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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,
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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 t

heir practical

value. They are not intended to be exhaustive and users of this International Standard are encouraged

to refine them if necessary.

Quality measurement division

This It|1ternational Standard is a part of ISO/IEC 2502n series that currently consistsof|
Internptional Standards:

— ISP/IEC 25020 — Measurement reference model and guide: provides areferen|
gyide for measuring the quality characteristics defined in ISO/IEC 25011,

— ISP/IEC 25021 — Quality measure elements: provides a format for 'Specifying qu
el¢gments and some examples of quality measure elements that canbe used to const
qyality measures.

— ISP/IEC 25022 — Measurement of quality in use: prevides measures includi
measurement methods and quality measure elements forithe quality characteristics
infuse model.

— ISP/IEC 25023 — Measurement of system and Software product quality: provi

influding associated measurement methods.'and quality measure elements for

chlaracteristics in the product quality model

the following

ce model and

hlity measure
ruct software

hg associated
in the quality

[des measures
the quality

— ISP/IEC 25024 — Measurement of data quality: provides measures includifg associated

measurement methods and quality-mieasure elements for the quality characteristi
quality model.

Figurel 1 depicts the relationship\between this International Standard and the other
ISO/IBC 2502n.

25020:
Measurement
reference model
and guide

/’l‘x"‘x
25020 gives guide for developing and
specifying Quality Measures

°s in the data

standards in
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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
quality models for system/software products, quality in use, and data. A service quality is under
development. Practical guidance on the use of the quality model is also provided.

— ISO/IEC 4502n — Quality Measurement Division. The standards that form this division ilnclude
a systemfsoftware product quality measurement reference model, definitions of quality\measures,
and practjical guidance for their application. This division presents internal measures.of software
quality, external measures of software quality, quality in use measures, data quality'measurgs from

”, and “System dependent” point of view. Quality measure elements forming foundations

— ISO/IEC 2503n — Quality Requirements Division. The standards that-form this divisign help

nts elicitation for a system/software product to be developed designing a procgss for

rovide
v}ether
enmting a

ISO/IEC 2505[0 to ISO/IEC 25099 are reserved for SQuaRE extension International Standards|which
currently includes ISO/IEC 25051 and ISO/IEC 25060 to ISO/IEC 25069.

vi © ISO/IEC 2015 - All rights reserved
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INTERNATIONAL STANDARD
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Systems and software engineering — Systems and software
Quality Requirements and Evaluation (SQuaRE) —
Measurement of data quality

1 Scope

This 1
quality

This Ix

It incl
Intern
element and target entitiy (Annex B), considerations about specific quality measure ele
C),ali
charad

This In
gradeq
and us

This Ix
compuy

People

This International Stanidard is intended to be used by people who need to produce an
quality

rin terms of characteristics defined in ISO/IEC 25012.

Iasic set of data quality measures for each characteristic;

b= - 1 _C4 | h S L e Jode £ s 1
ILCTIIAtIUIIAD otdIIUdI'U UTITIIITS Udld YUdIIly 1TITASUITS TUD YJUdIILIL4ALUIVTIY ' 11ITdSU

ternational Standard contains the following:

asic set of target entities to which the quality measures are applied during the dat

explanation of how to apply data quality measures;

ing the data

h-life-cycle;

uidance for organizations defining their own measures for data quality requirements and evaluation.

ides, as informative annexes, a synoptic table of’ quality measure elements d¢
htional standard (Annex A), a table of quality measures associated to each qu

5t of quality measures in alphabetic order (Annex D), and a table of quality measur
teristics and target entities (Annex E).

ternational Standard does not define ranges of values of these quality measures tg
because these values are defined fof each system by its nature depending on the s
ers’ needs.

pfined in this
lity measure
ments (Annex
es grouped by

rate levels or
stem context

ternational Standard can bejapplied to any kind of data retained in a structured format within a

ter system used for any kinds of applications.

managing data and services including data are the primary beneficiaries of the qua

r measures while’pursuing their responsibilities.
quirer (airdndividual or organization that acquires or procures data from a supplie

aluator (an individual or organization that performs an evaluation, which can, for
btihg Taboratory, the quality department of an organization, a government organizat

ity measures.

d/or use data

).

example, be a
jon, or a user).

User (an individual or organization that uses data to perform a specific function).

© ISO/IEC 2015 - All rights reserved

Developer (an individual or organization that performs development activities including
requirements, analysis, design, implementation, and testing data during the data-life-cycle).

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).

Quality manager (an individual or organization that performs a systematic examination of the data).

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

cooperati

legacy information system;
data warehouse;

distributed information system;

ve information system;

world wide web.

The scope dog
— knowledg

statistica

2 Conforr

Any measure
conformed to

a) selecting
b) selecting
c) selecting

character
d) providing
e)

this Inter
Order of item

When using
measurement

data mining techniques;

listing any additional quality measures or quality measure elements used that are not incly

s not include the following:

e representation;

| significance for random sample.

nance

this International Standard:
data quality characteristics to be specified or evaluated as defined in ISO/IEC 2501

ad target entity for which data quality characteristic shall be measured;

istic concerning a target entity;

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

national Standard.
b a) and b) can be applied in reverse.

modified or new data quality measures, the user shall specify the target e
method, andrelated data quality characteristics of ISO/IEC 25012 or specifying an)

data quality 1
quality meas
other quality
included in t

based yet on bes

hodel thatds-being used. This International Standard does not provide a complets
re related to data defined during the data-life-cycle. The user may also identify
measures depending on the technology applied. Even if a number of quality me

ment process for requirement, implementation, or evaluation of data quality shall be

2;

the appropriate data quality measures defined in Clause 8 by each data gquality

ded in

ntities,
y other
list of
r some
asures
re not

is Internatlonal Standard have not been emplrlcally vahdated and some of them :

opportunity to 1mprove the data quahty measures

3 Normative references

and an

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, th

e 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

© 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,

ISO/IE

NOTE

C 25021, and the following apply.

