdata values (4.17).

410
data model
graphicalland textual representation of apalysis that identifies the data (4.5) needed by an organizatipn
to achieye its mission, functions, goals, objectives, and strategies and to manage and rate the
organization.

[SOURCE]ISO/IEC/IEEE 31320-2:2012, 3.1.44]

Note 1 to ¢ntry: It is usual to distinguish conceptual model (a model of the concepts relevant to some endeavdr),
logical, anfl physical when they'represent data at different level of abstraction from high to low.

Note 2 to ¢ntry: The forudral description of the boundary of the context of use where data models are applied is
called congextual schenia (4.4).

Note 3 to entry§A-data model identifies the entities, domains (attributes) (4.2), and relationships (associations)
with othey ddta.and provides the conceptual view of the data and the relationships among data.

411

data quality

degree to which the characteristics of data (4.5) satisfy stated and implied needs when used under
specified conditions

412
data quality characteristic
category of data quality attributes that bears on data quality (4.11)

[SOURCE: ISO/IEC 25012:2008, 4.4]

4 © ISO/IEC 2015 - All rights reserved
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4.13

data quality measure

variable to which a value is assigned as the result of measurement (4.27) of a data quality
characteristic (4.12)

[SOURCE: ISO/IEC 25012:2008, 4.5]

4.14
data quality model
defined set of characteristics which provides a framework for specifying data quality requirements and

| 3 pu PyS Logas £4 140
e‘/ 1uauus uutu l/l(zlbllll:y LT.LLJ

[SPURCE: ISO/IEC 25012:2008, 4.6]

4.15
ddta record
sef of related data items (4.9) treated as a unit

[SDURCE: ISO/IEC/IEEE 15289:2015, 5.22]

4.16

ddta type
categorization of an abstract set of possible values, characteristics, and set of operatiops for an
attribute (4.2)

Ndte 1 to entry: Examples of data types are character strings, teXts, dates, numbers, images, sounds, efc.
[SDURCE: ISO/IEC 25012:2008, 4.7]
4.17

ddta value

content of data item (4.9)

Ndte 1 to entry: In ISO/IEC 25012, 5.1.1, it is specified that from the “Inherent” point of view, data quglity (4.11)
refers to data (4.5) itself such as data domain values and possible restrictions.

Ndte 2 to entry: Number or category assigned to an attribute (4.2) of a target entity (4.36) by|making a
méasurement (4.27).

—
%)

DURCE: ISO/IEC 25000:2005]

4.18
dgtabase management system
organized colle€tion of structured data

Ndte 1 to entry: In order to use database management systems (DBMS), it is necessary to represent|{data (4.5)
and the relative operations on it in terms of a data model (4.10), a data definition and manipulation language (see
Taple G.371).

4.19
element
smaller part of an architecture (4.1)

Note 1 to entry: In this International Standard, the term is used with reference to the architecture of data and to
the computer program domain such as data model (4.10) or data dictionary (4.6).

4.20
form
module or formulary to collect data (4.5)

Note 1 to entry: It can be paper-based (paper form) or digital.

© ISO/IEC 2015 - All rights reserved 5
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information
in information processing, knowledge concerning objects, such as facts, events, things, processes, or
ideas, including concepts, that within a certain context have a particular meaning

[SOURCE:

ISO/IEC 25012:2008, 4.10]

Note 1 to entry: Information will necessarily have a representation form to make it communicable. It is the

interpreta

4.22

tion of this representation (the meaning) that is relevant in the first place.

informatlion item

separatel
[SOURCE
Note 1 to ¢
Note 2 to ¢

4.23

y identifiable body of information (4.21) that is produced, stored, and delivered for humah u
ISO/IEC/IEEE 15289:2015, 5.13]
ntry: Information product is a synonym.

ntry: Information item can be produced in several versions during a project data-life-cycle.

informatlion item content

informati
to satisfy

[SOURCE
4.24

bn (4.21) included in an information item (4.22), associated with<a system, product, or serv
arequirement or need

ISO/IEC/IEEE 15289:2015, 5.14]

information system

one or mqg
resourceq

[SOURCE

4.25
master d
data (4.5)

re computer systems (4.3) and communication systems together with associated organizatioq
such as human, technical, and financial resources that provide and distribute information (4.2

ISO/IEC 25012:2008, 4.14]

ata
held by an organization that describes the entities that are both independent and fundamen

for an enferpirse that it needs to reference in order to perform its transaction

[SOURCE

Note 1 to
that are es

4.26
measure
variable

Note 1 to

[SO 22745-2:2010, 14.9, modified]

entry: Master data is-a)subset of data of a computer system (4.3), identified, categorized, and manag
sential for the corebusiness of an enterprise.

0 which-a'value is assigned as the result of measurement (4.27)

jal
1)

al

indicators

entry: The term “measures” is used to refer collectively to base measures, derived measures, alnd

[SOURCE:

4.27

ISO/IEC 25010:2011, 4.4.5]

measurement
set of operations having the object of determining a value of a measure (4.26)

[SOURCE:

ISO/IEC 25010:2011, 4.4.7]

© ISO/IEC 2015 - All rights reserved
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4.28
measurement function
algorithm or calculation performed to combine two or more quality measure elements (4.32)

[SOURCE: ISO/IEC 25021:2012, 4.7]

4.29
metadata
data (4.5) that describe other data

[SPURCE- ISO/IEC 25012:2008, 4 13]

4.80
pilesentation device
dgvice used to present data (4.5) to the intended user of a system

4.81
qyality measure

measure (4.26) that is defined as a measurement function (4.28) of two or more values of qualit]

elgments (4.32)
[SPURCE: ISO/IEC 25010:2011, 4.3.10]

4.82
qyality measure element

measure (4.26) defined in terms of a property and the measurement method for quantifying it,

oftionally the transformation by mathematical functien
[SPURCE: ISO/IEC 25021:2012, 4.14]

4.83
quality model

ddfined set of characteristics, and of relationships between them, which provides a framsg

specifying quality requirements and evaluating quality
[SPURCE: ISO/IEC 25010:2011, 4.4.8]

4.84
relational database management system
management system forrelational database

Ndte 1 to entry: In orderto use relational data base management systems (RDBMS), it is necessary to
relational model ofdata that organizes data (4.5) with specific characteristics (tables or relations, u

et¢.) (see Table €8.7).

4.85
semantics
meaning of the syntactic components of a language

y measure

including

bwork for

represent
nique key,

[SOURCE:TSU/TEC/TEEE 31320-2: 2012, 3. T.175]

4.36
target entity

fundamental thing of relevance to the user, about which information (4.21) is kept, and need to be measured

[SOURCE: ISO/IEC 25021:2012, 4.17]

Note 1 to entry: Possible synonyms of target entity are input to information product and work product.

Note 2 to entry: Examples of target entities are architecture (4.1), contextual schema (4.4), conceptual and logical
and physical data models, data dictionary (4.6), document, data file (4.7), database management, relational

database management system, form (4.20), and presentation device (4.30).

© ISO/IEC 2015 - All rights reserved
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Note 3 to entry: Target entities are precisely defined by properties. Examples of properties are attribute (4.2),
element (4.19), information, metadata (4.29), vocabulary (4.38), data format (4.8), data item (4.9), data value (4.17),
information item (4.22), information item content (4.23), and data record (4.15).

