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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for which a technical committee has been
established has the right to be represented on that committee. International organizations, governmental and
non-governmental, in liaison with ISO_ also take part in the wark 1SO collaborates closely with the
International |[Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

International [Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.
The main tagk of technical committees is to prepare International Standards. Draft International Stanglards
adopted by [the technical committees are circulated to the member bodies for voting. ‘Publication 3s an
International [Standard requires approval by at least 75 % of the member bodies casting-a Vote.

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent
rights. ISO shall not be held responsible for identifying any or all such patent rights.

ISO 21090 was prepared by Technical Committee ISO/TC 215, Health informatics.

iv © 1S0O 2011 — All rights reserved
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Introduction

Assistance from the Infrastructure and Messaging Committee in HL7 and the support of Connecting for Health
have been instrumental in the preparation of this International Standard, which is a shared document between
Health Level Seven (HL7) and ISO, and has been produced according the terms of the agreement between
HL7, CEN and ISO (JIC, see http://www.global-e-health-standards.org/), which ensures that the content is
fully available through 1ISO_CEN and HI 7 publication channels

© 1SO 2011 — All rights reserved \"
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INTERNATIONAL STANDARD

ISO 21090:2011(E)

Health informatics — Harmonized data types for information
interchange

Bcope

nternational Standard

— provides a set of datatype definitions for representing and exchanging basic congepts that are commonly

— gpecifies a collection of healthcare-related datatypes suitable for‘use in a number of

hformation environments;

bncountered in healthcare environments in support of information exchange in th¢ healthcare
gnvironment;

ealth-related

— declares the semantics of these datatypes using the terminology, notations and datatypes defined in

—

— gpecifies an XML (Extensible Mark-up Language) based representation of the datatypes.

The
Versi
healt

This

information systems, but is primarily intended to be used when defining external interfaces or

supp

2 Normative references

The

refergnces,_only the edition cited applies. For undated references, the latest edition of th

docu

ISO/I

[SO/IEC 11404, thus extending the set of datatypes defined.in that standard;

requirements which underpin the scope reflect a mix of requirements gathered primar
pn 3 and ISO/IEC 11404, and also-frem CEN/TS 14796, 1SO 13606 (all parts) and past
ncare datatypes.

International Standard can—offer a practical and useful contribution to the internal des

brt communication between them.

following“referenced documents are indispensable for the application of this documen)

menit (including any amendments) applies.

rovides UML definitions of the same datatypes usitig the terminology, notation and types defined in
Unified Modelling Language (UML) version 2.0;

ly from HL7
SO work on

gn of health
messages to

t. For dated
b referenced

EC 4217, Codes for the representation of currencies and funds

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

ISO/IEC 8824 (all parts), Information technology — Abstract Syntax Notation One (ASN.1)

ISO/IEC 11404:2007, Information technology — General-Purpose Datatypes (GPD)

ISO/TS 22220, Health Informatics — Identification of subjects of health care

IETF

© IS0

RFC 1738, Uniform Resource Locators (URL)
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IETF RFC 1950, ZLIB Compressed Data Format Specification version 3.3
IETF RFC 1951, DEFLATE Compressed Data Format Specification version 1.3

IETF RFC 1952, GZIP file format specification version 4.3

IETF RFC 2045, Multipurpose Internet Mail Extensions (MIME) Part One: Format of Internet Message Bodies

IETF RFC 2046, Multipurpose Internet Mail Extensions (MIME) Part Two: Media Types

IETF RFC 2396, Uniform Resource Identifiers (URI): Generic Syntax

IETF RFC 3(166, Tags for the Identification of Languages
IETF RFC 3966, The tel URI for Telephone Numbers™)

FIPS PUB 180-1, Secure Hash Standard

FIPS PUB 1§
Open Group

HL7 V3 Stan
Regenstrief |

W3C Recom

3 Terms

0-2, Secure Hash Standard?)

CDE 1.1, Remote Procedure Call specification, Appendix A

dard, Data Types — Abstract Specification (R2)

hstitute, Inc. and the UCUM Organization, The Unified Gogde for Units of Measure3)

mendation, XML Signature Syntax and Processing®)

and definitions

For the purpgses of this document, the following terms and definitions apply.

3.1
attribute
characteristig

NOTE Th

3.2
class
descriptor fo

3.3
code

of an object that is assigned’a name and a type

e value of an attribute€an’change during the lifetime of the object.

a set of gbjects with similar structure, behaviour and relationships

hoesntatinn r\llb!:o!ﬁnd tha ~cada cvuctam

hyv tha A~ .I’hnr

concept repr!

o hai
cSCrtatorpPuSHECRy T e—author— tHE—COGC—Sy Ster—ot

of that code system

1)
2)
3)

Revision of IETF RFC 2806.
Revision of FIPS PUB 180-1.
Regenstrief Institute, Inc. and the UCUM Organization, Indianapolis, Indiana, USA [viewed 2010-08-23]. Available

from: http://aurora.regenstrief.org/ucum.

4)

World Wide Web Consortium (W3C) [viewed 2010-08-23]. Available from: http://www.w3.org/TR/xmldsig-core/.

ntity
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3.4

code system

managed collection of concept identifiers, usually codes, but sometimes more complex sets of rules and
references

NOTE They are often described as collections of uniquely identifiable concepts with associated representations,
designations, associations and meanings.

EXAMPLES ICD-9, LOINC and SNOMED

3.5
concept
unitafy mental representation of a real or abstract thing; an atomic unit of thought

NOTH 1 It should be unique in a given code system.
NOTH 2 A concept can have synonyms in terms of representation and it can be a primitive;or‘eompositiofal term.

3.6
confprmance
fulfillment of a specified requirement; adherence of an information processing-entity to the requirements of one
or mgre specific specifications or standards

3.7
datatype
set of distinct values, characterized by properties of those values, and by operations on those vallies

3.8
enumeration
datatype whose instances are a set of user-specified’hamed enumeration literals

NOTH The literals have a relative order, but noalgebra is defined on them.

3.9
generalization
taxornjomic relationship between a.more general class, interface or concept and a more specific class,
interface or concept

NOTH 1 Each instance of the specific element is also an instance of the general element. Thus, the specific element
has all the features of the mofe general element.

NOTH 2 The more“specific element is fully consistent with the more general element and contgins additional
information.

NOTE 3  An-instance of the more specific element can be used where the more general element is allowed.

3.10
informatiomrprocessing entity
anything that processes information and contains the concept of datatype, including other standards,
specifications, data handling facilities and services

3.1
inheritance
mechanism by which more specific elements incorporate structure and behaviour of more general elements

3.12

interface
specifier for the externally-visible operations of class, without specification of internal structure

© 1SO 2011 — All rights reserved 3
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3.13
invariant

rule about the features of a class which must always be true

3.14
operation

service that an instance of the class may be requested to perform

NOTE An operation has a name and a list of arguments with assigned names and types, and returns a value of the

type specified.

3.15

specializatiin
lationship between a more general class, interface or concept and a more specific ¢lass,

taxonomic ri
interface or
constraining

3.16

concept where the more specific entity adds new features or redefines existing' features by

their possible behaviours

string character set

character sef

3.17
valueSet

used in all string content throughout this International Standard

that which fepresents a uniquely identifiable set of valid concept répresentations, where any cophcept

representatig

NOTE A

4 Abbres

n can be tested to determine whether or not it is a member of the value set

Concept representation can be a single concept code or a pést-coordinated combination of codes.

VZiated terms

For the purpgses of this document, the following abbfeviated terms apply.

CEN Corn

CNE Cod

CWE Cod

GPD Ger

HL7 He

Q)

IETF Inte

nité Européen de Normalisation (European Committee for Standardization)

ed no exceptions

ed with exceptions
eral-Purpose Datatypes

Ith Level Sevén, Inc.

rnet Engineering Task Force

bétdentifier

OID  Obj

OMG  Object Management Group

UML Unified Modelling Language

W3C World Wide Web Consortium

XML Extensible Mark-up Language

© 1S0O 2011 — All rights reserved
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5 Conformance

5.1 General

An information processing product, system, element or other entity may conform to this International Standard
either directly, by utilizing datatypes specified in this International Standard in a conforming manner, or
indirectly, by means of mappings between internal datatypes used by the entity and the datatypes specified in

this

NOTE

International Standard.

The term "information processing entity" is used as defined in 3.10, which is consistent with how it is used in

ISO/IEC 11404:2007, Clause 4. Specifically, this definition includes applications and also other standards and

speci

5.2

5.21

Anin

b)

c)

d)

The

to de
other
confd

addi

Reqy

addi
long
whe

ications.
Direct conformance

Direct conformance definition
formation processing entity which conforms directly to this International Standard shall:
pecify which of the datatypes specified in Clause 7 are provided by the'entity and which are

efine the value spaces of the healthcare datatypes used by the\entity to be identical to the
pecified by this International Standard;

pecify to what extent the value spaces of the datatypes‘are constrained for use within its ow

p the extent that the entity provides operations other than movement or translation of v
perations on the healthcare datatypes which can be derived from, or are otherwise consis
haracterizing operations specified by this Interhational Standard;

1

herein, when the datatypes are represented in XML;

g
!

ptionally, publish a formal econformance profile making these statements clear, or rg
ublished by some other informiation processing entity.

above-mentioned requirements prohibit the use of a type-specifier defined in this Internatio
signate any other datatype (but, see 6.3 concerning the scope of the datatype names). T
limitation on the-déefinition of additional datatypes in a conforming entity. For instang
rming information ‘processing entity could continue to use ISO/IEC 11404 general-purpose
tlon to these healthcare datatypes.

irement-d)’does not require all characterizing operations to be supported and permits thg
onal operations. The intention is to permit the addition of semantic interpretation to the ¢
ps”it does not conflict with the interpretations given in this International Standard. A confli(

Alvan charantarioinas AnAratian ~ailA At ha imaniamantad A v A At ha pa AN af ]

t

not;

value spaces

h context;

alues, define
tent with, the

epresent these datatypes using the«Extensible Mark-up Language (XML) representation described

ference one

nal Standard
hey make no
e, a directly
datatypes in

provision of
atatypes, as
t arises only

& grveTm unuluuu\,nl_nn\d opTTratoTT cothaHRetbe |||||J|\,|||\,|u.uu o WoethahRotbe LARAZ= LR LLEAT LA-LF) 3|

provided operations on the datatype.

en the entity

Examples of entities that could conform directly are language definitions or healthcare specifications whose
datatypes, and the notation for them, are those defined herein. In addition, the verbatim support by a software
tool or application package of the datatype syntax and definition facilities herein should not be precluded.