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

reproduced here.

4.1

standards are

archit
<syste
(4.19),

[SOUR

Note 1
particy
system
(4.4), c
data aj
(view),

Note 2
setting]
operat
Interna

contextlual schema (4.4)).

Note 3
system

4.2

attrib
inhere
qualitz

[SOUR

4.3
comp
syste
associ

ecture
m> fundamental concepts or properties of a system in its environment embodied
relationships, and in the principles of its design and evolution

CE: ISO/IEC 42010:2011]

to entry: In this International Standard, the term “architecture” is intendéd as “architec|
lar view of the architecture being the work products considered expréssion of the perspect
that concerns data (4.5). Architecture of data includes architecturéelements such as con
bnceptual, logical, physical data models, data dictionary (4.6), and_ documents. In practice
d data modelling, from the beginning of software engineering, have many levels, such as
conceptual, and physical (see ANSI/X3/SPARK Three Level Architecture, 1975).

to entry: The term “environment” is used in ISO/IE€ 42010 to refer (system) context d
and circumstances of all influences upon a system that includes developmental, technolo|
onal, organizational, political, economic, legal, xegulatory, ecological, and social infly
tional Standard, the (system) context, where data models (4.10) are applied, can be repr

to entry: In ISO/IEC 42010, 4.2.4, Note’lj “the architecture of a system is a holistic con
s fundamental properties best understood via multiple views of that architecture”.

[1te
nt property or characteristic of a target entity (4.36) that can be distinguished qus
itively by human or automated means

CE: ISO/IEC 25000:2014]

ter system
containing one or more components and elements (4.19) such as computer
htedsoftware, and data (4.5)

4.4

n its elements

fure of data”, a
ive of a specific
textual schema
architecture of
pxternal model

btermining the
wical, business,
ences (in this
esented by the

ception of that

intitatively or

(hardware),

contextual schema
formal description of the boundary of the context of use where data models (4.10) are applied

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

4.7
data file

different languages, and usage

set of related
Note 1 to entry

4.8
data format
arrangement

Note 1 to entry

49

data item
smallest iden
permissible v

[SOURCE: ISO
Note 1 to entry
Note 2 to entry

4.10

data model
graphical and
to achieve it
organization.

[SOURCE: ISO

Note 1 to entry
logical, and phy

Note 2 to entry
called contextu

Note 3 to entry

£ Jefd 10 & rad 14
MUt rciurus kT-L\JJ trvaittuu ds da ullitc

: In this International Standard, data set is a synonym of data file.

pf data (4.5) for storage or display

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

ifiable unit of data (4.5) within a certain context for which the definition, identifi
hlues, and other information (4.21) is specified by means of a set of properties

IEC 25021:2012, Annex A]
: Field is considered a synonym of data item.

: Data item is a physical object “container’ of'data values (4.17).

textual representation of analysis that identifies the data (4.5) needed by an organ

IEC/IEEE 31320-2:2012, 3.1.44]

: It is usual to distinguish conceptual model (a model of the concepts relevant to some end
rsical when they represent data at different level of abstraction from high to low.

r: The formial description of the boundary of the context of use where data models are ap
al schenia (4.4).

:"A\data model identifies the entities, domains (attributes) (4.2), and relationships (assoc

cation,

zation

5 mission, functions, goals;® objectives, and strategies and to manage and rate the

eavor),

plied is

ations)

with other data 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

4.12

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

[SOURCE: ISO/IEC 25012:2008, 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
evaluating data quality (4.11)

ization of an abstract set of possible values, characteristics, and set of operjations for an
attribyte (4.2)

Note 1 fo entry: Examples of data types are character strings, texts, dates, numbers, images, soungds, etc.
[SOURCE: ISO/IEC 25012:2008, 4.7]

4.17
data value
contert of data item (4.9)

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

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

[SOURCE: ISO/IEC 25000:2005]

4.18
databpse management system
organized collection of structured data

Note 1[to entry: In order to use database management systems (DBMS), it is necessary to reprdsent data (4.5)
and thq relative operations on it in terms of a data model (4.10), a data definition and manipulatiop language (see
Table .34}

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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4.21
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

/1EC 25012:2008, 4.10]

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

interpretation

4.22
information

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

item

separately ide

[SOURCE: ISO

Note 1 to entry

Note 2 to entry

4.23
information

information (4

to satisfy are
[SOURCE: ISO

4.24

information
one or more c
resources suc

[SOURCE: ISO

4.25

master data

data (4.5) helq
for an enterpi

[SOURCE: ISO

Note 1 to entry
that are essent

4.26
measure

variable to wlrich avalue is assigned as the result of measurement (4.27)

L 1oL o £ oL i 4. 24 21 o+ 3 A | | 4 | d dals Jd £ L
IILITIAUIT UU\A)’ Ul lllJUl mrucIiuri LT.L.LJ LIIdt 15 lJl UUuUulLTU, STtUI Ty, diIIUu UutIiivilITu 1UT ITUIIT
IEC/IEEE 15289:2015, 5.13]
: Information product is a synonym.