4.37
tuple

set of fields or data items (4.9)

Note 1 to entry: Tuple can be used in place of record.

4.38

vocabulary
collectior] of information (4.21) related to a specific subset of terms related to a specific domain

Note 1 to gntry: Vocabulary is generally used to keep consistency, to avoid duplication, and to supporit,synonyr

5 Abb

reviated terms

The folloyving abbreviations are used in this International Standard.

QM
QME
DLC
DBMS
RDBMS

6 Use

6.1 Da

Stated an|
by qualit

Quality Measure

Quality Measure Element
Data-Life-Cycle

Database Management System

Relational Database Management System

of data QMs

la quality measurement concepts

d implied needs of system/software quality are represented in the SQuaRE series of standar
y models that categorise, system/software product quality, quality in use and data qual

characteifistics. The concept of data-quality characteristics is defined in ISO/IEC 25012 that categoriz

data qual

fty into 15 characterjstics.

The meaqurable quality-related properties of a data are called properties to quantify, with associat|
QMs. These properties¢are’ measured by applying a measurement method. A measurement meth

is a logic

il sequence ‘ef-operations used to quantify properties with respect to a specified scale. T

applicatign of a meastirement method is called a QME.

The data
function
QM. In th

quality-characteristics can be quantified by applying measurement functions. A measuremsg
san‘algorithm used to combine QMEs. The result of applying a measurement function deriy

ds

ty
es

ed
bd
he

nt
€S

sway Q) OMs becaome nnaanFlrafInnc ofthe data qnahfv characteristics More than ane n]\/[ c

be used for the measurement ofa data quality characteristic (see ISO/IEC 25021, Figure 5).
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.
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Figure 2 — Relationship among quality models, QM, QME, property to quantify, targe
bure 2 describes the relationship among qualityamodels, QMs, QMEs, properties to quantify, g
entities. Referring to the data quality model dese¥ibed in ISO/IEC 25012, the arrows indicate the
data quality model outlines quality characteristics;

quality characteristics can be-evaluated using QMs that are defined by applying a mea

each QME is defined by applying a measurement method to a property to quantify;
properties are attributes of related target entities.

cording to ISO/IEE25012, data quality can be measured from "Inherent” and “System-de

e QMs from“Inherent” point of view may be applied to data itself, in particular to the folloy

| Target Entity |

[ entity

nd target
following:

surement

pendent”

ing:

datadomain values and possible restrictions (e.g. business rules governing the quality required for
the characteristic in a given application);

relationships of data values (e.g. consistency);

metadata.

The QMs from the “System dependent” point of view may be used to quantify the influence on data of
computer systems components, such as hardware devices, computer system software and other software.

QMs on data are expected to be correlated with other QMs and other target entities of quality. The
relationship between data QMs and other types of QMs related to “process quality” and “quality in use”
is shown in Figure 3.
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Figure 3 — Relationship between types of QMs

d as a product. Moreover, data quality influences quality in use which represents the effg
by the final user.

proach to data quality measurement

described in this International Standard.are concerning data and can be used over all D
d for other processes, for example:

ablish data quality requirements;

hluate data quality;

pport and implement datd governance, data management, data documentation process;
bport and implement(IT services management processes;

bport improvement of data quality and effectiveness of business decisions process;
hchmark datd quality of different data management solutions during investigation process;

hluate the'quality of system and/or software components that produce data as an outcome.

age of a DLC, data quality can be assessed by measuring characteristics from target entitieg.

fa,
ct

In this International Standard, target entities are the work products of DLC and target entities are

precisely

defined by properties.

Target entities are represented in different types and they can be managed and stored with different
technologies, sometimes they may even be “paper-based”.

Target entities are produced and/or managed by processes in each stage of DLC, as it is for system and

software

life-cycle.

An example of DLC is represented in Figure 4.

10
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Figure 4 — Example of DLC (19

The following target entities are considered.
T4rget entities related to the Data design stage:
— architecture; O
—{ contextual schema;

—{ data models (conceptual, logical, physical);
—|{ data dictionary;

— document. Q
Properties specified for these target entities: $
—{ attribute; A’\Q’
—| element; \.O

O

— information; C)\\

-

— metadata;
O@

—{ vocabulary C)

Tdrget entities relaté-?o the other stages of DLC Data collection, External data acquisifion, Data
integration, Data p@essing, Presentation, Other use, Data store, Delete:

— datafile; Q~0

— presentation device.

Properties specified for these target entities:
— data format;

— dataitem;

— datavalue;

— information item;
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— information item content;
— datarecord.

The data QMs listed in this International Standard were selected based on the different practices of
stakeholders and are related to the following:

— the practical use by organizations;

— innovative perspectives coming from academic institutions, experts, and national regulators;

— the ekperimental use by researchers.

7 Format used for documenting QMs for data

The data|QMs listed in Clause 8 are categorised by the data quality characteristics in/ISO/IEC 25012.
For each ¢lata QM the following information is provided:

a) ID:identification code (or identifier) of a data QM; each ID consists of the follefving three parts:
— abbr¢viated alphabetic code representing the quality characteristics;

— I (“Inherent”) or D (“System dependent”) expressing the point of view(of data quality characteristigs;
— serial number of sequential order within data quality charactefistics and point of view;
b) Namge: QM name related to data;

c) Descfiption: the information provided by the data QM.and (when useful) the purpose of the measufe;
d) Meagurement function: formula showing how thelQMEs are combined to produce the QM;

e) DLC,[Target entities, Properties: DLC includes stages of the DLC where the data QMEs dre
applifable, target entities and properties of target entities;

f) Note| in the note, additional information such as an acceptable range of values, reference to other
standards, explanations or interpretation or criteria, measurement method used to obtain the
meagures can be defined (i.e. autematic tools, customized software, activities such as inspections,
auditfs, reviews, etc.).

8 Data QMs

8.1 General

This Intefnational‘Standard provides a basic set of data QMs generated by a measurement functipn
applied t¢ the QMEs connected to target entities identified in the DLC.

Generallyl—the measurement function normalizes the value within a range from 00 to 10 {or
greater); growing values toward 1,0 (or greater value, e.g. in the case of a lack of upper value) means
that requirements for better quality are increasingly met. For specific cases, value interpretation is
described in a NOTE.

The QMs defined in this clause are listed by data quality characteristics defined in ISO/IEC 25012, in
the same order introduced in ISO/IEC 25012. The data QMs listed in ISO/IEC 25012 were only intended
as examples; a more extensive list of data QMs is in this International Standard, although it cannot
be considered to be an exhaustive set. In this International Standard, all the examples described in
ISO/IEC 25012 are taken up again with the necessary changes, quoting in a NOTE the original clause
of ISO/IEC 25012. In coherence with ISO/IEC 25012, data QMs, likewise corresponding data quality
characteristics, will be varying in importance and priority to different stakeholders, depending on the
specific context of use and the DLC stage.
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A QME can be considered in more than one QM, with different qualifiers. The same QM can be considered
for several entities.

In this Clause, the word “measures” always refers to QMs unless otherwise mentioned.
Additional information and synoptic tables, concerning QMs and QMEs, are in the Annexes.
Annex A provides QMEs used to define data QMs.

Annex B provides for each QME and Target entitiy the correspondent QMs.