Information processing entities claiming direct conformance with this International Standard do not always
need to use the datatypes defined in this International Standard to represent the concepts, i.e. simply because
an address datatype is defined does not mean that the address datatypes must always be used for
representing addresses. However, the type defined within this International Standard shall be used where the
context is interoperability using these datatypes.

© 1SO 2011 — All rights reserved
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Information processing entities claiming direct conformance with this International Standard may further
constrain the value domain of any of the datatypes within their context of use. The conformance statement
shall make clear how constraints are applied within the information processing entity and how values that do
not conform to the imposed constraints are handled.

Consistency of characterizing operations specified by conforming entities may be assessed by these criteria.
Where operations have the same name as the operation defined within this International Standard, they are
consistent if the operation can be invoked with the same parameters to return the same result. Other
parameters may be defined, but shall have default values or be defined using additional definitions of
operations with the same name but other parameter lists.

11 r or—all-of tha

Information p

defined in thi

5.2.2 Conf

When an inf

roacocacina-aoantitine Alatmainasy Ale~nt A~ fAraa A~ Arn At A~ A A EAn AT ey r
roCCSomMg—CritrtC o Crar g U C Cr— CoOmMor T aCC—arCToT— T CquimrcO—tO—Car—atty Or—am—or—tric

5 International Standard "types". Other terms such as "data structures" may be used.

brmance statements

prmation processing entity claims direct conformance with this International )\Standard, it s

make a conf¢rmance statement.

It is anticipd
International
standard. In
advisory or g
creating, shal

This Internat
should be cl
scope of the

In addition
5.2.1 a) to d)

choose to da.

ted that other standards bodies would make conformance statemients with regard tqg
Standard both in a general sense and in the sense of adopting these datatypes for a part
addition, it is anticipated that certain countries publish profiles{of these datatypes on eith
normative basis. Finally, vendors and purchasers of healthcare)applications may well find U
ring and publishing these conformance statements.

onal Standard makes no rules about either the form of.the statement or how it is published,

early and formally presented and made availablexo-all interested parties associated wit

information processing entity.

to specifying that conformance statemenis" shall contain formal statements pertainir
this International Standard makes additional rules about what they shall or should say of

Direct conformance statements shail:

hich character set and enceding applies; the default is Unicode (see 6.7.5);

brnative mechanism forproviding history and audit data is provided, define how it maps {
nd audit informationten datatypes (see 7.1.3);

make clear how attribute and collection cardinality are specified (see 7.1.5);

bw the attributes nullFlavor, updateMode and flavorld on ANY are managed (see 7.3.3);

ties.are-'used, make clear exactly how and when the QTY attributes expression, origina
nty.and uncertainty Type are used;

ypes

hould

this
cular
er an
sein

but it
h the

g to
may

o the

Text,

3);

define how references within this document context are resolved (see 7.12);

5.2.21
a) define w
b) if an altg
history 4
c)
d) defineh
e) if quanti
uncertai
f)
(see 7.9
9)
h) specify t
5.2.2.2
a)
b)
6

o what degree the XML format is adopted and define the namespace that is used (see A.1).

Direct conformance statements should:
define defaulting rules for language (see 7.4.2.3.7);

declare what languages are supported in the QTY.expression property (see 7.8.2.3.1);

make clear what methods may be used to provide alternative definitions for discrete set uniqueness

if the structured documents types are used, document the scope of the document context and clearly

© 1S0O 2011 — All rights reserved
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c) describe which codes may be used in QSC.code (see 7.10.8.3);

d) ifthe structured documents types are used, define how version tracking works in the contexts where it is
used (see 7.12.12.2.1).

5.2.2.3 Direct conformance statements may also:
a) define additional datatype flavors or additional authorities for the definition of flavors (see 6.7.6);

b) make additional arrangements for the use of derived data and the DER NullFlavor (see 7.1.4);

C) q Fin heaw—th. niralla:
OGS TTOvVY UTS vurninrorinm

see 7.3.2.3.4);

=Th
B
+
p
Y
+
]
(08
J
3
th
=]
B
+
b
m

xtenstofr—properties—on—+XIT are used

d) ¢larify how telecommunication and postal addresses are selected for particular purposes (se¢ 7.6.2.3.2);

e) define the code systems to which different name and address part types are. bound (seq 7.7.3.6 and
1.7.5.6).

5.3 |Indirect conformance

5.3.1] Indirect conformance definition
An information processing entity which conforms indirectly to this.International Standard shall:

a) provide mappings between its internal datatypes and the healthcare datatypes confofming to the
gpecifications of Clause 7;

b) gpecify for which of the datatypes in Clause #’an inward mapping is provided, for which an outward
mapping is provided and for which no mapping is provided;

pecify whether the XML representation described in this International Standard is us¢d when the
atatypes are represented in XML{ or whether it is used optionally to provide an alternativg namespace
pr the XML representation;

=h O

d) optionally, publish a formal’ conformance profile making these statements clear or rgference one
published by some other_ information processing entity.

Examples of entities whieh could conform indirectly are healthcare specifications, applicatigns, software
engirjeering tools and~other interface specifications, and many other entities that have a concept of datatype
and an existing notation for it.

Stanglards forexisting healthcare specifications yet to be proposed as International Standards are expected to
provifle foriindirect conformance rather than direct conformance.

Information processing entities claiming indirect conformance with this International Standard do not always
need to use the datatypes defined in this International Standard to represent the concepts, i.e. simply because
an address datatype is defined does not mean that the address datatypes must always be used for
representing addresses. However the type defined within this International Standard shall be used where the
context is interoperability using these datatypes.

Information processing entities claiming indirect conformance with this International Standard may further
constrain the value domain of any of the datatypes within their context of use. The conformance statement
must make clear how constraints are applied within the information processing entity and how values that do
not conform to the imposed constraints are handled.

Information processing entities claiming indirect conformance are not required to call any or all of the types
defined in this International Standard "types". Other terms, such as "data structures" may be used.

© 1SO 2011 — All rights reserved 7
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5.3.2 Conformance statements

When an information processing entity claims indirect conformance with this International Standard, it should
make a conformance statement.

This International Standard makes no rules about either the form of the statement or how it is published, but it
should be made available to all interested parties associated with the scope of the information processing
entity.

In addition to specifying that conformance statements shall contain formal statements pertaining to
5.3.1 a) to d), this International Standard makes additional rules about what they shall or should say or may

choose to dor
5.3.21
a) definew
b)
c)
d) if the st
define h
5.3.2.2
a) defined
b) if any ¢
(see 7.4
5.3.2.3
a) define a
b) make ag
c) define K
(see 7.3
d)
e)
7.7.5.6);
f) declare
9)
h)
8

make clear what equality definitions apply and how (see 7.1.2);

make clear how attribute and collection cardinality are specified, if relevant (see-721.5);

clarify how telecommunication and postal addresses are selected for particular purposes (see 7.6.2.3.

define the code systems to which different name and address part types are bound (see 7.7.3.6

ndirect conformance statements shall:

hich character set and encoding applies; the default is Unicode (see 6.7.5);

uctured documents types are used, document the scope of the document context and ¢
bw references within this document context are resolved (see 7.12).

ndirect conformance statements should:
bfaulting rules for language (see 7.4.2.3.7);

pxist, declare the mapping between W3C. digital signature and alternate implementg
5.1).

ndirect conformance statements may also:
ditional datatype flavors or additional authorities for the definition of flavors (see 6.7.6);
ditional arrangements for the\use of derived data and the DER NullFlavor (see 7.1.4);

ow the controlinformationRoot and controlinformationExtension properties on HXIT are
2.3.4);

what [anguages are supported in the QTY.expression property (see 7.8.2.3.1);

describe which codes may be used in QSC.code (see 7.10.8.3);

early

tions

used

and

if the structured documents types are used, define how version tracking works in the contexts where it is
used (see 7.12.12.2.1).

© 1S0O 2011 — All rights reserved
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6 Datatypes overview

6.1

What is a datatype?

In ISO/IEC 11404, a "datatype" is defined as a set of distinct values, characterized by properties of those
values, and by operations on those values (ISO/IEC 11404:2007, 3.12).

A datatype consists of three main features:

4

[«

r

q

Gens

I
f

-

—
Since
the s
in thi

staks
stand

been

comg

6.2

This

Standlard is allocated both a short name and a long name. The formal name of the datatype is the

Each

The
1ISO/I
datat

a value space;

set of properties;
set of characterizing operations.
rally, the definitions of the scope of datatypes revolve around one or other of the‘following n

mmutability (the properties of the datatype cannot change, instead a newinstance is creatg
ave no lifecycle).