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

jtem content
.21) included in an information item (4.22), associated with.a)system, product, or §
gquirement or need

IEC/IEEE 15289:2015, 5.14]

kystem
bmputer systems (4.3) and communication systems together with associated organiz
h as human, technical, and financial resources that provide and distribute information

IEC 25012:2008, 4.14]

| by an organization that describes the entities that are both independent and funda
Irse that it needs to refetence in order to perform its transaction

22745-2:2010, 14.9:modified]

: Master data is'a.subset of data of a computer system (4.3), identified, categorized, and m
al for the corebusiness of an enterprise.

nuse

ervice

htional
(4.21)

mental

anaged

Note 1 to entry: The term “measures” is used to refer collectively to base measures, derived measures, and

indicators.
[SOURCE: ISO
4.27

/1IEC 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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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

[SOURCE: ISO/IEC 25012:2008, 4.13]

4.30

presel
device

4.31

qualit
measu
elemer

[SOUR]

4.32

qualit
measu
option|

[SOUR]

4.33

qualit
define
specify

[SOUR

1tation device
used to present data (4.5) to the intended user of a system

y measure
e (4.26) that is defined as a measurement function (4.28) of two or more values of g
ts (4.32)

CE: ISO/IEC 25010:2011, 4.3.10]

y measure element
e (4.26) defined in terms of a property and the measdrement method for quantifyiry
ally the transformation by mathematical function

CE: 1SO/IEC 25021:2012, 4.14]

y model
[ set of characteristics, and of relationships between them, which provides a f
ring quality requirements and evaluating quality

CE: ISO/IEC 25010:2011, 4.4:8]

mana

Note 1
relatio
etc) (s

4.35
sema
meani

ipnal database management system

ement system forrelational database

iality measure

g it, including

famework for

o entry: In orderto use relational data base management systems (RDBMS), it is necessafy to represent

al model ofydata that organizes data (4.5) with specific characteristics (tables or relatio]

e Table ¢:39).

tics

ns, unique key,

[SOURCE: ISO/IEC/IEEE 31320-2:2012, 3.1.175]

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
Collectlon Ofl'ljfnrmnf'lnn (A. 71) related to g CpQFIFIF subsot of terms related to a cpnr‘]ﬁr domain

Note 1 to entry}: Vocabulary is generally used to keep consistency, to avoid duplication, and to support synjonyms.

5 Abbreviated terms

The following abbreviations are used in this International Standard.

QM Quality Measure

QME Quality Measure Element

DLC Data-Life-Cycle

DBMS DIabase Management System

RDBMS  Refational Database Management System

6 Use of data QMs

6.1 Data qpality measurement concepts

Stated and implied needs of system/software quality are represented in the SQuaRE series of stapdards
by quality m¢dels that categorise system/software product quality, quality in use and data quality
characteristids. The concept of data quality characteristics is defined in ISO/IEC 25012 that categorizes
data quality into 15 characteristics.

The measurable quality-related properties of a data are called properties to quantify, with assqciated
QMs. These groperties(are measured by applying a measurement method. A measurement method
is a logical sequence (of)operations used to quantify properties with respect to a specified scale. The
application ofla megasurement method is called a QME.

The data qualjity.characteristics can be quantified by applying measurement functions. A measufement
function is an algorithm used to combine QMEs. The result of applying a measurement function derives
QM. In this way, QMs become quantifications of the data quality characteristics. More than one QM can
be used for the measurement of a data quality characteristic (see ISO/IEC 25021, Figure 5).
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ality characteristics can be evaluated using QMs that are defined by applying a

ing to ISO/IEC.25012, data quality can be measured from "Inherent” and “Syste

s from~'Tnherent” point of view may be applied to data itself, in particular to the f

re 2 — Relationship among quality models, QM, QME, property to quantify, target entity

2 describes the relationship among qualit§Zmodels, QMs, QMEs, properties to quantjify, and target
5. Referring to the data quality model deseribed in ISO/IEC 25012, the arrows indicate

the following:

measurement

m-dependent”

llowing:

y required for

thécharacteristicin 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

a product. Moreover, data quality influences quality in use which represents thg
he final user.

ribed in this International Standard.are concerning data and can be used over 3
other processes, for example:

h data quality requirements;

e data quality;

t and implement data governance, data management, data documentation process;
t and implement [T services management processes;

t improvergent of data quality and effectiveness of business decisions process;
hark dataquality of different data management solutions during investigation prog

Le the-quality of system and/or software components that produce data as an outcd

of the development and maintenance process is able’ to realize high quality of data,

effect

11 DLC

ess;

me.

In each stage of a DLC, data quality can be assessed by measuring characteristics from target entities.

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

The fo]lowing target entities are considered.

Target] entities related to the Data design stage:

architecture;

— copntextual schema;

ddta models (conceptual, logical, physical);

— ddta dictionary; Q<<

— ddcument. Q
>

Properfties specified for these target entities: Qj\

— attribute; $\'\Q

— el¢ment; A’\Q)

— information; \O

oF
C)\\C)

metadata;

-

N

vogcabulary

Target
integrqtion, Data

— d

essing, Presentation, Other use, Data store, Delete:

ta file;
D

O
3
\

entities relat@ o the other stages of DLC Data collection, External data acquisition, Data

RDBMS:
form;
— presentation device.

Properties specified for these target entities:
— data format;
data item;
data value;

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 experimental use by researchers.

7 Formatjused for documenting QMs for data

The data QM{ listed in Clause 8 are categorised by the data quality characteristics in {SO/IEC P5012.
For each data|QM the following information is provided:

a) ID:identification code (or identifier) of a data QM; each ID consists of the following three parts:
— abbreviatled alphabetic code representing the quality characteristics;
— I (“Inhergnt”) or D (“System dependent”) expressing the point of view-efdata quality characteristics;
— serial numpber of sequential order within data quality characteristics and point of view;
b) Name: QY name related to data;

c) Descriptjon: the information provided by the data QM and (when useful) the purpose of the mgasure;
d) Measurement function: formula showing how thel@MEs are combined to produce the QM;

e) DLC, Tanget entities, Properties: DLC includes stages of the DLC where the data QMEs are
applicablg, target entities and properties of'target entities;

f) Note: in §he note, additional information such as an acceptable range of values, reference t¢ other
standard§, explanations or interprétdation or criteria, measurement method used to obtdin the
measureq can be defined (i.e. automatic tools, customized software, activities such as inspelctions,
audits, rejviews, etc.).