Aijnex Cprovides QMEs references.

Annex D provides QMs listed in alphabetic order.

Annex E provides QMs identifiers for data quality characteristics and target entities

8.2 QMs for accuracy

Adcuracy measures provide the degree to which data has attributes that'eorrectly represent the true
value of the intended attribute of a concept or event in a specific contekt/of use.

Adcuracy can be measured from the “Inherent” point of view onlyAccuracy implies in some ¢ases that
the values agree with an identified source of validated information.

Table 1 — Accuracy measures: “Inherent” point of view

in Name Description Measurgment function DLC
Target entities
Properties
Ag¢c-I-1  Syntactic Ratio of closeness of (X=A/B All DLC except Data dlesign
data the data values to a set "A= number of data items Data file
accuracy of values defined in‘a” which have related values
domain syntactically accurate Data item, data valug

B=number of data items for
which syntactic accuracy is
required

NPTE 1 A single value is considered “syntactically accurate” when it is the same as one from an identjified
squrce of validated informatien: the result is “yes” or “no”.

NDTE 2 An example ofalow degree of syntactic accuracy is when the word Mary is stored as Marj.
NPTE 3 See ISO/MEC25012,5.3.1.1.

Agc-1-2  Semantic Ratio of how accurate X=A/B All DLC except Data dlesign

data are the data values in

aecuracy terms of semantics in
a specific context

A= number of data values Data file
semantically accurate
B=number of data values for
which semantic accuracy is
Tequired

Data value

NOTE 1 A single value is considered “semantically accurate” when the meaning (the content) corresponds to
the reality.

NOTE 2 An example of a low degree of semantic accuracy is when the name of John is recorded instead of
George; both names are syntactically accurate, so only George is semantically accurate.

NOTE 3 See ISO/IEC 25012, 5.3.1.1.

Acc-I-3  Data Ratio of measurement X=A/B All DLC except Data design
accuracy coverage for accurate A= number of data items Data file
assurance data measured for accuracy

B=number of data items for Data item
which measurement is
required for accuracy
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Table 1 (continued)

ID Name Description Measurement function DLC
Target entities
Properties

NOTE This measure is relevant to control data quality, if applied on the raw data, especially when a software
program for data error attenuation is not available. This QM does not measure the quality of the data, but
it measures the thoroughness and application of the accuracy measures. It is a measure of the attention given to
the accuracy matter.

Acc-1-4  Riskof The number of X=A/B All DLC except Data design
data set outliers in values is A= number of data values .
. A . . Data file
inaccuracy indicating a risk of that are outliers
inaccuracy for data B=number of data values to Data value
values in a data set be considered in a data set

(To reduck the risk of inaccuracy, outliers shall be validated by humans or instruments.)

12°

NOTE 1 Qutlier: a value that is numerically distant from the rest of values. An outlier is an ex¢eption. It can b
calculated with different methods (see C.1).

NOTE 2 [or example, in the following distribution of values concerning the same phenomenon (100, 105, 120
80, 75, 60] 130, 2000), the last case (2000) represents an outlier that could be convenient to verify.

NOTE 3 For X, lower is better.

Acc-I-5 |[Data Data model describes X=A/B Data design
model the system with the A= number of elements of
; Data models
accuracy required accuracy the data model that aceurately
describe the system Element

B= number of elements of
the data model.that describe
the required‘accuracy within
the requirément specification
of the system

NOTE 1 This QM derives from an assessment of the.data models.

NOTE 2 This QM is based on the subjective opinion of intended users of data models, that reflects the quality]
(in terms pof accuracy) of these artifacts for the user’s needs and goals.

NOTE 3 This QM is related to the data models that describe the system at the same level of abstraction
(definition of data model is in 4.10), related to the same context, developed with the same techniques of
rapresentjation.

NOTE 4 The accuracy of a data model A, compared for example with a previous data model B, depends on the
appropri:lte and detailed graphigal representation against the requirements within the specification.

NOTE 5
NOTE 6 Generally, 0 <X (X=1 is better).
NOTE 7 $ee Table’A.5 and Table B.1.

is intended thata-data model describes the system in terms of the objects defined in 4.10.

Acc-1-6 |Metadata  Does metadata X=A/B Data design
accuracy describe data with the A= number of metadata that
required accuracy? provides the appropriate
required information Metadata
B=number of metadata
defined within the
requirement specification of
data

Data dictionary
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Table 1 (continued)
ID Name Description Measurement function DLC
Target entities
Properties

NOTE 1 Accuracy of metadata is relevant for critical data such as data used in GIS data models or e-health. As
data moves along DLC, it is used by a number of actors who need interpretable and useful data.

NOTE 2 It can be verified by requirement design specification of data.

NOTE 3 The citeria of accuracy of metadata is that the degree to which metadata provide a requested
i Srratro T based o theremtremertspeetieattorotdats orrthe-stakehotdersandtre pntation

1nNgro Ta

tointerpret the meaning and properties of data correctly.
NPTE 4 See Table A.8 and Table B.2.

A¢c-1-7  Data Are data values X=A/B All DLC except Data dlesign
accuracy included in the A= number of data items .
: . . ) . Data file
range required interval? having a value included in a

specified interval (i.e.range  Data item, data valug
from minimum to maximum)
B=number of data items for
which can be defined a
required interval of values

NPTE Required of value is able to be defined in a requirements specification of the system. The acceptable
vdlue of interval is decided by management decision or by statisticalianalysis from information of QM§ or
observation of natural phenomena.

8.8 QMs for completeness

Cdmpleteness measures provide the degree to whieh data associated with a target entity has|expected
vdlues for all related properties of target entity in a specific context of use.

Cdmpleteness can be measured from the “dnherent” point of view only. Completeness can be measured
or] a single attribute, or on the values.of other attributes within a record or message. Complgteness is
relevant in many cases, for example:

—| to measure the presence of a'single attribute across all records,
—|{ to measure the presence of attributes of a single record, and

—|{ to measure the présérice of records in a data file.

Table 2 — Completeness measures: “Inherent” point of view

in Nanre Description Measurement function DLC
Target entities
Properties
Con:I-t  Record Completeness of X=A/B All DLC except Data dgsign
oten d temso A—number ofd items with

record withina associated value not null in a Data file

data file record Record, data item, data value
B= number of data items of
the record for which

completeness can be measured

NOTE This QM can be used to calculate average of completeness for different set of records.

Com-I-2  Attribute Completeness of X=A/B All DLC stages except Data
completeness dataitems A= number of records with design
within a data associated values not null for a .
. e . Data file
file specific data item

B=number of records counted Record, data item, data value
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Table 2 (continued)

ID Name Description Measurement function DLC
Target entities
Properties
Com-I-3 Data file Completeness X=A/B All DLC except Data design
completeness of records A= number of records Data file
expected within contained in a data file
a data file B=number of records Record
expected
Com-I-4 | Data values Completeness of X=A/B All DLC except Data design

A= number of data values for
a dataitem in a data file
connected to expected values
B= number of data values
expected for a data item in a

values of a data
itemin a data
file

completeness Data file

Data item, data value

data file
NOTE Sef ISO/IEC 25012, 5.3.1.2.
Com-I-5 | Empty False X=1-A/B All DE€'except Data design
records ina completeness of A=number of records where Datafile
data file records withina all data items are empty

NOTE 2
the corres
upon a sy
economic
character

NOTE 3

NOTE 4
conceptud
value > 1
model (B)

specificat]

data file B= number of records in a Record, data item
data
file
NOTE Rdcords exist but are empty.
Com-I-6 | Conceptual Completeness X=A/B Data design
data model of entities A= number of entities of the
. . Contextual schema, conceptudl
completeness described in conceptual data model data model
conceptual data B= number;of entities of the
model vs. conceptual data model that Entity
contextual describe the contextual schema
schema completely
NOTE 1 This QM is based on the subjective point of view of intended users of a conceptual data model, that

reflects the quality (in terms of completeness)of this artifact for the user’s needs and present or future goals.