[he relationship between equality and identity (if two datatypes are equal they are the same

Coherency of a single concept (each datatype should represént a single concept space).

the application of these concepts to the healthcare information domain and the implication
cope of datatypes are inherently a matter of perspective, the selection criterion for the datat
5 International Standard is based on the set that has emerged from the debates held withi
holder standardization bodies that define healthcare information standards. Since healthcar
ards and specifications are expected to provide mappings to this International Standard, the

deliberately inclusive. These other standards may choose to represent these datatypes wif]
lex structures, but should explain how ta.interconvert these structures with the datatypes de

Definitions of datatypes
International Standard defines a set of named datatypes. Each datatype defined in this
datatype is defined in(two different ways:
n terms of the dafatype specification language and types defined in ISO/IEC 11404;
n UML, using-primitive types taken from the UML kernel package.

SO/IEC\11404 definition is provided to ensure continuity between this International Stan
C1.1404 GPDs, while the UML definition is provided to foster software-driven implements

btions.

bd: datatypes

nstance).

5 of these for
ypes defined
h the various
e information
process has
h other more
ined herein.

International
short name.

Hard and the
tion of these

pes. The ISO/IEC 11404 definitions are semantic and abstract in nature, while the UML d

efinitions are

concrete structural definitions. This International Standard is focused on providing structural concrete
definitions, such that the UML definitions take precedence over the ISO/IEC 11404-based definitions, which

are p

rovided in the interests of continuity with ISO/IEC 11404.

The datatypes defined in this International Standard are an implementation of the HL7 V3 Abstract Data
Types (R2). What this means is that it is possible to implement the exchange of information based on the HL7
V3 Abstract Data Type definitions using the datatypes defined in this International Standard. Annex B
demonstrates how these datatypes are implementations of the HL7 V3 Abstract Data Types (R2).

The datatypes defined in this International Standard are not restricted to the features described by the HL7 V3
Abstract Data Types, nor is the HL7 V3 Data Types Abstract specification required in order to make use of
these datatypes. The semantic definitions in the HL7 V3 Abstract Data Types may be consulted for further
useful information to help implementors understand the use of these datatypes.
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6.3 Datatype names and re-use of common datatype names

Some of the names of these datatypes bear superficial similarity to similar datatypes defined in other
specifications. For instance, this International Standard defines a type REAL and there is a type Real in
ISO/IEC 11404, and a type called Real in the UML kernel (see Note 1 in B.2.7 concerning the use of floating

value types).

This International Standard is not attempting to redefine or replace the definition of real in ISO/IEC 11404 or
UML. Instead, a new type that wraps the underlying "primitive" type is defined, which builds on the
functionality of the underlying type and fits it into the overall architectural framework.

There are m
the underlyin
the common

This Internat
that represe
International
names.

For these n
specification
do not caus
environment

The types B
type wrapper

6.4 Mapp

Like ISO/IE
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implementers should use some form of namespacing to ensure‘that the names of the data

e confusion, perhaps by prefixing the names with some &tsing constant in implemen
5 that do not support proper namespacing of types.
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ng to this datatypes International Standard

C 11404, this International Standard anticipates the use of these datatypes within
5. These specifications must specify=-how the datatypes and features described in
Standard are implemented within thespecification. Datatypes may be adopted and used dir
be mapped to other datatypes or strdctures in different places, or they may not be supported

Cation that uses these datatypes should publish a document or section describing the mag

rmance with ISO/IEC 11404
ional Standard-"asserts direct conformance with ISO/IEC 11404. Although this Interna
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Real;
class;
set;

bag;

octet.
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characterstring;

sequence;
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The healthcare datatypes are class constructs built using these base primitive types. The healthcare
datatypes are partially defined using the datatype definition language defined in ISO/IEC 11404. Since this
language does not provide for generalization/specialization relationships, the datatypes cannot be fully defined
in the ISO/IEC 11404 language, since the generalization/specialization relationships are an important part of
the definition of the datatypes.

6.6 Reference to UML 2

This International Standard defines the datatypes using the UML. The datatypes are all specializations of the
UML Classifier, and the types are defined in this International Standard or are built on the following UML
Kernel types as defined in the OCL 2 specification:

— ¢numeration;
— boolean;

— ipteger;

— string;

— ¢ollection;
— gequence;
— 3et;

— bag.
6.7 | Modelling of datatypes

6.7.1] General

This [nternational Standard presents the relationship between individual datatypes using the fagilities of the
Unified Modelling Language (UML) version 2. This modelling technique provides a means wherehy:

— properties that are common across graups of datatypes can be expressed once;
— & mechanism is provided whereby one datatype within a specification may be substituted by another.
6.7.2| Attribute definitions

Unlesgs otherwise specified;the default value for all attributes and associations is nil.

6.7.3| Generalization/specialization

This [International' Standard defines a series of class representations of healthcare datatypes. [Within these
classes, a.number of generalization/specialization relationships are defined. This has the norfnal meaning
assotiatéd ‘with it as defined in the UML standard, and any instance of a class may be replaced by an
instancelof a specialization of that class. However, some of the specifications that rely upon this|International
Standard may make additional constraints concerning which specializations are permissible in a given context.

6.7.4 Enumeration definitions

This International Standard defines a number of attributes that have an enumerated set of possible values.
Each value in the enumeration represents a concept in a terminology. Within the terminology, there may be
generalization/specialization relationships. In this International Standard, the enumerations are defined in
three ways:

— allist of codes as an ISO/IEC 11404 enumeration;
— allist of codes as a UML enumeration definitions;

— atable defining the enumeration in the narrative of the standard.

© 1S0 2011 — All rights reserved 11
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The table has four rows: Level, Code, Title and Definition.

Level

The level of the concept in the hierarchy of the terminology.

All concepts marked with the same level and not separated by a concept with a level of less
numerical magnitude are siblings, and all concepts that follow after another concept with a
higher level value are children of that concept.

Code

The code that represents the concept.

This is used in the enumerations and to identify the concept in any representation or
exchange of data in this International Standard. The Code is indented to represent the
hierarchy of the terminology.

Title

A short human-readable description of the concept.

Definition

A short definition of the intention of the concept.

The hierarch
defined as i
asserts direg
evaluating m
refers to the

Except in
generalizatio
a more Speci
here codes
parent code.

vy in the enumeration is an important part of the specification. Although the ‘enumeration
hear lists within ISO/IEC 11404 and the UML definitions, any information processing entit
t or indirect conformance with this International Standard shall conform to the relationships

5

W

are
that
hen

eaning (implication) within the enumeration. In addition, this Internationmal Standard occasignally

relationships within the narrative when defining the outcome of someoperations.

the <case of the AddressPartType enumeration,)* the hierarchies repr
h/specialization (also known as subsumption). In these hierarchies, the children codes repr
alized meaning of the parent code. The AddressPartType.enumeration is compositional in nat
epresented as child codes of another code represent ‘parts of the concept represented by

bsent
bsent

ure;
the

As an exampgle, the following is a subset of the table that defines the NullFlavor Enumeration
NullFlavor Enumeration. OID: 2.16.840.1.113883.5:1008
Level Code Description Definition
NI The value’is exceptional (missing, omitted, incomplete, improper).
. .| No.information as to the reason for being an exceptional value is

1 No information > . : :
proyvided. This is the most general exceptional value. It is also the
default exceptional value.

2 UNK Unknown A proper value is applicable, but not known.

3 ASKU Asked.blt Information was sought but not found (e.g. patient was asked but

unknown did not know).

4 NAV Temporarily Information is not available at this time but it is expected that it

unavailable would be available later.

3 NASK Not asked This information has not been sought (e.g. patient was not asked)

MSk There-is-information-onthisitemavailable butit hasnetbeen
provided by the sender due to security, privacy or other reasons.
There may be an alternate mechanism for gaining access to this
information.

2 Masked Warning: Using this Nullflavor does provide information that may be
a breach of confidentiality, even though no detailed data are
provided. Its primary purpose is for those circumstances where it is
necessary to inform the receiver that the information does exist
without providing any detail.

2 NA Not applicable No proper value is applicable in this context (e.g. last menstrual
period for a male).
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In this table, all the concepts listed below NI are indented and marked with a higher level, therefore they are
all specializations of NI. Codes ASKU, NAV and MASK are all specializations of the concept UNK, and codes
UNK, MSK and NA are siblings, specializations of NI, but not of anything else. Consequently, the eumeration
value ASKU implies that the enumeration value UNK is also applicable.

All the enumerations in this International Standard are maintained by HL7, unless otherwise specified.
Revised tables are published on a regular basis. The values defined in this International Standard will not
have their meaning changed, though they may be deprecated. When these revised tables are published by
HL7 or ISO, new enumeration values may be pre-adopted by trading partner agreement prior to the issuance
of a new edition of this International Standard.

enumerated
de.

6.7.5| Strings and character encoding

This |nternational Standard makes reference to both the ISO/IEC 11404 characterstring, and thg UML Kernel
String. For the purposes of this International Standard, these types define fthe same fungtionality: an
immdtable sequence of known length containing zero or more logical characters. This type is hereinafter
referfed to in the narrrative as simply "String".

NOTH 1 Both ISO/IEC 11404 and the UML kernel define additional characterizing operations which might be useful for
implementors, and which can be considered to apply, but are not directly of interest to this International Standard.