8 DataqQ

8.1 General

This Internatjonal-Standard provides a basic set of data QMs generated by a measurement fynction

applied to th

Generally, the measurement function normalizes the value within a range from 0,0 to 1,0 (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 sev

In this

eral entities.

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

Annex

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

C provides QMEs references.

Annex

Annex

D provides QMs listed in alphabetic order.

E provides QMs identifiers for data quality characteristics and target entities

8.2 (QMs for accuracy

Accura

cy measures provide the degree to which data has attributes that ¢orrectly repr

value ¢f the intended attribute of a concept or event in a specific context-of use.

Accurd
the va

bsent the true

cy can be measured from the “Inherent” point of view only.Accuracy implies in sgme cases that

ues agree with an identified source of validated information.

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

ID Name Description Measurement function DLC
Target entities
Properties
Acc-1-1 Syntactic Ratio of closeness of | X=A/B All DLC except Data design
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 yalue

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

NOTE |l A single value is considered “syntactically accurate” when it is the same as one from an i

dentified

ata design

sourcq of validated information: the result is “yes” or “no”.
NOTE P An example of ajlow degree of syntactic accuracy is when the word Mary is stored as Mdrj.
NOTE B See ISO/MEE€25012,5.3.1.1.
Acc-1-2 Semantic Ratio of how accurate X=A/B All DLC except I
i are the data Valu.es " A= number of data values Data file
accuracy terms of semantics in .
. semantically accurate
a specific context b " £ dat 1 ‘ Data value

which semantic accuracy is
required

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
assurance data measured for accuracy
B= number of data items for Data item
which measurement is
required for accuracy

Data file

© ISO/IEC 2015 - All rights reserved

13


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

ISO/IEC 25024:2015(E)

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 .
. TR . . 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 reduce therisk of inaccuracy, outliers shall be validated by humans or instruments.)

NOTE 1 Outlier: a value that is numerically distant from the rest of values. An outlier is an exception. It dan be
calculated with different methods (see C.1).

NOTE 2 For ekample, in the following distribution of values concerning the same phemontenon (100, 105} 120,
80, 75, 60, 130} 2000), the last case (2000) represents an outlier that could be convehierit to verify.

NOTE 3 For X} lower is better.

Acc-I-5 Data Data model describes X=A/B Data design
mofglel the system with the A= number of elements.of
; Data models
accpiracy required accuracy the data model that accurately
describe the system Element

B= number of elements of
the data modelthat describe
the required accuracy within
the requirement specification
of the system

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

NOTE 2 This M is based on the subjective opinien of intended users of data models, that reflects the quility
(in terms of 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
rapresentatior).

NOTE 4 The qccuracy of a data rhodel A, compared for example with a previous data model B, depends oh the
appropriate aijd detailed graphical representation against the requirements within the specification.

NOTE 5 Itisiptended thataidata model describes the system in terms of the objects defined in 4.10.
NOTE 6 Generally, 0 <X (X=1 is better).
NOTE 7 See TpbleA.5 and Table B.1.

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
information based on the requirement specification of data from the stakeholders and include documentation
to interpret the meaning and properties of data correctly.

NOTE §¢ See Table A.8 and Table B.2.

Acc-1-7  Data Are data values X=A/B All DLC except Data design
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  Datajitem, data yalue
from minimum to maximum)
B=number of data items for
which can be defined a
required interval of values

NOTE | Required of value is able to be defined in a requirements specification of the system. The gcceptable
value ¢f interval is decided by management decision or by statistical analysis from information of QMs or
obseryation of natural phenomena.

8.3 (QMs for completeness

Completeness measures provide the degree to which data associated with a target entity| has expected
values|for all related properties of target entity(ifr a specific context of use.

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

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

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

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

ID Nanie Description Measurement function DLC
Target entities
Properties
Com-I-1 Record Completeness of X=A/B All DLC except Data design

completeness dataitemsofa A= number of data items with
record withina associated value not null in a
data file record Record, data item, data value
B= number of data items of
the record for which
completeness can be measured

Data file

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)

itemin a data
file

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
completeness values of a data A= number of data values for

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

Patafiie

Data item, data value

NOTE See ISQ

/IEC 25012, 5.3.1.2.

reflects the qu

NOTE 2 The g
the correspon
upon a system
economic, legd
characterizes

NOTE 3 This

NOTE 4 Gene
conceptual dat
value > 1 cani

model (B) that

specification of the conceptua
NOTE 5 See Table A.6 and Table B.1.

Com-I-5 Empty False X=1-A/B All DIC except Data design
recprdsina completeness of A=number of records where Datafile
dathp file records withina all data items are empty
data file B= number of records in a Record, data item
data
file
NOTE Records exist but are empty.
Com-I-6 Corjceptual Completeness X=A/B Data design
dath model of entities A= number of entities of the
. . Contextual schema, concgptual
comppleteness described in conceptual data model data model
conceptual data B= numberof entities of the
model vs. conceptual data model that Entity
contextual describé the contextual schema
schema completely
NOTE 1 This M is based on the subjective point of view of intended users of a conceptual data model, that

ality (in terms of completeness) of this artifact for the user’s needs and present or future gpals.

ompleteness of the contextual schema characterizes the extend to which the schema reprejsent
ling real world or future evolution. The context is determined by circumstances of all inflyences
that includes develepmental, technological, business, operational, organizational, political
1, regulatory, ecological and social influences. The completeness of conceptual model

he presence/absence of entities included in the model.