The completeness of the contekXtual schema characterizes the extend to which the schema represent
ponding real world or future évolution. The context is determined by circumstances of all influences
stem that includes developmiental, technological, business, operational, organizational, political,
legal, regulatory, ecological and social influences. The completeness of conceptual model

zes the presence/absence of entities included in the model.

This QM does not take into account attributes.

[enerally, 0 £X'(X=1 is better); a value between 0,1 can indicate a lack of number of entities of the

1 data models (A) or partial consideration of complete contextual schema, on the other hand, a

ran indicate an overdescription of conceptual data model (A) in comparison with the conceptual dat
that describe the contextual schema; completely; this kind of situation may be an excess of

jon-of the conceptual data model (A).

-

NOTE 5 See Table A.6 and Table B.1.

Com-I-7 Conceptual Completeness X=A/B Data design
data model of attributes A= number of attributes Contextual schema. concentual
attributes defined for a defined in the conceptual data ’ p
data model
completeness conceptual data model
model B= number of attributes Attribute
defined in the conceptual data
model that describe the
contextual schema completely
16 © ISO/IEC 2015 - All rights reserved
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Table 2 (continued)

ID

Name Description Measurement function DLC
Target entities
Properties

NOTE 1 This QM is based on the subjective opinion of intended users of a conceptual data model, that reflects

the quality (in terms of completeness) of this artifact for the user’s needs and present goals.

NOTE 2 For example, “attributes” in the conceptual data model concerns the address in term of “state, city,
street and the street number”, but in the context of use, it is necessary and defined the geo-localization

pa

rameter.

NPTE 3 The meaning of attribute is the definition of 4.2.

NPTE 4 Generally, 0 < X (X=1 is better); a value between 0,1 can indicate a lack of number of attribut
cqnceptual data models (A); on the other hand, a value >1 can indicate an overdescription ofiattribute
cdnceptual data model (A) in comparison with the conceptual data model (B) that describé the contex

bs of the

of

tual

sdhema completely; this kind of situation may be an excess of specification of attributes-of’‘conceptual|data
mjodel (A).
C¢m-I-8 Metadata Completeness X=A/B Data’design
completeness of attributes for A= number of attributes with Data dictionar
metadata complete metadata within the y

data dictionary Metadata
B= number of attributes for

which metadata are ekpected

within the data dictionary

NPTE 1 The meaning of attribute is the definition of 4.2.

8.4 QMs for consistency

Cd

nsistency measures provide the degree to which data has attributes that are free from cont

radiction

arld are coherent with other data in a specific context of use. They can be either or both anhong data

regarding one target entity and across sindilar data for comparable target entities.

Cdnsistency can be measured from.the “Inherent” point of view only. Consistency can be mepsured in
reference to a single computer systemi or to more computer systems in the same or in different systems.
Measurement context can varyin terms of time (i.e. temporal series of data) and space (i.e|different
systems or different sources.of data in the same system).
Table 3 — Consistency measures: “Inherent” point of view
in Name Description Measurement function DLC
Target entities
Properties
Con-I-1_ <Referential For each value of X=1-A/B All DLC except Data design
integrity one attr}bute ofa A= nymber of data items not Data file, RDBMS
table exists the consistent by value

——————same value of the—B=Tmumberof dataitems for—Pataitendatavatue
same attribute in  which referential integrity
a different table; must be defined
i.e. there is link
between the same
attribute
represented in
different tables
and they contain
the same values

© ISO/IEC 2015 - All rights reserved
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Table 3 (continued)

ID Name Description Measurement function DLC
Target entities
Properties

NOTE 1 Alternative description for RDBMS: any field in a table that is declared a foreign key can contain either
a null value or only values from a parent table’s primary key.

NOTE 2 Data item is in the same data file or when the same data item is in different tables/data files but
related to record with the same primary key values.

Con-I-2

A

consistency data format of the A=number of data items Data file
same data item where the format of all
properties is consistent in Data item
different data files
B=number of data items for
which format consistency can
be defined
NOTE It ¢an be applicable to the same data item in the same system or different systenis:
Con-I-3 |Risk of data Risk of having X=A/B AlLDLC except Data design
inconsistency inconsistency due A= Number of data items .
D . o Data file
to duplication of  where exist duplication in
data value value Record, data item, data value
B= Number of data items
considered
NOTE 1 Risk is considered proportional to the number of duplicates'(see C.2).
NOTE 2 In case of multiple tables:
Azz:jZiDij (j=1..T)
where
Djj = number of duplications found [in column i of table)j (see C.2)].
B=Yjm; *nj/T (j=1..T)
where
T = numbe¢r of tables
m; = number of rows of table j
n; = numbjer of colums of table |
In other words
B=[[rowsTcolumns] tabie1 -.-+[rows*columns] taple n ] / number of tables
NOTE 3 For X, lower'is better (see examples in C.2).
Con-1-4 |Architecture  Degree to which X=A/B Data design
consistency the elements of A= Number of elements ofan , ..
the architecture architecture that have a
have a corresponding referenced Element
correspondence  elements in the installed
in referenced architecture
architecture B= Number of elements of
elements the referenced architecture

NOTE 1 For example, the elements of the data dictionary do not match with the elements in the conceptual
data model.

NOTE 2 Particular case of consistency is represented by synonyms: a vocabulary of terms used in a specific
domain to define data could be useful to avoid it.

NOTE 3 See Table A.5 and Table B.1.
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ID Name Description Measurement function DLC
Target entities
Properties
Con-I-5 Data values Coverage of X=A/B All DLC except Data design
consistency consistency A= number of data items Data file
coverage measurement of  considered in consistency
data values measurement of data values Data item, data value

B= number of data items for

ol e
Wt e oststency-are

semantic rules a
respected

consistency

measured
NPTE QM is not measuring the quality of the data, but it measures the thoroughness and application jof the
cdnsistency measures.
C¢n-I-6  Semantic Degree to which  X=A/B All DLCexcépt Data design

A=number of data items
where values are semantically
correct in the data file
B=number of data items for
which semantic rules are
defined

re

Datd file

Data item, data value

DTE 2 See ISO/IEC 25012, 5.3.1.3.

DTE 1 Example: An employee’s birth date cannot be later than his,“réoruitment date”.

8.6 QMs for credibility

Cn
bd

Cr

edibility measures provide the degree to which{data has attributes that are regarded as
lievable by users in a specific context of use.

edibility can be measured from the “Inherent” point of view only.

Table 4 — Credibility measures: “Inherent” point of view

true and

offrecords, data files, etc.