NOTHE 2 This International Standard also declares a wrapper {ype for String called ST, which agds additional
functipnality related to how the notion of an immutable sequence of’characters fits into the overall framework of healthcare
datatypes with their associated notions to do with uncertainty, unreliability and conformance.

The $tring datatype contains a sequence of logical characters, which is different from carrying a|sequence of
byteq that encodes a sequence of logical characters.

NOTE 3 Implementers should consider the difference between the two concepts carefully when implementing these
datatypes.

By default, the String type contains ‘Unicode characters. Information processing entities claiming direct or
indirgct conformance should mandate that the unicode character set be used in all String types throughout this
International Standard.

However, there a few character sets throughout the world which are not perfectly mapped into [Unicode. For
this reason, there are ,a\few countries or regulatory domains which may mandate some other ¢haracter set
than Unicode. In these eontexts, standards and specifications that claim direct or indirect conforinance would
suppprt the use of character sets other than Unicode, and should be explicit about which chardcter sets are
suppprted and how-they are represented.

NOTH 4 <Fhere is an obvious implementation cost to choosing to use something other than Unicode. Regulatary
domajns that choose to use something other than Unicode generally have considered this issue at length.

The character set for any given implementation environment, whether Unicode or something else, is referred
to throughout this International Standard as "the String Character Set".

Whether the String Character Set is Unicode or something else, any given encoding that serves the
implementation of the primitive string type in a particular character set may include control bytes that alter the
interpretation of the text. It is assumed that any operations performed take this into consideration. However,
as the operations described in this International Standard are enacted upon the logical sequence of
characters, this issue is not discussed any further.
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6.7.6 Flavors

In addition to the basic datatypes, this International Standard also defines a number of datatype flavors not
independent datatypes in their own right — they are not defined as UML classes, nor as XML schema types.
Instead, Datatype flavors describe common constraint patterns on the datatypes. As such, datatype flavors
cannot introduce new attributes, new codes, default values, or any new defintional material. Datatype flavors
may only make rules about what or how existing features of a class may be used.

Since datatype flavors may not introduce new features or meaning, and since they do not exist as
independent classes in their own right, information processing entities do not need to understand a flavor in
order to process the information correctly. For this reason, any information processing entity declaring direct
or indirect cgnformance with this International Standard 1S able o define datatype flavors or reference ffpvors
defined by sgme other authority, as long as the standard naming rules are followed. These are:

— names ghall consist of a sequence of valid characters, namely letters, digits, underscores: and pefiods;
non-whifespace unicode characters may be used at the descretion of the information progessing entity;

— names s$hall begin with the name of the type from which they are derived, followed by a peripd, a
namespace, another period and then some additional valid characters;

— namespaces are used to prevent flavors described by different sources fronmhaving clashing names;. the
namespace should either be an ISO 3166-1 country code, the applicable/HL7 Realm identifier, or a|DNS

name.
Examples:
T$.CA.BIRTH Rules for dates, of birth published by the relevant
Canadian Authority
TH.NPFIT.NHS_NUMBER NHS Number flavor (fixed root) published by NPFIT
in UK

ED.AU.KESTRAL.DOCUMENT | Rules for acceptable document format for the
Australian company "Kestral"

Datatype flajors defined in this International Standard do not need or have a namespace.

Applications |should not reject an.instance because the flavorld attribute references a flavor that is not khown
to the application. Applications-may reject an instance that references a flavor to which the instance dogs not
conform, but|are not requiredto do so.

The flavors defined_inzthis International Standard do not need to be implemented by or used in assocjation
with informatjon processing entities declaring direct or indirect conformance with this International Standqrd.

6.7.7 Examples

Examples are provided for most datatypes. The examples serve to illustrate various points related to how the
datatypes are used.

The examples are all given as XML examples following the form documented in Annex A. The examples are
presented assuming that the XML document/element that contains them has a charset of UTF-8. Most
examples include an xsi:type making their type explicitly clear, but this is generally not necessary where the
type is fully specified by the context of use and/or schema.

The discussion in the examples may provide references to content published by standard development

organizations other than ISO or HL7. These reference materials are not a normative part of this International
Standard.
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7 Datatypes
7.1 General properties

7.1.1  Immutability

These datatypes are conceptually immutable. The datatypes are defined with no lifecycle, and no operations
that allow the existing datatype to change are defined. However, the datatypes are defined in this International
Standard as classes with attributes, which allows for the value of the datatype to be modified after it is created.

3 define types

3 5 themselves
immdtable. In particular, implementers shall be diligent to prevent the aliasing effects that ‘'may arise from
allowjng the datatype properties to change once they are in use.

7.1.2| Equality

Ther¢ are two aspects to equality viz "are these two data values the same instance?" or "do these two data
valugs represent the same semantic concept?".

In UML/OCL there are two properties to reflect these two aspects of equality. The first is "=", which returns
whether these two values are the same instance, and the second is*"equals", which returns whether these
typeq represent the same concept. For OCL primitive types, sueh as integer, the two properties return the
samg value. For UML Classifiers, the results may be different.

In this International Standard, the equality criteria for each~datatype are specified. This specifies the second
form |of equality: do these two data values represent,the same concept? These definitions off equality are
carefully constructed to meet the criterion that equal,operations shall be reflexive, symmetric, ahd transitive,
thus:

reflexive X equals x must-be true
symmetric | If x equalsytis-true, then y equals x must be true
transitive | If x equalswy, and y equals z, then x must equal z

Because this form of equality isTinherently a semantic notion, the equality definitions may dgpend on the
semgntics of the type, and it may not be simple to determine. Information processing entities claiming direct
confgrmance with this Intérnational Standard shall conform to these equality definitions] Information
procgssing entities claimihg indirect conformance shall make clear what equality definitions apply

Datatype flavors do-hot change the definition of equality.

7.1.3| History.and audit trail

The base.type HXIT defines properties for specifying a validTime during which the value is, was or will be
valid,| and for specifying the identity of an event that was associated with the changes (known as control
information).

The validTime is not an audit trail of the information, used to track when any particular systems associated
particular versions of data with a concept; it is used to make statements about the time period during which
the data item was a correct description of the concept. For instance, in many countries a person may change
their name by marriage or other legal means, and so a particular name is only associated with a person for a
limited time. Similarly, a person's addresses and contact details may change as they move.

The control information is the identity that links to some event in an information system which is associated
with “control” information concerning the change to this data value on a system. This information specifically
relates to the association of data with its concept in systems. The control information reference can be used to
build an audit trail of values across multiple exchanges between systems. See 7.3.2 for more details.
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The various specifications that make use of this International Standard may provide alternative mechanisms
for specifying this history and audit data, particularly the second part relating to system audit trails. In such
cases, the specification will declare, usually in its conformance statement, how such information is handled

and potential

ly mapped into the properties defined in this International Standard.

Datatypes are immutable — their value cannot change. The concept of valid time and control act does not
apply within a datatype. For this reason, whenever a datatype is re-used as the type of an attribute of another
datatype, the invariants will specify that the valid time and control act attributes shall be null.

7.1.4 Null and NullFlavor
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NullFlavor Enumeration. OID: 2.16.840.1.113883.5.1008

1 NI

No information

The value is exceptional (missing, omitted, incomplete,
improper). No information as to the reason for being an
exceptional value is provided. This is the most general
exceptional value. It is also the default exceptional value.

INV

Invalid

The value as represented in the instance is not a member of
the set of permitted data values in the constrained value
domain of a variable.

OTH

Qther

The actual value is not a member of the set of permitted data
values in the constrained value domain of a variable (p g.

concept not provided by required code system).

4 PINF

Positive infinity

Positive infinity of numbers.

NINF

Negative infinity

Negative infinity of numbers.

UNC

Unencoded

No attempt has been made to encode the information
correctly but the raw source informationlis represented
(usually in originalText).

DER

Derived

An actual value may exist, but it must be derived from the
information provided (usually an expression is provided
directly).

2 | UNK

Unknown

A proper value is applicable, but not known.

ASKU

Asked but
unknown

Information was sought but not found (e.g. patient was|asked
but didn’t know).

NAV

Temporarily
unavailable

Informationis not available at this time, but it is expected that
it will be-available later.

NASK

Not asked

This information has not been sought (e.g. patient was|not
asked).

QS

Sufficient quantity

The specific quantity is not known, but is known to be rjon-
zero and is not specified because it makes up the bulk jof the
material. 'Add 10 mg of ingredient X, 50 mg of ingredient Y,
and sufficient quantity of water to 100 ml."' The null flavpr
would be used to express the quantity of water

TRC

Trace

The content is greater than zero, but too small to be
quantified.

MSK

Masked

There is information on this item available, but it has not
been provided by the sender due to security, privacy of other
reasons. There may be an alternate mechanism for gaining
access to this information.

WARNING — Use of this null flavor does provide

information that may be a breach of confidentiality, even
though no detailed data are provided. Its primary
purpose is for those circumstances where it is
necessary to inform the receiver that the information
does exist without providing any detail.

NA

Not applicable

No proper value is applicable in this context (e.g. last
menstrual period for a male).

ISO/IEC 11404 defines the concept of a sentinel value, which is a value in the value space of the type that
does not share in all the characterizing operations of the type. Though there are some conceptual similarities
between nullFlavors and sentinel values, instances of type ANY with nullFlavors are not sentinel values. The
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characterizing operations still apply, though the result of these characterizing operations will be some flavor of
null. This is like the OCL null behaviour, behavioural similarity is why the property is named "nullFlavor".