DM does nottake into account attributes.

rally, 0.2X1(X=1 is better); a value between 0,1 can indicate a lack of number of entities of the
amadels (A) or partial consideration of complete contextual schema, on the other hand, a

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

DLC
Target entities
Properties

Name Description Measurement function

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
parameter.

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

NOTE f## Generally, 0 < X (X=1 is better); a value between 0,1 can indicate a lack of number of attfibutes of the
concepjtual data models (A); on the other hand, a value >1 can indicate an overdescription ofattiriputes of
concepjtual data model (A) in comparison with the conceptual data model (B) that describé the cqntextual
schemp completely; this kind of situation may be an excess of specification of attributesof-concefjtual data
model|(A).
Com-1{8 Metadata Completeness X=A/B Data’design
completeness of attributes for A= number of attributes with Data dictionar
metadata complete metadata within thé y

data dictionary Metadata

B= number of attributes-for

which metadata are expetted

within the data dictionary
NOTE [l The meaning of attribute is the definition of 4.2.
8.4 ()Ms for consistency
Consigtency measures provide the degree to which data has attributes that are free from|contradiction
and are coherent with other data in a specific’context of use. They can be either or both among data
regarding one target entity and across singilar data for comparable target entities.
Consigtency can be measured from the “Inherent” point of view only. Consistency can b¢ measured in
reference to a single computer systém or to more computer systems in the same or in diffgrent systems.
Meas;:k'ement 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
ID Name Description Measurement function DLC
Target entities
Properties

Con-I-] .S/Referential For each value of X=1-A/B All DLC except Dpta design

table exists the
same value of the
same attribute in
a different table;
i.e. there is link
between the same
attribute
represented in
different tables
and they contain
the same values

consistent by value

B= number of data items for
which referential integrity
must be defined

L integrity——oneattribute-ofa—A=numberof dataitemsnot——— @ —————
Data file, RDBMS

Data item, data value

©150/1
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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 Data format Consistency of X=A/B All DLC except Data design
consistency data format of the A=number of data items Data file
SAIe data Ttem witere the formatof ait
properties is consistent in Data item
different data files
B=number of data items for
which format consistency can
be defined
NOTE It can He applicable to the same data item in the same system or different systems.
Con-I-3  Risk of data Risk of having X=A/B AlKDLCE except Data design
incgnsistency inconsistency due A= Number of data items .
D . L Data file
to duplication of  where exist duplication in
data value value Record, data item, data Jalue
B= Number of data items
considered
NOTE 1 Risk {s considered proportional to the number of duplicates (see C.2).
NOTE 2 In cage of multiple tables:
Azz:jZiDij (j=1..T)
where
Djj = number of duplications found [in column i of tabléj (see C.2)].
B=Yjm; *nj/T (j=1..T)
where
T = number offtables
m; = number of rows of table j
n; = number of|colums of table
In other words
B=[[rows*columns] tpie 1 -.-+[rows*columns] taple n ] / number of tables
NOTE 3 For X} lawer'is better (see examples in C.2).
Con-I-4 Architecture Degree towhich — X=A/B Datadesign
consistency the elements of A= Number of elements of an Architectur
the architecture  architecture that have a chitecture
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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B=number of data items for
which consistency are
measured

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

consis [ENCYy measures.

NOTE | QM is not measuring the quality of the data, but it measures the thoroughness and applica‘tion of the

Con-I-¢ Semantic Degree to which  X=A/B
consistency semantic rules are A=number of data items
respected where values are semantically

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

All DLC except D
Data'file

Data item, data v

hta design

alue

NOTE P SeelISO/IEC 25012, 5.3.1.3.

NOTE [l Example: An employee’s birth date cannot be later than his ‘tecruitment date”.

8.5 (Ms for credibility

Credilbfility measures provide the degree to which data has attributes that are regarde|

believable by users in a specific context of use,

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

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

d as true and

B=number of information
items to be validated/certified

ID Name Description Measurement function DLC
Target entities
Properties
Cre-I-1 Values Degree to which X=A/B AllDLC
credibility informationitems 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 ¢ontent, data
credible process value

NOTE L QM can be applicable to data items (permissible values) and could be extended to evalug

te credibility

of records, data files, etc.
NOTE 2 QME A includes the verification of outliers (see ACC-1-4).

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

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

which source credibility can be
defined

NOTE Data v{

lues provided or validated by rightful data owner are considered certified data values.

Cre-I-3 Datd
dict
cred

Degree to which
onary data dictionary
ibility provides credible

information

X=A/B

A= number of information
items in the data dictionary for
which values are

Data design
Data dictionary

Information item content,

validated/certified by a specific value

process
B=number of information
items in the data dictionary

data

NOTE See Mle A.7 and Table B.2.

Cre-I-4 Datj
el

mo
cred

Degree to which
data model
ibility provides credible
information

X=A/B
A= number of elements afa
data model with appropriate

Data design

Data model

definition validated/ceftified by Element

a specific process
B=number of elemients of a
data model

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

8.6 QMsfo

I' currentness

Currentness measures provide the degrée to which data has attributes that are of the right a

specific conte

Currentness d

xt of use.

an be measured fremthe “Inherent” point of view only.

Table 5§ = Currentness measures: “Inherent” point of view

be in a

ID Namgp Description Measurement function DLC
Target entities
Properties
Cur-I-1 Update Degree to which X=A/B Data integration, Data
frequency dataitemsare A= number of data items processing, Data store
updated with the updated with the required Data file
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 SeeISO/IEC 25012, 5.3.1.5.
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Table 5 (continued)
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.)
Cur-I-3—Ypdate Degreetowitich X=A7B ADEE
item frequency A= number of information e
. L . : L All target entities
requisition requisition of items with an explicit update
explicit update data requisition Information/item ¢ontent, 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
Accesgibility measures provide the degree to which datacan be accessed in a specific context of
use, particularly by people who need supporting techhology or special configuratigqn because of

some (lisability.