1D Name Description Measurement function DLC
Target entities
Properties
Cge-I-1  Values Degree to which X=A/B AllDLC
credibility  nformationitems A= number of information .y
. All target entities
are regarded as items where values are
true, real and validated/certified by a specific Information item contdnt, data
credible process value
B=number of information
items to be validated/certified
NOTE1\»QM can be applicable to data items (permissible values) and could be extended to evaluate ctedibility

N

sources.
NOTE 4 See ISO/IEC 25012, 5.3.1.4.
NOTE 5 See Table A.7 and Table B.2.

OTE Z QME A1ncludes the verification of outliers (see ACC-1-4).

NOTE 3 A specific process refers to QMs from inherent point of view and can include evaluation of different

© ISO/IEC 2015 - All rights reserved
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Table 4 (continued)
ID Name Description Measurement function DLC
Target entities
Properties
Cre-I-2 Source Degree to which X=A/B Data collection, External data
credibility values are provided A=number of data values acquisition
by a qualified provided or validated/certified .
o e T Data file
organization by a qualified organization
B= number of data values for = Data value
\A4 h;\,h SUUTCU UT bd;b;l;t‘y calr bb
defined
NOTE D4dta values provided or validated by rightful data owner are considered certified data values.
Cre-1-3 [Data Degree to which X=A/B Data design
dictionary data dictionary A= number of information Data dictionar
credibility provides credible items in the data dictionary for Y
information which values are Informationp-item content, datal
validated/certified by a specific value
process
B=number of information
items in the data dictionary
NOTE Sef Table A.7 and Table B.2.
Cre-I-4 [Data Degree to which X=A/B Data design
model data model A= number of elements ofa Data model
credibility provides credible data model with appropriate
information definition validated/cértified by Element
a specific process
B= number of eléments of a
data model
NOTE Sep Table A.5 and Table B.1.
8.6 (QMs for currentness
Currentngss measures provide the degree’to which data has attributes that are of the right age iy
specific cpntext of use.
Currentngess can be measured fréam the “Inherent” point of view only.
Table-5.— Currentness measures: “Inherent” point of view
ID Name Description Measurement function DLC
Target entities
Properties
Cur-I-1 Update Degree to which X=A/B Data integration, Data
frequency dataitems are A= number of data items processing, Data store
undated with the updated with the required
T . T T Data f1le
frequency required. frequency
B= number of data items Data item

having an update frequency
requirement.

NOTE 1 For example, the frequency of update can be “daily”.

NOTE 2 “A” is valid also for higher frequency.
NOTE 3 See ISO/IEC 25012, 5.3.1.5.
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requisition requisition of

items with an explicit update

ID Name Description Measurement function DLC
Target entities
Properties
Cur-I-2 Timeliness Degree to which X=A/B Data integration, Data
of update  dataitems are A= number of data items processing, Data store
timely updated timely updated .
B=number of data items Data file
needing updating. Data item
(The timeliness of update shall refer to requirements.)
Cyr-1-3 Update Degree to which X=A/B AllDLC
item frequency A= number of information All target entitidd

explicit update data requisition Information‘item contgnt, data
items exists B=number of information value
items for which an update
requisition is necessary
NOTE See Table A.7 and Table B.2.
8.7/ QMs for accessibility
Adcessibility measures provide the degree to which datalcan be accessed in a specific gontext of
use, particularly by people who need supporting technélogy or special configuration bgcause of
sojme disability.
Adcessibility is measured both from “Inherent” and“System dependent” point of view.
Table 6.1 — Accessibility@measures: “Inherent” point of view
D Name Description Measurement function DLC
Target entities
Properties
Ag¢s-1-1  User Degree to which X=A/B Data collection, Exterrjal data
accessibility data values are A= number of data items acquisition, Presentatijon
considered relevant to the user’s task :
- . e Document, form, pres¢ntation

accessible by within a specific context of use .

y . . device

intended users having values accessible by

intended users Data item, data value,
B= number of data items that information items (e.g| images,

are relevant to the user’s task
within the context of use having
values that are required to be
accessible in conformance to
specification

voice or sounds)

NQTEN1 Particular case of data item accessibility can refer to paper form or screen; the technology can assist usg

rs through

NOTE 3 SeelISO/IEC 25012, 5.3.2.1.

specliic software such as screen reader tor the screen (assistive technology)j.

NOTE 2 Example: data (or text) managed by a screen reader cannot be stored as an image.

© ISO/IEC 2015 - All rights reserved
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Table 6.2 — Accessibility measures: "System dependent” point of view

ID Name Description Measurement function DLC
Target entities
Properties
Acs-D-1 Device Degree to which X=A/B Data collection, External data
accessibility accessibility is A= number of data items with acquisition, Presentation
allowed by a values accessible through a .
o . e . . Document, form, presentation
specific device specific device by intended .
: device
(e.g. voice or sound users
withrtextoat B=mrumberofdataitemsfor Patatterdatavatue, data
representation) which device accessibility can ~ format, information items
be defined (e.g. images, voice or sounds)
NOTE 1 It can be verified by interviews or questionnaire.
NOTE 2 $ee ISO/IEC 25012, 5.3.2.1.
Acs-D-2 |Data Degree to which X=1-A/B Data collection,External data
format data or A= number of data items not  acquisition, Presentation

accessibility information are accessible due its format

not accessibleby =~ B=number of data items for Documeht, form, presentation

the intended users which format accessibility can depSe
due to a specific be defined Pata item, data format,
format information items (e.g. images

voice or sounds)

NOTE 1 For example, number of document in PDF not accessible by the'screen reader, because of its format npt
managed py the device.

NOTE 2 It can be verified by interviews or questionnaire.

NOTE 3 The time (effort) spent to get the information not accessible can be measured by EFF-D-2.

8.8 QMs for compliance

Complianice measures provide the degree torwhich data has attributes that adhere to standardls,
conventidns or regulations in force and similar rules relating to data quality in a specific context of upe.

Complianice is measured both from “Intherent” and “System dependent” point of view.

Table 7.1 — Compliance measures: “Inherent” point of view

ID Name Description Measurement function DLC
Target entities
Properties
Cmp-I-1 |Regulatory/~Degree to which X=A/B All DLC except Data design
compliance datavaluesand/or A=number of data items that All tareet entities
of value format comply with have values and/or format that §
andyor specific standards, conform to standards, Data item, data value, format
format conventions or conventions or regulations
regulations B= number of data items that

shall conform to standards,
conventions or regulations due
to their value

NOTE SeeISO/IEC 25012, 5.3.2.2.
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Table 7.2 — Compliance measures: "System dependent” point of view

ID Name Description Measurement function DLC
Target entities
Properties
Cmp-D-1 Regulatory Degreetowhich X=A/B All DLC
compliance dataitem comply A=number of data items that .
due to with specific conforms to standards All target entities
p )
technology standards, conventions or regulations due Data item
conventions or to technology
I Cg uldLiUllb B— llulll‘l)l:l Uf data itcnua LlldL
shall conform to standards,
conventions or regulations due
to technology
NOTE SeelSO/IEC 25012, 5.3.2.2.

8.9 QMs for confidentiality

Cdnfidentiality measures provide the degree to which data has attributes that ensure that|it is only
acgessible and interpretable by authorized users in a specific contextof-use.