Unless specifically documented otherwise, all operations defined in this International Standard behave in the
same fashion.

— If the operation is performed on a UML/OCL null value, the result is a UML/OCL null.
— If the operation is performed on a value with a NullFlavor.

— If the operatlon takes no parameters it will return a NuIIFIavor Usually the NuIIFIavor will be NA, but

orming operatlons upon nuIIFIavored values the semantic meanlng of the NullFlavon shII be
congidered.

— If thie operation takes parameters, and any of the parameters are a UML/OCL null, theyresult wil| be a
UML/OCL null.

— Where operations involve values that are null or have NullFlavors, the resulting value will be rull or
have a NullFlavor unless the semantics of the datatypes and NullFlavors dictate otherwise. There are
a few rules about specific operations in this International Standard.

— If the oppration is performed on a proper value.

— If thie operation takes parameters, and any of the parameters.are a UML/OCL null, the result wil| be a
UML/OCL null.

— Where operations involve values that are null or have nullFlavors, the resulting value will be null or
have a nullFlavor unless the semantics of the datatypes and nullFlavors dictate otherwise. There are
a few rules about specific operations in this International Standard.

— Otherwise, the operation will perform as described.
Some specific operations deviate from these rules. This is documented for each operation.

One special|case arises with equality.\comparisons of various nullFlavored values. Two values that [have
NullFlavor NptApplicable are considered equal. While NINF cannot be equal to NINF and PINF cannpt be
equal to PINF, since the actual value is not known, NINF and PINF are clearly not equal. In other caseg, it is
generally nof safe for the comparison to return anything but a NullFlavor — usually NI.

A value of gny type with_a>NullFlavor of NI and where all the other attributes are null or meet thig rule
recursively i semantically-equivalent with a UML/OCL null, and these forms may be interconverted if degired.
Most simple pttributesare declared using a UML or OCL type, such as String, and these may be converfed to
the complex pquivalent, such as ST, with a NullFlavor of NI, if desired.

Because an [attribute may be either null or a nullFlavor, many of the invariants take the form (x.ocllsDefined
and x.isNotNull) implies {condition}. For some invariants, it is not necessary to make this rule since the result
of null (the value of x.isNotNull if x is actually null) implies anything is null, and the invariant will fail gracefully,
but for others the null must be protected against in order for the correct outcome in all cases.

The nullFlavor concept provides a general framework for handling incomplete data which is often encountered
in healthcare information collection, use and analysis. The nullFlavor property may also play a special role in
conformance frameworks in specifications that make use of these types.

Not all the NullFlavors can be used with all the different types. The NullFlavors PINF and NINF may only be
used with specific types (INT, REAL, PQ and TS). The NullFlavor UNC may only be used with types that have
an originalText (CD, QTY, QSET, and specializations). The NullFlavors QS and TRC may only be used
with PQ.
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The two NullFlavors OTH and INV with their other specializations draw a distinction between the actual value
and the value as represented in the instance. Some of the datatypes may be used to provide a representation
of the value which requires subsequent transformation to generate the real value. For instance, an expression
may be provided which generates an actual value that is in the required value domain of the instance, or an
uncoded CD value — with just an originalText. INV, DER and UNC offer the possibility that some transform —
either based on additional information or knowlege — may generate a valid value, whereas OTH with its
specializations is an assertion that it is believed that no better value exists. This invites questions of
confidence — how confident is the source that no better information exists, how sure is the processor that it
believes the source is correct? However these are not resolvable. For this reason, the difference should not
be taken as absolute, but as a statement of intent from the source.

Alth ey are only
exceptional within the parameters defined by this International Standard. Actual values shall always conform
to the rules defined by this International Standard.

iah IN\/. _and itc cnacializatinne ranracant avcentional values in their context of 1ica t
GR—r A —a e RS—SPpeCiattatohsS—1+epresSeht pHeRA— Y-S e H—GOEXxt—o+—uSe—

The NullFlavor DER shall only be used where the context of use makes clear how the) actual yalue can be
derived from the information provided. This International Standard provides QTY expression (s¢e 7.8.2.3.1).
Othef information processing entities may make other arrangements for the usecof DER in their conformance
statements.

NOTH Most often, the correct NullFlavor to use is NI, and there need not be‘@ny burden on implementxrs with regard
to chgosing or persisting the correct NullFlavor. Other than some technical requirements that are clearly documented in
this International Standard regarding the use of the NullFlavors NA, INV, DER, OTH, PINF and NINF, whgnever it is not
clear which NullFlavor is applicable, implementers should be comfortable ‘using the NullFlavor NI. In parti¢ular, if a user
does hot respond to an input field in a data collection procedure, or.the‘data are missing for some unknown reason, NI
would be the most appropriate NullFlavor to choose.

EXAMPLES

Use Case NullFlavor of Choice

User does not respond to input on a screen form NI

Source is not configured to encode( plain text input to required
UNC

codeSystem

Source is unable to encode ‘this particular plain text input to the OTH

required codeSystem becauseit cannot match the text

Patient is unconscious.and’cannot provide name NAV

The system does notsupport this element NI

No proper dosage’ is provided, but an expression is provided so that

the destination” system can calculate the proper dosage from the | INV

patient’s.weight

The ‘patient does not have an address — No Fixed Place of Abode NA

Reporting the duration of an adverse reaction that is ongoing using lVL'h.Igh = NA bgcause the
reaction is ongoing - the

an IVLITS> .
concept of high does not apply

Reporting the duration of an adverse reaction using an IVL<TS>

IVL.high = UNK — we do not

when it is not known whether the reaction has terminated know
The source system is responding to a query for patient details, and

has decided not to include the address because of applicable security

and/or privacy policy.

NOTE Normal security/privacy policy is not to inform the information MSK

recipient that information has been suppressed, for good reason. However
there are a few cases where workflow reasons dictate that it is necessary to
inform the user that information has been denied. The MSK NullFlavor is
provided for these minor cases.

© 1SO 2011 — All rights reserved
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7.1.5 Conformance

Conformance, as discussed in Clause 5, is concerned whether information processing entities conform to this
International Standard. There is an additional aspect, which is also often called conformance, which concerns
which rules are applied to the datatypes by information processing entities such as other standards when the
datatypes are used.

Any information processing entity that uses these datatypes may constrain their use by making some human
language narrative statements concerning how they are used, or by using some formal language statement in
a processible language such as OCL. In addition, this International Standard recognises two additional means

by which the

possible values of the datatypes can be constrained, called "mandatory" and "cardinality”.

Any external
"mandatory"
that is not ny
additional co
does not me
some form @
which case t

The context
specified as
usually presg
differs betwe

For attribute

attribute which is assigned a type from this International Standard may also have a noming
set to true. If the context of use sets this flag to true, the instance shall contain a valid data
I, has no nullFlavor, conforms to all the constraints stated in this International Standard an
hstraints on the value domain stated in the model. If this flag is not set to true, @nd the ins
et the constraints specified in the constraining model, the instance shall eithefr bée labelled
f nullFlavor (though other information may still be provided), or shall be omitted complete
ne default value (usually NullFlavor NI) applies.

of use may also apply a cardinality to an attribute. A cardinality censists of a minimum
a whole number, and a maximum value, specified as a whole number or "*". The cardina
bnted as [minimum value]..[maximum value], e.g. 0..1 or [1.£]y"The meaning of the cardi
en collection based attributes and other attributes.

5 with a collection type (<dtref ref="dt-COLL"/> and its“specializations), the cardinality speg

how many it¢ms may be in the collection. A cardinality maximum-value of * means that there is no limit

number of itd

NOTE 1 TH
data, but the ¢
must be in the

NOTE2 In

nonFlavor) item.

ms in the collection.

is does not imply that information processing entiti€s are required to handle infinitely large collecti
pecification itself places no limit on the size of the collection). The minimum value specifies how many
collection.

the case of a mandatory collection,(the’ collection shall contain at least one non-null (not null, a

For other att
that the attri

ute is not to be represented in the instance, and has an implicit NullFlavor of NI. Cardina

;Ebutes, the only cardinalities that may be applied are 0..0, 0..1, and 1..1. Cardinality of 0 n

1 means that the attribute has a.value, though the value may be a NullFlavor unless the attribute is

mandatory.
A mandatory

NOTE 3  THh
attribute is asg

attribute shall’have a minimum cardinality of 1 or more.

is use of.cardinality is a little different than the standard use of cardinality on attributes in UML. In UML
igned.a‘type of DSET(CS) and a cardinality of 2..3, this means that there must be 2 or 3 sets of CS.

uses are not i

T

compatible; both forms of cardinality may be applied in any information processing entity that claims

| flag
value
J any
ance
using
ly, in

alue,
lity is
nality

cifies
o the

ns of
items

hd no

eans
ity of
also

,ifan
hese
direct

or indirect conformance. Which form is intended should be made clear in the documentation.

7.2 Top level model

For convenience and reference, Figure 1 provides an overview of the datatypes defined in this International
Standard as a UML diagram (see Figure 1).
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Figure 1 — Top level modelBasic datatypes
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7.3 Basic

7.3.1

datatypes

Overview

Basic datatypes are datatypes that provide infrastructural support for specific datatypes, which are defined in
subsequent sections (see Figure 2).

class Basic
150 DataTypes

HXIT

I

validTimeLow: String [0..1]
valid TimeHigh: Strng [D..1]
controlinformationRoot: i [D..1]

controlinformationExtension: Strng [0..1]

?