Access

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

Table 6.1 — Accessibilitysmeasures: “Inherent” point of view

considered
acgessible by
intended users

relevant to the user’s task
within a specific context of use
having values accessible by
intended users

B= number of data items that
are relevant to the user’s task
within the context of use having
values that are required to be
accessible in conformance to
qpr—\r‘ifir‘nrinn

ID Name Description Measurement function DLC
Target entities
Properties
Acs-1-1 User Degree towhich X=A/B Data collection, External data
accessibility data values are A= number of data items acquisition, Preseptation

Document, form, presentation

device

Data item, data va
information item{
voice or sounds)

lue,
(e.g. images,

NOTE 1 Particular case of data item accessibility can refer to paper form or screen; the technology can assist users through
specific software such as screen reader for the screen (assistive technology).

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

NOTE 3 SeelISO/IEC 25012, 5.3.2.1.
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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
with textual B=number of data items for = Data item, data value, data
representation) which device accessibility can ~ format, information items
be defined (e-g-1mages, voice or sourjds)
NOTE 1 It can be verified by interviews or questionnaire.
NOTE 2 SeeI$0/IEC 25012, 5.3.2.1.
Acs-D-2 Data Degree to which X=1-A/B Data collection, External flata
format data or A= number of data items not  acquisition; Presentation

accgssibility information are accessible due its format

not accessibleby =~ B=number of data items for Docunient, form, presentgtion

the intended users which format accessibility can dexdes
due to a specific be defined Data item, data format,
format information items (e.g. infages,

voice or sounds)

NOTE 1 For ekample, number of document in PDF not accessible by théscreen reader, because of its fornjat not
managed by tHe device.

NOTE 2 It car] be verified by interviews or questionnaire.

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

8.8 QMs fdr compliance

Compliance rheasures provide the degree to which data has attributes that adhere to stardards,
conventions dr regulations in force and similar rules relating to data quality in a specific context|of use.

Compliance i measured both from “Iiherent” and “System dependent” point of view.

Table 7.1 —€ompliance measures: “Inherent” point of view

ID Nanje Deseription Measurement function DLC
Target entities
Properties
Cmp-I-1 Regulatory- Degree to which X=A/B All DLC except Data desigh
conlpliance datavaluesand/or A=number of data items that All tareet entities
of value format comply with have values and/or format that §
and/or 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

compliance dataitem comply

due to with specific

technology standards,
conventions or
regulations

ID Name Description Measurement function DLC
Target entities
Properties
Cmp-D-1 Regulatory Degreetowhich X=A/B All DLC

A= number of data items that
conforms to standards,
conventions or regulations due Data item
to technology

B= number of data items that

shall conform to standards,

All target entities

CONVEntions or regulations due
to technology

NOTE [See ISO/IEC 25012, 5.3.2.2.

8.9 (QMs for confidentiality

Confidentiality measures provide the degree to which data has attribtites that ensure that it is only

accessjble and interpretable by authorized users in a specific contextef use.

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

Table 8.1 — Confidentiality measures: “Inherent” point of view

usage data values are
fulfilling the
requirement of
encryption

ID Name Description Measurementfuiiction DLC
Target entities
Properties
Cnf-I-]] Encryption Degree to which X=A/B AllDLC

A= number of data values
eorrectly and successfully
encrypted and decrypted Data value
B= number of data values with

encryption and decryption

requirement

All target entities

NOTE 1 SeelISO/IEC 25012, 5.3.2.3:

NOTE 4 Example of data values interested are not limited to personal or confidential information. That is|to say any other
informgition can be encryptédbased on specification/requirement of a system or compliance to law or regylation.

Tablé8.2 — Confidentiality measures: "System dependent” point of vieyw

vulnerability dataitem defined
as confidential can
be accessed by
authorized users
only

ID Name Description Measurement function DLC
Target entities
Properties
Cnf-D-1 Non Degree to which X=1-A/B AlIDLC

A= number of accesses
successfully performed during
formal penetration attempts by Data item
unauthorized users to reach

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

All target entities

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 DLC
Target entities
Properties
Eff-I-1  Effidient  Ratio ofusingdata X=A/B Data integration, Data
datgditem formatsthatallows A=number of data processing, Data stare
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 item,-data format

which format is tested for
efficient operation

NOTE 1 SeeI$0/IEC 25012, 5.3.2.4.

NOTE 2 The qualification of format as efficient can derive from international©r national regulators, resfilts of
tests, etc.

Eff-1-2 Usayle Ratio of data values X=A/B Data acquisition, Presentation
effigiency thatallowintended A=number of data valnes that
users to easily use  intended users evaluate as
them “easily used” Data value, information it¢m
B= number of data values content
evaluated by users

Form, presentation device

NOTE 1 For ekample, in some countries Miles are moré&usable than Kilometers.
NOTE 2 It can be verified by interviews or questionnaire.

NOTE 3 “Easi]y used” can be evaluated comparing the time spent to perform a task by experienced user$ and
novices users:[similar result is better.

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

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

b=size In bytes of record 1n 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)

For example:

for all data items

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).

Eff-D-3 Risk of Wasted space in X=SUM (B) - A Data store
wasted COMpartsonm with A=SIZe T DY TeS asSuMmed 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

NOTE [l QM can be used also for data items duplication (see Eff-D-4).

NOTE R See ISO/IEC 25012, 5.3.2.4.

NOTE B 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 towrecords Data file, DBMS
duplication space occupied by duplication.in'a data file Record

deduplicated B=size in bytes of space
records occupied due to record without
duplieation in the same data file

NOTE [l The duplication problem is more relevant for data files that do not allow the definition of key

constrpints.