Cdnfidentiality is measured both from “Inherent” and “System dependent” point of view.

Table 8.1 — Confidentiality measures;Inherent” point of view

in Name Description Measurementifunction DLC
Target entities
Properties
Cpf-I-1  Encryption Degree to which X=A/B AllDLC
usage data values are A= number of data values All tareet entities
fulfilling the eorrectly and successfully 8
requirement of encrypted and decrypted Data value
encryption B=number of data values with
encryption and decryption
requirement

NOTE 1 SeelSO/IEC 25012, 5.3.2+3:

NOTE 2 Example of data values interested are not limited to personal or confidential information. That is to say any other
information can be encrypted based on specification/requirement of a system or compliance to law or regulatioh.

Table 8.2 — Confidentiality measures: "System dependent” point of view

10 Name Description Measurement function DLC
Target entities
Properties
Cnf:D-1. ' Non Degree to which X=1-A/B All DLC

data item defined A= number of accesses
as confidential can successfully performed during

be accessed by formal penetration attempts by Data item
authorized users  unauthorized users to reach
only target data item in a specific

period of time

B=number of accesses
attempted by unauthorized
users to target data item in a
specific period of time

NOTE SeeISO/IEC 25012, 5.3.2.3.
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8.10 QM s for efficiency

Efficiency measures provide the degree to which data has attributes that can be processed and provide
the expected levels of performance by using the appropriate amounts and types of resources in a
specific context of use.

Efficiency is measured both from “Inherent” and “System dependent” point of view.

Table 9.1 — Efficiency measures: “Inherent” point of view

ID Name Description Measurement function DLT
Target entities
Properties
Eff-I-1  [Efficient  Ratio of usingdata X=A/B Data integration, Dath
data item formatsthatallows A=number of data processing, Data stote
format users to perform items that are stored in a format Data file
their operations that are qualified as efficient
efficiently B=number of data items for Data itemy data format

which format is tested for
efficient operation

NOTE 1 $eeISO/IEC 25012, 5.3.2.4.

—

NOTE 2 The qualification of format as efficient can derive from international or national regulators, results d
tests, etc.

Eff-1-2  [Usable Ratio of data values X=A/B Data acquisition, Presentation
efficiency thatallowintended A=number of data values that
users to easily use  intended users evaluate as
them “easily used” Data value, information item
B= number of data values content
evaluated bysers

Form, presentation device

NOTE 1 For example, in some countries Miles are moréusable than Kilometers.
NOTE 2 It can be verified by interviews or questionmnaire.

NOTE 3 ‘|Easily used” can be evaluated comparing the time spent to perform a task by experienced users and
novices ugers: similar result is better.

Table 9.2 — Efficiency measures: "System dependent” point of view

ID Name Description Measurement function DLC
Target entities
Properties
Eff-D-1 Pata Unhecessary space X=1-A/B Data store
format occupied rate due A= size in bytes of record in a Data file
pfficiency./ to dataformat data file unnecessarily occupied
definition due to data format definition Record, data format

B=size in bytes of record in a
data file due to data format
definition

NOTE Unnecessary space derives from the verification that technological alternatives are possibile, producing
the same or better results under the same specified conditions.

Eff-D-2 Data Working time lost  X=1-A/B Data processing, Data store
processing due to data item A= time lost due to data item .
. . . Data file
efficiency  representation representation (data format)
(data format) during a work Data item, data format

B= time of processing
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Table 9.2 (continued)

ID Name Description Measurement function DLC

Target entities
Properties

NOTE 1 The range of QM values varies depending on the specific context of use.
NOTE 2 Processing can be automatic or human.
NOTE 3 QM, concerning the time lost to get the information, can be used in conjunction with ACS-D-2.

NOTE 4 Time is intended from the point of view of duration (see Annex A).

EIIf-D-3 Risk of Wasted space in X=SUM (B) - A Data store
wasted comparison with A=size in bytes assumed as .
space benchmarked target (i.e.: from a benchmark) Data file, DBMS
average space for efficient data storage of the  Record
database

B=size in bytes used for data in
any physical data files of the
database

N
N
N

DTE 1 QM can be used also for data items duplication (see Eff-D-4).
DTE 2 See ISO/IEC 25012, 5.3.2.4.

DTE 3 For X lower is better.
Eff-D-4 Space Records X=A/B Data store
occupied duplication space is A= size in bytes of\space .
by records bigger than the occupied due toxecords Data file, DBMS
duplication space occupied by duplication in‘a‘data file Record
deduplicated B=size inbytes of space
records occupied'due to record without

duplication in the same data file

C(

DTE 1 The duplication problem is more relevant for data files that do not allow the definition of keyj
nstraints.

DTE 2 For example, a typical cost of duplication is the additional mailing cost, for mailing something to

cystomers, when customers are stored miore than once in their data base. Example of duplication of a
cystomer, wrongly considered a different person:

— Clark Joseph Kent, New York

— Clark ]. Kent, NY

One of these record can be eliminated.

NPTE 3 Result value éan vary from 1 to infinite. Lower is better.

Eff-D-5 Time delay’ Delay between the X=t2-t1 Data Integration, Data
of data time at which tl=time when data item is processing, Data storef Delete
update values of data items updated in system A Data file

change in system A t2=time when data item is
and the time at updated in system B Data item, data value

which values of the
same data items

change I system B
(when system A has
to provide values to
system B)

fo

NOTE 1 X canvary from zero to infinite. Lower is better.

NOTE 2 The set of measured value of this QM can be applied to introduce the average update time of data item.
For example:

Average update time for a data item: fori= 1 to n, Y = (¥ Xj/n), where n = the number of updates for a data item

Average update time for all data items of a dataset: fori=1to m, Z = (£ Yj/m), where m = the number of updates

r all data items
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8.11 QMs for precision

Precision measures provide the degree to which data has attributes that are exact or that provide
discrimination in a specific context of use.

Precision is measured both from “Inherent” and “System dependent” point of view.

Table 10.1 — Precision measures: “Inherent” point of view

NOTE2 S

ID Name Description Measurement function DLC
1dIrget entities
Properties
Pre-I-1 [Precision Degree of data X=A/B All DLC except Data design
of data values precision A= number of data values with .
; - Data file
values according to the the requested precision
specification B= number of data values with Data value
the precision requirement
defined
NOTE 1 F¢rexample, B is concerning a data file where all data values are supposed to have three'decimals. For A is verifipd

that only spme data values have the requested precision. X will be less than 1.

e ISO/IEC 25012, 5.3.2.5.

Table 10.2 — Precision measures: "System dependent” point of view

DLC
Target entities
Properties

ID Name Description Measurement function

Pre-D-1 |Precision Degree to which X=A/B
of data data format keep A= number.of data items
format precision according defined and\perceived with the

to the specification requestedprecision/data format
B=number of data items for
which precision of format is
kequired

All DLC except Data design
Data file

Data item, data format

NOTE2 S

NOTE 1 Dpta format precision can be verifiedhbased on the data format specification.

e ISO/IEC 25012, 5.3.2.5.

8.12 QM

Traceabil

access to fthe data andofany changes made to the data in a specific context of use.