ANY

+ nullFlavor: NullFlavor [D..1]
+ flavorld: Sat{Strng) [0..1]
+ updateMode: UpdateMode [0..1]

+ equals[ANY) : BL

+ isMull() : Boolean
+ nonMull]) : Boolean
EL

+ walus: Boolean [0..1]

context HAIT

def: let noHistorny : Boolean = validTimeLow.ocllsUndefined and valid TimeHigh.ocllsUndefined

and controlinformationRoot o cllsUndefined and contrellnformationExtension.ocllsUndefined

inw"extension requires root': controllnformationEsdension.ocllsDefined implies
controlinformationRoot.oclisDefined

eontext ANY
def. letisNull : Boolean = nullFlaver.ocllzDefined
def: let isMatNull : Boolean = not isMull

def: let nolpdate : Boolean = updateMode.ocllsUndefined

def: let nollpdate OrHiston () : Baolean = nolpdate and noHistary

def: let nolUpdateOrHistongdmember : AN : Boolean = member.ocllsDefinedimplies
membernolpdate and membernoHistony

def: let invalid : Boolean = {nullFlavor = MullFlavor [NV or nullRfawor = MullFlavor.OTH or
nullFlaver = HullFlaverPINF or nullFlaver = NullFlavor Nt Fer

nullFlavar = NullFlavor. UNC or nullFlavor = NullFlawves BE B

imi"no ANY unless nullFlavored": (isNotMull or invalidg implies not ocll=Typ e OfANY)

context BL
imv "value if not nullFlavored": izHotHulhjmiplies value. ocllsDefined

context BN
BL.NONNULL =l . ine"BHveannot be null": not isMull

7.3.2 HXIT

7.3.2.1

Abstract and

Information
established t

Dé¢scription

his value as valid.

Because of t

Figure 2 — Basic datatypes

private — this.datatype is not for use outside the datatypes in this International Standard.

hbout the\history of this value: period of validity and a reference to an identified even

he-way that the types are defined a number of attributes of the datatypes have values with 3

that

type

derived from HXIT. In these cases the HXIT attributes are constrained to null. The only case where the HXIT

attributes are allowed within a datatype is on items in a collection (DSET, LIST, BAG, HIST).

The use of these attributes is generally subject to further constraints in the specifications that make use of

these types.
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7.3.2
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.2 ISO/IEC 11404 Syntax

type HXIT = class (
validTimeLow : characterstring,
validTimeHigh : characterstring,
controlInformationRoot : characterstring,
controlInformationExtension : characterstring

)

.3 Attributes

3.1 validTimeLow : String: The time that the given information became or will become.\

5 not the time that any system first observed the value, but the time that the actual value becamecorrg

patient changes their name).

7.3.2

Both

3.2 validTimeHigh : String: The time that the given information ceased or will cease to 4

validTimeLow and validTimeHigh shall be valid timestamps using the)format described

(TS.Value).

7.3.2
datat

7.3.2

3.3 controlinformationRoot : Uid: The root of the identifier of the event associated with
ype to its specified value.

3.4 controlinformationExtension : String: The exiension of the identifier of the event a

with $etting the datatype to its specified value.

Together, the root and extension identify a particulaf'record of a real world event that may sup
information about the value such as who made the‘change, when it was made, why it was made,
origirjated the change. These attributes exist because sometimes this information is required, bu
being represented in an external context that:does not contain a proper relationship to the contrg
for the value itself. The record need not-be directly or easily resolvable. Conformance statemen

addit

7.3.2

onal statements about these two.properties, or about how such a reference should be resoly

4  Equality

alid.

ct (i.e. when a

e correct.

in 7.8.13.3.1

setting the

ssociated

bly additional
what system
t the value is
| information
s may make
ed.

Ther¢ is no equality definition for HXIT, since it is an abstract and private type. The attribdites of HXIT

(valiqTimeLow, validTimeHigh, controlinformationRoot, controlinformationExtension) never participate in the
determination of equality’ of specializations of HXIT.
7.3.2|5 Invariants
— If a controlinformationExtension is provided, a ControlinformationRoot shall also be provided
OCL fUI ;I wvdal ;al |ta.
def: let noHistory : Boolean =
validTimeLow.oclIsUndefined and
validTimeHigh.oclIsUndefined and
controlInformationRoot.oclIsUndefined and
controlInformationExtension.oclIsUndefined
inv "extension requires root":
controlInformationExtension.oclIsDefined implies
controlInformationRoot.oclIsDefined
© IS0 2011 - All rights reserved 23
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7.3.2.6 Example

<example
xsi:type="ST" value="This is some content"
validTimeLow="200506011000" validTimeHigh="200507031500"
controlInformationRoot="1.2.3.4.5.6">
</example>

In this example, the value of the example attribute "This is some content" was valid from June 1, 2005,
10 a.m. to July 3, 2005 at 3 p.m. The value was set to "This is some content" by an event which is uniquely
identified by the OID of 1.2.3.4.5.6. Some information system somewhere (and how to determine that should

be in an ap licable conformance prnfiln) will be able to resolve this OID to a reference that may be-used to

determine the user who entered these data into the system.

7.3.3 ANY

7.3.31 Dé¢scription

Specializes HXIT
Defines the hasic properties of every data value. This is conceptually an abstracttype, meaning that no p
value can bg just a data value without belonging to any concrete type. Every public concrete type
specialization of this general abstract DataValue type.

roper
is a

However exd
imply the Nu
type ANY (sd

eptional values (nullFlavored values) may be of type ANY; 'except for the exceptional values that
IFlavor INV, since this requires a type to be meaningful, Not all NullFlavors may be used with the
e 7.1.4 for more details)

7.3.3.2 ISP/IEC 11404 Syntax
type |ANY = class (
validTimeLow : characterstrxitg,
validTimeHigh characterstring,
controlInformationRoot characterstring,
controlInformationExtension characterstring,
nullFlavor NullFl&vor,
updateMode UpdateMode,
flgvorId Set (characterstring)
)
The appropripte use of albthree of the attributes on ANY (in addition to the four properties inherited from HXIT)
is intimately [bound to.the specification with which the datatypes are used, and generally that specifigation
needs to establish.special ways to control their use. Information Processing Entities claiming direct or inflirect
conformancd shall make it clear how the use of these three attributes is controlled.
7.3.3.3 Attributes
7.3.3.3.1 nullFlavor : NullFlavor: If the value is not a proper value, indicates the reason.

Though the nullFlavor concept has some relationship with the UML/OCL null, it is not the same thing, and the
relationship and differences between the two must be understood to properly implement this International
Standard. For further discussion, see 7.1.4 (Null and NullFlavor).

NOTE

do not conform to the requirements placed on the instance (also known as "exceptional instances").

nullFlavor includes the concept of a UML null value, and also includes potentially fully populated instances that

Both nonNull and nullFlavored values shall always be valid according to the rules expressed in this

International

24
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If populated, the value of this attribute shall be taken from the HL7 NullFlavor code system. The current values

are:

NullFlavor Enumeration. OID: 2.16.840.1.113883.5.1008

1 NI

No information

The value is exceptional (missing, omitted, incomplete,
improper). No information as to the reason for being an
exceptional value is provided. This is the most general
exceptional value. It is also the default exceptional value.

2] INV

Invalid

The value as represented in the instance is not a member of
the set of permitted data values in the constrained value

domain or a variable.

3 OTH

Other

The actual value is not a member of the set of permitte data
values in the constrained value domain of a variaple. (e.g.
concept not provided by required code system).

PINF

Positive infinity

Positive infinity of numbers.

NINF

Negative infinity

Negative infinity of numbers.

3 UNC

Unencoded

No attempt has been made to encede the information
correctly but the raw source infermation is represented
(usually in originalText).

3 DER

Derived

An actual value may exXist,’but it must be derived from the
information provided\(usually an expression is provideg
directly).

2| UNK

Unknown

A proper valug(s applicable, but not known.

ASKU

Asked but
unknown

Information-was sought but not found (e.g. patient was|asked
but didn’t-know).

NAV

Temporarily
unavailable

Information is not available at this time but it is expected that
it-will be available later.

3 NASK

Not asked

This information has not been sought (e.g. patient was|not
asked).

Sufficient quantity

The specific quantity is not known, but is known to be rjon-
zero and is not specified because it makes up the bulk jof the
material."Add 10 mg of ingredient X, 50 mg of ingredient Y,
and sufficient quantity of water to 100 ml." The null flavpr
would be used to express the quantity of water.

3 TRG

Trace

The content is greater than zero, but too small to be
quantified.

—

There is information on this item, available but it has ng
been provided by the sender due to security, privacy off other
reasons. There may be an alternate mechanism for gaining

2| MSK

Masked

access to this information.

Warning: Using this null flavor does provide information that
may be a breach of confidentiality, even though no detailed
data are provided. Its primary purpose is for those
circumstances where it is necessary to inform the receiver
that the information does exist without providing any detail.

Not applicable

No proper value is applicable in this context (e.g. last
menstrual period for a male).

© 1SO 2011 — All rights reserved
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ISO/IEC 11404 Syntax for nullFlavor attribute

type NullFlavor = enumerated (NI, INV, OTH, NINF, PINF, UNC, DER, UNK,
ASKU, NAV, QS, NASK, TRC, MSK, NA)

Some of the Null flavors are not generally applicable to all datatypes. The NullFlavors NINF, PINF, QS, and
TRC shall only be used in association with QTY types. The NullFlavor UNC shall only be used with any type
that has an originalText, and when UNC is used the originalText property shall be populated. When the
NullFlavor DER is used, an expression shall be provided.