NOTE P For example, a typical cost of duplication is the additional mailing cost, for mailing somdthing to

custo:]:ers, when customers are stored more than once in their data base. Example of duplication|of a

customer, wrongly considered a difféyent person:

— Clark Joseph Kent, New YorK
— Clprk J. Kent, NY

One of|these record can he-eliminated.

NOTE B Result value can'vary from 1 to infinite. Lower is better.

Eff-D-§ Time delay® Delay between the X=t2-t1 Data Integration, Pata
of data time at which tl=time when data item is processing, Data gtore, 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 Vallue
W}lil,}l lequ Uf Lll€
same data items
change in system B
(when system A has
to provide values to
system B)
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.

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
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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 m

easured both from “Inherent” and “System dependent” point of view.

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

ID Name Description Measurement function DLC
Target entities
Properties
Pre-I-1 Pregision Degree of data X=A/B All DLC except Data desigrl
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 For exa
that only some d

NOTE 2 See IS(

mple, B is concerning a data file where all data values are supposed to have thyee,decimals. For A is yerified
ata values have the requested precision. X will be less than 1.

/IEC 25012, 5.3.2.5.

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

ID Name Description Measurement function DLC
Target entities
Properties
Pre-D-1 Preg¢ision Degree to which X=A/B All DLC except Data design
of data data format keep A= number of data items Data fil
forl‘Iat precision according defined and\perceived with the atatue

to the specification requestedprecision/data format Data item, data format
B=number of data items for
which precision of format is
required

NOTE 1 Data fq
NOTE 2 See IS(

rmat precision can be verifiegd based on the data format specification.

/1EC 25012, 5.3.2.5.

8.12 QMs fo

Traceability 1

access to the ¢lata and.of any changes made to the data in a specific context of use.

Traceability i

r traceability.

heasures provide the degree to which data has attributes that provide an audit frail of

mreasured both from “Inherent” and “System dependent” point of view.

26
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Table 11.1 — Traceability measures: “Inherent” point of view

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
which access traceability is
expected

NOTE 1 SeelISO/IEC 25012, 5.3.2.6.

NOTE 3 This QM is not measuring the traceability process; traceability exists and it conforms to the requirements. The
resultif y/n.

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

ID Name Description Measurement function DLC
Target entities
Properties
Tra-D-l Users The possibilityto  X=A/B All DLC except Data design
access keep information =~ A= number of data jtems for Data file
traceability aboutusersaccess which user access’traceability is
to data using expected and realized Data item
system capabilities, B= number 6f'data items for
for investigating which user@ecess traceability is
who read/wrote expected
data
NOTE [ See ISO/IEC 25012, 5.3.2.6.
Tra-D-p Data values The possibility to \X=A/B Data Processing, Data Store,
traceability trace the history-of = A= number of data items for ~ Delete
adataitem value” which values are traceable .
. . Data file
using system using
capabilities system capabilities Data item, data value

B=number of data items for
which values are expected to be
traceable using system
capabilities

8.13 QMs forunderstandability

Under$tandability measures provide the degree to which data has attributes that enablg¢ it to be read
and inferpreted by users, and are expressed in appropriate languages, symbols and units in a specific
contextOf USE.

Understandability is measured both from “Inherent” and “System dependent” point of view.
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Table 12.1 — Understandability measures: “Inherent” point of view

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

symbols are used

represented by known
symbols

B=number of data values
for which symbols
understandabiliy is

Data value, information item
content

requested

NOTE For exdmple, specific symbols include characters or alphabet notation.

Ratio of the
common
recognized
vocabulary which
is used in terms
of definitions
given in the data
dictionary

Und-I-2 Semfntic
understandability

X=A/B

A= number of data values
defined in the data diction-
ary

by using a common
vocabulary

B=number of data values
definded in the data
dictionary

All DLC
All target entities

Data value, information|item
contént, vocabulary

NOTE 1 The “common” vocabulary needs validation by human or instpuments. The availability of synonyms

can be useful fo better understand the meaning.

NOTE 2 Exaniple: distance in Miles or Kilometers is always necessdry 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

masterdata files with
existing metadata

B=Znumber of data items of

master data files

All DLC
All target entities

Data item, information {tem
content

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

NOTE 2 SeeI$0/IEC 25012,5.3.2.7.

Und-1-4 Datq values Data values are
understandability understandable
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 desfgn
Data file

Data value, information|item
content

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

Table 12.2 — Understandability measures: "System dependent” point of view

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

provided by a data model

28
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Table 12.2 (continued)

ID Name Description Measurement function DLC
Target entities
Properties

NOTE 1 It can be verified by interviews or questionnaire.

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

NOTE 3 See Table A.5 and Table B.1.

Und-D-2 Data Degree to which  X=A/B Presentation
CPDIrESCNidiion adid J CI' O1 Adtd ILC .
understandability representedina considered understandable devi ’ ., presentation
. . evice
comprehensible by intended users
way tousersby ~ B=number of dataitems  Data itefn
system and presented in a specific
software device
Und-D}3 Linked master Understandability X=A/B All DLC
data of master datais A=number of data items of All Target entitles
understandability due to linked master data files with &
understandable automatic linked Data item, infojmation Item
metadata understandable metadata

B=number of data-items of
master data files

NOTE [l This QM reflects the maturity of master data management that allows integration of theg system and
efficiefcy of interrelated datasets.

NOTE R Metadata are linked by the system, using specified software, data formats, data dictiongry.
NOTE B See ISO/IEC 25012, 5.3.2.7.

8.14 QMs for availability

Availapility measures provide the degnee to which data has attributes that enable it to b¢ retrieved by
authoriized users and/or applications in a specific context of use.