Traceabil

s for traceability

ty measures provide the degree to which data has attributes that provide an audit trail|of

ty is méasured both from “Inherent” and “System dependent” point of view.
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Table 11.1 — Traceability measures: “Inherent” point of view

2015(E)

ID Name Description Measurement function DLC
Target entities
Properties
Tra-I-1 Traceability Degree to which X=A/B Data processing
of data the information of A= number of data values for .
. . Data file, DBMS
values user access tothe  which required access
data value was traceability of values exist Data value
traced B=number of data values for
VVlliLll dLLCSS5 U dLCd‘UiliLy ib
expected

NQTE 1 SeelSO/IEC 25012, 5.3.2.6.

result is y/n.

NOTE 2 This QM is not measuring the traceability process; traceability exists and it conforms to-the require

ments. The

Table 11.2 — Traceabiliy measures: "System dependent” point of view

in Name Description Measurement function DLC
Target entities
Properties
Ta-D-1 Users The possibilityto  X=A/B All DLC except Data defsign
access keep information =~ A= number of datadtems for .
- : ... Datafile
traceability aboutusersaccess which user accessitraceability is
to data using expected and realized Data item
system capabilities, B= number of data items for
for investigating which user@ccess traceability is
who read/wrote expected
data

NPTE SeeISO/IEC 25012, 5.3.2.6.

Tya-D-2 Data values The possibility to *“X=A/B
traceability trace the history-of~ A= number of data items for
a data item value which values are traceable
using systent using
capabiljties system capabilities
B=number of data items for
which values are expected to be
traceable using system
capabilities

Data Processing, Data
Delete

Data file

Data item, data value

Store,

8.13 QMs forunderstandability

Unpderstan@ability measures provide the degree to which data has attributes that enable it t
arld interpreted by users, and are expressed in appropriate languages, symbols and units in

context of use.
Ung_ﬂ_m'ﬁ'b_rm_‘l_n_ﬁ"rﬁﬂ_r_rl—ers andability 1s measured both from Innerent. and System dependent point of View.

© ISO/IEC 2015 - All rights reserved
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Table 12.1 — Understandability measures: “Inherent” point of view

symbols are used

represented by known
symbols
B=number of data values

ID Name Description Measurement function DLC
Target entities
Properties
Und-I-1 Symbols Degree to which  X=A/B All DLC
understandability comprehensible A= number of data values .
All target entities

Data value, information item
content

fUl VV}liLll SY lllbulb
understandabiliy is
requested

NOTE Fofr example, specific symbols include characters or alphabet notation.

can be us¢ful to better understand the meaning.

Und-I-2 [Semantic Ratio of the X=A/B All DLC
understandability common A= number of data values All target efitities
recognized defined in the data diction- &
vocabulary which ary Data vdlue; information item
isused interms by using a common content, vocabulary
of definitions vocabulary
given in the data B=number of data values
dictionary definded in the data
dictionary
NOTE 1 The “common” vocabulary needs validation by human or instruments. The availability of synonyms

NOTE 2 Example: distance in Miles or Kilometers is always necessary to be specified.

Und-I-3 |Master data
understandability of Master Data is
due to metadata

definition

Understandability X=A/B
A=number of data items of

master{data files with
existing metadata

B=number of data items of

master data files

All DLC
All target entities

Data item, information item
content

NOTE 2 $ee ISO/IEC 25012,5.3.2.7.

NOTE 1 Metadata are essential to understand the meaning of data items.

Und-I-4 [Datavalues Data values are
understandability undérstandable
by intended users
in the specific
context of use

X=A/B

A= number of data values
easily understandable by
intended users
B=number of data values
that users attempt to
understand during an
observation period

All DLC except Data design
Data file

Data value, information itenj
content

NOTE Example, i€ can be verified counting number of users’ complaints during an observation period.

.

provided by a data model

ID Name Description Measurement function DLC
Target entities
Properties
Und-D-1 Data model Degree to which  X=A/B Data design
understandability data models A= number of elements
. . Data model
provide considered understandable
understandable  in adata model Element
information B= number of elements

28

© ISO/IEC 2015 - All rights reserved



https://standardsiso.com/api/?name=0be9b0e6859ec5b04a4bf3590da008f6

Table 12.2 (continued)

ISO/IEC 25024:2015(E)

ID Name Description Measurement function

DLC
Target entities
Properties

NOTE 1 It can be verified by interviews or questionnaire.

realize a software application.
NOTE 3 See Table A.5 and Table B.1.

NOTE 2 Example: this QM can be used when a developer have to read a data model provided by an analyst to

Und-D-2 Data Degree to which ~ X=A/B

representation datais A= number of data items

understandability representedina considered understandable
comprehensible by intended users

Presentation

Document, fornm, prg
device

sentation

B=number of data items of
master data files

way to users by ~ B=number of data items  Data item
system and presented in a specific
software device
Upd-D-3 Linked master Understandability X=A/B AWDLC
data of master datais A=number of data items of All Target entities
understandability due to linked master data files with &
understandable automatic linked Data item, information Item
metadata understandable metadata

efficiency of interrelated datasets.

NPTE 3 See ISO/IEC 25012, 5.3.2.7.

NQDTE 2 Metadata are linked by the system, using specified software, data formats, data dictionary.

NDTE 1 This QM reflects the maturity of master data management that allows integration of the system and

8.14 QMs for availability

Avjailability measures provide the degree to which data has attributes th
authorized users and/or applicatigns'in a specific context of use.

Availability can be measured{rom the ”"System dependent” point of view only.

Table 13.—“Availablity measures: "System dependent” point of view

at enable it to be ref]

rieved by

in Name Description Measurement function DLC
Target entities
Properties
Aya-D-1 Data Ratio of data items X=A/B All DLC except Data d¢sign
availability available when A= number of data items .
. : . . e . All Target entities
ratio required available in a specific period of
(e.g. during time Data item
harlnlp/rncfnrn B-—numberofdataitems
procedures) requested in the same period of
time

well as during normal processing.
NOTE SeeISO/IEC 25012, 5.3.3.1.

NOTE Required specific period or duration can possibly be included during backup or restore procedures, as

© ISO/IEC 2015 - All rights reserved
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Table 13 (continued)

ID Name Description Measurement function DLC
Target entities
Properties
Ava-D-2 Probability The probability of X=A/B All DLC except Data design
of data successful A= number of times that data All Target entities
available requests trying to items are available for the 8
use data items requested duration Data item
during requested  B= number of times that data
2| 43 ik fad £ £l
Uurdlivll ILCIIIO AdICT I b\iub‘) LU IVUT LUIIC
requested duration
Ava-D-3 |Architecture Degree to which X=A/B Data design
elements architecture A=number of elements of the Architecture
availability elements are architecture available for the
available intended users Element
B=number of elements of the
architecture
NOTE 1 The availability of architecture elements can imply the availability of related target entity.
NOTE 2 An example is the availability of information about the data quality rules{that are elements of an
architectyre.
NOTE 3 $ee Table A.5 and Table B.1.
8.15 QMs for portability
Portabilify measures provide the degree to which data has attributes that enable it to installed |or
moved from one system to another preserving the existing.quality in a specific context of use.
Portabilify can be measured from the “System dependent” point of view only.
Table 14 — Portability measures: "System dependent” point of view
ID Name Description Measurement function DLC
Target entities
Properties
Por-D-1 |Data Data quality;does  X=A/B All DLC except Data design
portability  not decrease after A= number of data items that .
. . o : All Target entities
ratio porting preserve existing quality after
(or-migration) porting Data item
B=number of data items
ported
NOTE 1 In this QM;the portability refers to the result of the porting.
NOTE 2 $ee ISQ/IEC 25012, 5.3.3.2.
Por-D-2 |Prospective Degree to which X=A/B All DLC except Data design
data pnrf:\hi]ify ofdata A-number ofdataitemsthat

portability  item conforms to

can be moved to a target sys-

All'Target entities

requirements tem Data item
B=number of data items for
which portability is expected
NOTE This QM refers to the possibility to implement a porting activity.
Por-D-3 Architecture Degree to which X=A/B Data design
elements architecture A=number of elements of the .
.o . Architecture
portability elements are architecture are portable for a
portable specific user Element
B= number of elements of the
architecture required
30 © ISO/IEC 2015 - All rights reserved
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ID Name Description Measurement function