7.3.3.3.2 updateMode : UpdateMode: This property allows a sending system to identify the role that the
attribute playfs in processing the instance that is being represented.

If populated,|the value of this attribute shall be taken from the HL7 UpdateMode code system iFhe clrrent
values are:

UpdateMode Enumeration. OID: 2.16.840.1.113883.5.57

The item was (or is to be) added, having not been present
1 A Add immediately before. (If it is already present/this may be
treated as an error condition.)

The item was (or is to be) removed{sometimes referred to
1 D Remove as deleted). If the item is part af)a-Collection, delete any
matching items.

The item existed previously-and has been (or is to be)
1 R Replace revised. (If an item dogs-not already exist, this may be
treated as an error condition.)

1 AR Add or replace The item was (ofis to be) either added or replaced. No
P assertion is made as to whether the item previously existed.

There was:(or is to be) no change to the item. This is
1 N No change primarily-used when this element has not changed, but other
attributes in the instance have changed.

Itis not specified whether or what kind of change has
1 U Unknown occurred to the item, or whether the item is present as a
reference or identifying property.

1 K Ke This item is part of the identifying information for the object
y that contains it.

ISO/IEC 114p4 Syntax forupdateMode attribute

type UpddteMeode = enumerated (A, D, R, AR, N, U, K)

If no updatdMede is provided, there is no information as to how this information updates any existing
information. The above-mentioned descriptions use the word "matching". For the purposes of the datatypes,
this means the equality operations defined in this International Standard (in other contexts where this code
system is used, "matching" may have other meanings).

NOTE UpdateMode does not affect the semantics or behaviour of the datatype itself, but can affect the behaviour of
systems processing objects containing instances of the datatype.
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7.3.3.3.3 flavorld : Set(String): Signals the imposition of one or more sets of constraints on the datatype.
The sole purpose of specifying that a constraint that has been used to further constrain the datatype is to
support validation of the instance: a validation engine can look up the rules expressed for the specified flavors
and confirm that the instance conforms to the rules for the flavor. No other processing should depend on the
content of the flavor attribute.

No other semantic or computational use shall depend on the value of this property. If this value is populated,
the datatype flavor(s) shall be a valid constraint on the type of the value.

There is further discussion about the use of datatype flavors in A.3.

7.3.3

By d
spec
deter

The f

The
attrib
then

NOTH

4~ Equality

cfault, equals is determined as specified below. Selected specializations of ANY-~overri
fy how semantic equality is evaluated for the type. Each type clearly documents hoy

e equals to
v equality is

Mmined.
pllowing table summarizes the relationship between null, nullFlavor and equals:
other | null nullFlavor proper value

this
Null null null Null
nullFlavor null nullFlavord nullFlavord
proper value null nullFlavord proper valueP
@ First common generalization of both NullFlavors.
b Unless specifically defined for a specialization, use the generaliequality algorithm.

utes not defined on HXIT or ANY are also equal. If any of the attribute's equality is null o
he result is null or has the most common NullFlavor.

1 See the comments on comparing null\alues in 7.1.4 (Null and NullFlavors).

heneral equality algorithm says that two valuestare equal if they have the same type, and if all the

a nullFlavor

The ¢quality operation is reflexive, symmetric, transitive, and consistent, and implementations shall conform to

thess

This
NullA
withir
NullA

Equa
OCL

NOTH

requirements. The equality rules defined in this International Standard conform to these req

operation conforms to_the general rules for operations and nullFlavors defined in 7.1
lavor), but the rules are/described here in depth, for greater clarity. In particular, the rules

the equals operation: if any of the attributes or collection items have a nullFlavor (ot
lavor NA), the result will become a value of that nullFlavor, unless specifically defined othery

Is does not'override the = operation defined in OCL, nor should it override the normal equi
= operation’in any implementation platform. It defines semantic equality.

2 UpdateMode and flavorld are always ignored when testing for equality.

uirements.

.4 (Null and
are transitive
her than the
ise.

valent for the

7.3.3

5 Invariants

An instance may only be of type ANY (not a specialization) if it has a NullFlavor, and not if the NullFlavor
implies INV
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OCL for invariants:
def: let isNull Boolean = nullFlavor.oclIsDefined
def: let isNotNull Boolean = not isNull
def: let noUpdate Boolean = updateMode.oclIsUndefined
def: let noUpdateOrHistory() Boolean = noUpdate and

noHistory

def: let noUpdateOrHistory (member ANY) Boolean =

member.oclIsDefined implies member.noUpdate and member.noHistory

def: let invalid Boolean = (nullFlavor = NullFlavor.INV or
nullFlavor = NullFlavor.OTH or nullFlavor = NullFlavor.PINF or
nu:»"ll?‘"l avzor — N1 1571 <7 V‘-T\TTT\TU r 1l 1]l ox7zar — N1 1571 ox7 1/-.TT7\T(‘1 r
nullFlavor = NullFlavor.DER)
inv "no|ANY unless nullFlavored": (isNotNull or invalid) implies
not oclIsTypeOf (ANY)
7.3.3.6  Operations
7.3.3.6.1 ¢quals(other : ANY) : BL: Defines whether the this data value is considered semantically eq
to another data value — that they carry the same meaning. See 7.3.3.4 for a discussion on how equality is
determined.
7.3.3.6.2 isNull() : Boolean: Defines whether this type has a nullFlavarornot.

This operatig
value has a 1

7.3.3.6.3

This operatidg
value has a 1

7.3.3.7 Ej

7.3.3.71

n is an exception from the normal rules for operations;and nullFlavors: it will return true
ullFlavor, and false if it does not.

notNull() : Boolean: Defines whether this type does not have a nullFlavor or it does.

n is an exception from the normal rules for operations and nullFlavors: it will return false
ullFlavor, and true if it does not.

amples

$imple true value

ual

if the

if the

|<example X

i:type="ANY" nullRlavor="UNK"/>

The value is
known in the

7.3.3.7.2

This is a sim

unknown, andt\is’not even known what type the value might be (not fixed by context an
instance).

Null and-NullFlavor

ple.CD representing a coded concept (see 7.5.2)

d not

</example>

<example code="784.0" codeSystem="2.16.840.1.113883.6.42">
<displayName value="Headache"/>

This provides a code, a codeSystem, and a displayName. All the other attributes are null. In terms of meaning,

the following

instance is identical:

</example>

<example code="784.0" codeSystem="2.16.840.1.113883.6.42">
<displayName value="Headache"/>
<originalText nullFlavor="NI"/>

28
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This has the same meaning because if an attribute is null, all we can say is that we have no information
concerning it, nor do we know why we have no information about it, which is the same statement as

NullF

lavor.NI: we have no information about why we are not a proper type.

In the same sense, this also has the same meaning:

<example code="784.0" codeSystem="2.16.840.1.113883.6.42">
<displayName value="Headache"/>
<translation nullFlavor="NI"/>

</example>

In th

s case there is a clear difference: a translation exists However there is na information about the

trans

This

ation, nor why there is no information. So the outcome in terms of meaning is the same.

bxample shows that it is valid to provide additional information along with a nullFlavor:

< ex
<d
<t
</ex

bmple code="784.0" codeSystem="2.16.840.1.113883.6.42">

i splayName value="Headache"/>

Fanslation nullFlavor="NI" codeSystem="2.16.840.1.113883.6.96"/%
bmp le>

This
SNO

7.3.3

The principle use for updateMode is in tightly coupled messaging systems. A tightly coupled meg

is on
mand
all ay
sent
send
of sdg
trans

In mq
inapq

The
messg
asso

The f
of ap

is a slightly different statement: that there is no information about the translation of th
MED-CT. There are cases where this information is of significan¢e, though they are not com

7.3 UpdateMode

b where a limited number of applications have tighttrading partner agreements, and well un
ged information flows. In these circumstances, itimay be advantageous to agree that inste3

in each message. Doing this has the advantage of greatly saving on implementation c
er and receiver, while raising the prospect-of information loss or scrambling if the message
quence. UpdateMode is required to_ properly implement information about what has ¢
action.

re general use, such as clinicabkdocuments and EHRSs, the use of such transaction-based
following examples provide some examples for how updateMode might be used in a tig

aging system. These“examples should not taken as proscriptive guidance for how updatel
Ciated transaction-based processing should be implemented.

rst set of examples concern a simple case where an object model has a single attribute for
erson, hitthDate: TS.

er opens the patient management dialog box and changes the patient’s birthdate to June 21

is code into
mon.

sage system
Herstood and
d of sending

ailable information in each message, only information about what has changed in each fransaction is

psts for both
flows get out
hanged in a

brocessing is

ropriate, therefore the updateMode attribute should generally be fixed to null in these contexts.

htly coupled
lode and the

he birth date

1975. Since
leads to an

<birthDate value="19750621" updateMode="R"/>

The application checks and finds that it already has a value, so replaces it with the new value. If no value
already existed, this would indicate an error condition, though how this should be handled depends on the
details of the local agreements in force to make this kind of processing safe.

Later, another user opens the patient management dialog box and removes the patient's birth date. This leads
to an instance being sent to the target tightly coupled application that includes the following fragment:

<birthDate nullFlavor="NI" updateMode="D"/>

© IS0
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A nullFlavor is required to make the value valid, and means to delete the birth date and replace it with the
NullFlavor NI. This is effectively the same as:

<birthDate nullFlavor="NI" updateMode="R"/>

which means to update the birthdate to the NullFlavor NI. As seen in this instance, updateMode is not very
useful on single instances like this. Where it becomes useful is to differentiate between information sent
because it is changing (UpdateMode.R) from information sent to establish identity. To illustrate this, it is
assumed that the trading party agreement controlling this transactionally based processing has specified that
when updating a patient record, the patient object always includes name, gender and date of birth as
identifying data. In this case, the instance always contains a birth date. It can be marked that the birthDate
attribute is pfesent as an identifying rather than a changing attribute using the UpdateMode "Key":

<birthDate |nullFlavor="NI" updateMode="K"/>

Where updateMode starts to become really useful is with maintaining lists. The following ‘set of examples
concern the patients contact list.