Availapility can be measured from the ”System dependent” point of view only.

Table 13~~="Availablity measures: "System dependent” point of view

ID Name Description Measurement function DLC
Target entities
Properties
Ava-D{l Data Ratio of data items X=A/B All DLC except Dgta design
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
backup/restore B= number of data items
procedures) requested in the same period of
time

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

NOTE SeeISO/IEC 25012, 5.3.3.1.
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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 &
use data items requested duration Data item
during requested  B= number of times that data
duration items are requested for the
requested duration
Ava-D-3 Architecture Degree to which X=A/B Data design
elements architecture A=number of elements of the Architecture
avallability elements are architecture available for the
available intended users Element
B= number of elements of the
architecture
NOTE 1 The gvailability of architecture elements can imply the availability of relatedtarget entity.
NOTE 2 An ejample is the availability of information about the data quality rules;that are elements of ap
architecture.
NOTE 3 See Thble A.5 and Table B.1.
8.15 QMs fdr portability

Portability measures provide the degree to which data has attributes that enable it to insta
ne system to another preserving the existing-quality in a specific context of use.

moved from d

Portability cah be measured from the “System dependent” point of view only.

Table 14 — Portability measures: "System dependent” point of view

led or

B=number of data items
ported

ID Name Description Measurement function DLC
Target entities
Properties
Por-D-1 Data Data qualitydoes X=A/B All DLC except Data design
portability notdecrease after A= number of data items that .
. . o : All Target entities
ratip porting preserve existing quality after
(or'migration) porting Data item

B= number of elements of the
architecture required

NOTE 1 In this QM;the portability refers to the result of the porting.

NOTE 2 See I$QMEC 25012, 5.3.3.2.

Por-D-2 Prospective Degree to which X=A/B All DLC except Data design
data portability of data A=number of data items that All Tarcet entities
portability  item conformsto can be moved to a target sys- &

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 Architecture
portability elements are architecture are portable for a

portable specific user Element

30
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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

Recoverability measures provide the degree to which data has attributes that enable it to maintain and

preserjve a specific level of operations and quality, even in the event of failure, in a specific fontext of use.
Recov¢rability can be measured from the “System dependent” point of view only.
Table 15 — Recoverability measures: "System dependent” peint of view
ID Name Description Measurement function DLC
Target entities
Properties
Rec-D{l Data Degree to which X=A/B All DLC except Ddta design
recoverability datastoredina A= number of data item’s o
. . All Target entitie
ratio device are successfully and corgectly
successfullyand recovered by thésystem Data item
correctly B=number of.data items that
recovered are requiredto be recovered
NOTE [ See ISO/IEC 25012, 5.3.3.3.
Rec-D{2 Periodical Data is backed X=A/B All DLC except Ddta design
backup up periodically  A=snumber of data items e
as stated in for data file) successfully All Target entitie
requirements backed up periodically Data item
B=number of data items
(or data file) to be backed up
Rec-D{3 Architecture Degreeto which X=A/B Data design
recoverability architecture A=number of elements of the .
. Architecture
élements are architecture successfully
récoverable recovered Element
B=number of elements of the
architecture that shall be
managed by back-up/restore
procedures
NOTE Jee Table A.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 name Number of accesses

Target entity All target entities
Measurement method The count of attacks

NOTE The count is registered in a log

Table A.2 — Number of attributes

QME name Number of attributes

Target entity Contextual schema, data models, data dietiénary

Measurement method The count of all different attributes (relevant properties of a target entity) thiat
satisfy the condition given in the spegific quality requirement definitions

NOTE e.g. attributes concerning the address in term of “state, city, street and the stfeet
number”

Table A.3 — Number of data items

QME name Number of data itenrs

Target entity Data file, RDBMS; Document, form, presentation devices

Measurement method The countof different structures, classes, or formats of data item that satisfy| the
conditien‘given in the specific requirement definitions.

NOTE Theterm field can be a synonym, intended as a smallest identifiable unit of dpta

within a certain context for which the definition, identification, permissible yalues
and other information is specified by means of a set of properties

Table A.4 — Number of data values

QME name 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

Measurement method

The count of real-world phenomena, fact or concept represented

NOTE

Examples of target entities: data model, contextual schema

Table A.7 — Number of information items

QME npme

Number of information items

Target|entity

All target entities

Measufrement method

The count of information items that satisfy a a specifiéd condition

NOTE

Examples of target entities: data dictionary

Table A.8 — Number of metadata

QME npme

Number of metadata

Targetjentity

Data dictionary

Measufement method

The count of data which describe other data

NOTE

The count of data that describe other data giving information of the dontext where
they are used.

Table'A:9 — Number of records

QME npme

Number of records

Targetjentity

Data file;DBMS, RDBMS (tuples)

Measufrement method

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

NOTE Data items treated as unit or records
e.g. deposit record, transaction record, interview result, survey result
Table A.10 — Number of times
QME npme Number of times

All &

Target-ertity

i Py
IYIT cat gCTCITercIes

Measurement 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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QMEs, Target entities and QMs

To each QME and Target entity are associated correspondent QMs.

QMEs |A.1 number |A.2 number |[A.3 number |[A.4number |A.5 numbér * [|A.6 number
Target entities of accesses of attributes |of dataitems |of data values |of elements pf entities
Architlecture Consl<4
Ava-D-3
Por-D-3
Rec-D-3
Contextual Com-I-7 Com-I-6
schema
Data models Acc-I-5
Cre-I-4
Und-D-1
Conceptual Com-I-7 Com-I-6
data mpodel
Logicgl
data mpodel
Physiqal
data model
Data dictionary Com-I~8
Document Acs-I-1
Acs-D-1
Acs-D-2
Und-D-2
Data fjle 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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