DLC
Target entities
Properties

NOTE 1 Example: data models and data dictionary are portable.
NOTE 2 See Table A.5 and Table B.1.

8.16 QMs for recoverability

coverability measures provide the degree to which data has attributes that enable it to mailntain and

Re
preserve a specific level of operations and quality, even in the event of failure, in a specifi¢ contgxt of use.
Rgcoverability can be measured from the “System dependent” point of view only.
Table 15 — Recoverability measures: "System dependent” point of view
in Name Description Measurement function DLC
Target entities
Properties
R¢c-D-1  Data Degree to which X=A/B All DLC except Data d¢sign
recoverability datastoredina A= number of data ifems o
. . All Target entities
ratio device are successfully and cérpectly
successfullyand recovered by the'system Data item
correctly B=number of.data items that
recovered are required'to be recovered
NPTE SeeISO/IEC 25012,5.3.3.3.
R¢c-D-2  Periodical Data is backed X=A/B All DLC except Data d¢sign
backup up periodically  Asmumber of data items -
as stated in (or data file) successfully All Target entities
requirements backed up periodically Data item
B=number of data items
(or data file) to be backed up
R¢c-D-3  Architecture Degree to which X=A/B Data design
recoverability arehitecture A=number of elements of the .
. Architecture
elements are architecture successfully
recoverable recovered Element
B=number of elements of the
architecture that shall be
managed by back-up/restore
procedures
NOTE See TableA.5 and Table B.1.
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Annex A
(informative)

QMEs used to define QMs

To each QME, defined in this document, are associated: unique name, target entity, measurement

method and a NOTE (see ISO/IEC 25021:2012).

Table A.1 — Number of accesses

QME nam

19’}

Number of accesses

Target en

ity

All target entities

Measurement method

The count of attacks

NOTE The count is registered in a log
Table A.2 — Number of attributes
QME namp Number of attributes
Target entfity Contextual schema, data models, data dictionary
Measurement method The count of all different attributes (relevant properties of a target entity) that
satisfy the condition given in the specific quality requirement definitions
NOTE e.g. attributes concerning the addréss in term of “state, city, street and the street
number”
Table A.3 — Number of data items
QME namp Number of data iteis
Target entity Data file, RDBMS, Document, form, presentation devices

Measurement method

The count of'different structures, classes, or formats of data item that satisfy the
conditionygiven in the specific requirement definitions.

NOTE The'term field can be a synonym, intended as a smallest identifiable unit of data
within a certain context for which the definition, identification, permissible valugs
and other information is specified by means of a set of properties

Table A.4 — Number of data values

QME namp Number of data values

Target entity All target entities

Measurement method

The count of data values that satisfy a specified condition

NOTE e.g. number of software faults, amount of software development line of code

operational period of system
Table A.5 — Number of elements

QME name Number of elements

Target entity Architecture, data model, data dictionary

Measurement method The count of elements of an architecture, data model or one of the parts into which
a property may be subdivided through an analysis
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Table A.5 (continued)

NOTE Element of architecture or data model
e.g. user-interface, business workflow, data access process, communication process
Table A.6 — Number of entities
QME name Number of entities
Target entity Contextual schema, conceptual model
Meascranaant oot o d Th st af ool gl d ol e aaan an o £ o oo n ntranc atad
MeastremehTmeerot - CoOH T O e ar—Wotrra Pt hHo Mt o rat e o ConeeprTrepreseiitea
NPTE Examples of target entities: data model, contextual schema
Table A.7 — Number of information items
QME name Number of information items
Tqrget entity All target entities

Mgasurement method

The count of information items that satisfy a a specifi€éd condition

NOTE

Examples of target entities: data dictionary

Table A.8 — Number of metadata

QME name

Number of metadata

Tqrget entity

Data dictionary

Mgasurement method

The count of data which deséribe other data

NOTE

The count of data that dgscribe other data giving information of the context where
they are used.

Table*A9 — Number of records

QME name

Number of records

Tqrget entity

Datafile, DBMS, RDBMS (tuples)

Mgasurement method

Ay~

Theycount of records of the same structure, class or format that satisfy th
conditions given in the specific QME definitions

NPTE Data items treated as unit or records
e.g. deposit record, transaction record, interview result, survey result
Table A.10 — Number of times
QME name Number of times
Tqrget entity All target entities

Mgasurement method

The count of times that a specific periodic phenomenon or action occurs

NOTE

The observation of a phenomenon can provide a probability of an event

Table A.11 — Size

QME name

Size

Target entity

Data file, DBMS, RDBMS

Measurement method

The amount of space used in bytes or multiple of them

NOTE

e.g. the duplication of data is a typical case that can influence the size
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Table A.12 — Time

QME name Time

Target entity Data file

Measurement method The calculation of the duration of an event

NOTE Refers to the interval between a starting time and an end time of any process
described in the specific QME definitions (Time (duration) = end time - start time).
When it is used, frequency is the number of times in which a specific phenomenon
or action occurs per unit-time.
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Annex B
(informative)

QMEs, Target entities and QMs

To each QME and Target entity are associated correspondent QMs.

Table B.1 — QMEs (from A.1 to A.6), target entities and QMs
QMEs |A.1 number A.2 number |A.3 number |[A.4 number A.5 numbep A.611umber
Farget entities of accesses of attributes |of dataitems |of data values |of elements of entities
Architecture Cen-144
Ava-D-3
Por-D-3
Rec-D-3
Contextual Com-I-7 Comtl-6
sdhema
Data models Acc-I-5
Cre-I-4
Und-D-1
Conceptual Com-I-7 Comtl-6
data model
Logical
data model
Physical
data model
DLta dictionary Com=[*8
Dpcument Acs-I-1
Acs-D-1
Acs-D-2
Und-D-2
Data file Acc-1-1 Acc-1-2
Acc-1-3 Acc-1-4
Acc-1-7 Com-I-4
Com-I-1 Cre-I-2
Con-I-1 Pre-I-1
Con-I-2 Tra-I-1
Con-I-3 Und-I-4
Con-I-5
Con-I-6
Cur-I-1
Cur-I-2
Eff-1-1
Pre-D-1
Tra-D-1
Tra-D-2
DBMS Tra-I-1
RDBMS Con-I-1
Form Acs-I-1 Eff-1-2
Acs-D-1
Acs-D-2
Und-D-2
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