Typical applications have different entries on the user Ul for the different kind of contact details. The partjcular
kinds of contact details that need to be supported tend to be rather a moving target'in the information age, so
this Internatjonal Standard implements the actual contact details as a  typed list (increasingly many
applications fare following suit). In this hypothetical case, there is input fields for home telephone number,
mobile telephone number, fax number and e-mail address, and the attribdte‘is contacts: DSET(TEL). A typical
patient recorfd might generate a contact list like this in a non-transactional environment:

<contacts>
<item value="tel:+11015551234" use="H" capabilities="voice"/>
<item value="tel:+11995556787" use="MC" capabiljities="voice sms"/>
<item value="tel:+11015551235" capabilities="fa%x"/>
<item value="mailto:examplel@example.com"/>

</contacts

In a tightly ¢oupled messaging system using(transactional processing based on updateMode, this full list
would rarely pe sent. Instead, only bits of it are sent.

If a user entered the patient management dialog box and changed the user's home telephone numbef, the
following insfance would be sent:

<contacts>
<item value="tel:+11045551234" use="H"
capahilities="v¢iceé€" updateMode="D"/>
<item value="tel:+12315559876" use="H"
capalpilitieg="Woice" updateMode="A"/>
</contacts

The receiving application compares its information with the instance. If it cannot find the existing number
+11015551234, that is an error to be handled according to local agreements. If it can, it deletes it, and adds
the new number. It might be tempting to send this instance instead:

<contacts>
<item value="tel:+12315559876" use="H"
capabilities="voice" updateMode="R"/>
</contacts>

with the instruction to replace the existing number. However, which number should be replaced? There is no
answer, except that matching is based on equality; thus, this says to replace the home number
+12315559876 with the home number +12315559876.
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For this reason, it is best to use Add and Delete with datatype values. Replace and Add/Replace are not very
useful since matching is done on equality — all that can be said is "replace value A with value A" — of limited
use. These are generally more useful one complex objects, but have been included in the list of legal values
for datatypes to ensure that all known transactional processing use cases are met.

There is one use case that UpdateModel.R can be used for. Since matching is done by equality, and equality
is only based on the number itself, the following two instances have the same meaning:

<contacts>
<item value="tel:+11015551234" use="H"
capabilities="voice" upateMode="D"/>
<item value="tel:+ 11015551234" use="H WP"
capabilities="voice fax" updateMode="A"/>
</cohtacts>

<contacts>

<item value="tel:+ 11015551234" use="H W"
capabilities="voice fax" updateMode="R"/>
</cohtacts>

Both [these instances mean to replace the existing details for +12315559876/with a new set pf details for
+123[15559876, updating the use and capabilities.

7.3.4) BL

7.3.4{(1  Description
Spedalizes ANY

BL stands for the values of two-valued logic. A BL value can be either true or false, or may have g nullFlavor.

7.3.412 ISO/IEC 11404 Syntax

type BL = class (
validTimeLow : characterstring,
validTimeHigh : characterstring,
controlInformationRoot : characterstring,
controlInformationExtension : characterstring,
nullFlavor psNNullFlavor,
updateMode. N UpdateMode,
flavorId ¥ Set (characterstring),
value (boolean

With [any“data value potentially having a nullFlavor, the two-valued logic is effectively extendefd to a three-
valugdlogic as shown in the following truth tables:

NOT AND |true |false |null OR |true|false | null

True |false| |true |true |false|null true |true|true |True

false |true | |false|false |false |false| |false |true |false |null

null | null null |null |false|null null |true|null |null

In this table, null stands for either true null or a nullFlavor. If the null (or either of the nulls) is a true null, the
result will be a true null. Where a boolean operation is performed upon two datatypes with different
NullFlavors, the nullFlavor of the result shall be any common ancestor of the two different nullFlavors. The
result should be the first common ancestor.
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7343 At

7.3.4.31

tributes

value: Boolean: The value of the BL.

This is an example of the primitive type wrapping pattern. See 6.3 for additional details.

7.3.4.4

Two boolean

7.3.4.5 Inyariants
The BL shalllhave a value if it does not have a nullFlavor
OCL for invafiants:

iny "value if not nullFlavored":

isNotNull implies value.oclIsDefined

7.3.4.6 Operations
7.3.4.6.1 and(other: BL): BL: True if both values are true. Falsé if either value is false. N
nullFlavored jotherwise.
7.3.4.6.2 or(other : BL) : BL: True if either this or other are true. False if both values are false. N
nullFlavored jotherwise
7.3.4.6.3 xor(other : BL) : BL: True if either this and other are different and not null. False if both thi

other have th

Equality

values are equal if they are nonNull and have the same value.

e same value. Null or nullFlavored otherwise.

Ul or

ull or

5 and

7.3.4.6.4 implies(other : BL) : BL: True if either this is false, or if this and other are true. False if this is

true and othe

7.3.4.6.5

NOTE TH
nature of thes
missing value
of view, thegd
implementatio

7.3.47 Ej

mot() : BL: False if this true(true if this is false. Null or nullFlavored otherwise.

r is false. Null or nullFlavored otherwise.

ese operations do not always confom to the general rules for nullFlavors and operations due to the s
e |ogical operations. Eérexample, (null/nullFlavored) or True is true, because it does not matter wheth
might actually be true 'or false, and therefore the result will be the same. Also, from an implementer's
e operations are )strictly symmetric, and this can require some special case handling to p
h errors when performing operations on null objects.

amples

7.3.4.71

$imple True Value

pecial
er the

point
event

<example xsi:type="BL" value="true"/>

7.3.4.7.2

Unknown Value

| <example xsi:type="BL" nullFlavor="UNK"/>
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7.3.5 BL.NONNULL

7.3.5.1  Description:
A flavor that constrains BL

BL.NONNULL is a constrained instance of BL that cannot have a nullFlavor. By implication, a null can never
be used in the place of a BL.NONNULL, though this is not a rule that can be enforced by this International
Standard.

7.3.5.2 Invariants

BL.NONNULL cannot have a nullFlavor
OCL ffor invariants:

inv "cannot have a nullFlavor": not isNull

7.4 | Text and binary datatypes

7.4.1 Overview

Text pnd binary datatypes are datatypes that provide support for text and multimedia data (see Figure 3).

class Text )
IS0 DataTypes

= context SC
C?"‘?,“StT'NTI P T oo ol inv"no code if no value® : code.isNothull implies isothull
inw "no tranzlation: ranslation-#isEmp “ode. U1

im “no updatehiode or History on SC attributes”: noUpdateD Histontcade)

- oy imv "no eriginal Test" : vode.isNathull implies code. ariginal Text.ishull
SC.NT {] B
e context EC.Image
N imy “fixed to image": mediaType subskingdd,5)= "image®
content ST + tarpubgs) Code [0.1] | imv"no test"; walue.oclisUndefined
inv "no nested translations": translation-= + transiBdon: Set(ST.NT) B inv"no xml": xml.ocllsUndefined
forallit | Lhransation-=isEm phy) # \galue: String [0..1] ;
i "content if not null © isNothull implies —3 B T,
(value.ocllsDefined and value.size » 0) & mediaType() : String context ED.Text
- Intege i inw "text only': mediaTwpe = "text’plain®
context ST:umediaType(: String - imi "no xml": xml ocllsUndefined
post: result = "textrplain® N i inw"no data": data.ocllsUndetined

inv "no thumbnail™: thumbnail oclisUndefined
im"no ion": ion ocllslndefined
imv "no translations": translation-=isEmpty

ooy ED.IMAGE | contest ED S ignature
i/ = . i "no g LoellsUndefined

‘ B imv"no value" : valua.oclisUndefined
K inv"no data" : data.ocllsUndefined

ST_SIMFLE

cantext ST.SIMPLE
i "no language®:

language.aelisUndafin

ad

contesxt SCHT i "ne integrityChead®: integrityChe dosllsUndefined

i "n dfanslafiEns"; translation-=isEmpty — - ir "no thumbnail: thumbnail,osllsUndefined
) i "ne compressi pression.oellsUndefined

aeeett] inwno | " .aclislndefined
ED il inv "mediaType": mediaType = "tethml
A B0 SichATRESY i "ne translations"; translation-=isEmpty
) i [EN

context ED
def: let has\falue : Boolean = value ocllsDefined or data ocllsDefined orxml ocllsDefined or hasReference
def let hasReterence : Boolean = reference isNotlull

jmv "coptent = reguired if pot pullt: jsNothull implies thashalue and jcalocllsDefiped)
imr"onhy one of value, data, xml":

ck: Binary [0..1]

ckAlgorithm: IntegrityCheckAlgorithm [0..1] value oellsDefinad implies (data.ocllslndafined and xml.oclisUndefined) and

. STI0.1] data.ecllsDefined impliss (valus.oclisUndafined and xmloclisUndafined) and
1 xml.oellsDefined implies (valus.acllsUndsfined and data.oclisUndsefined)

+ thumbnasil: ED [D.

+ transiation: Sei(ED) irw MintegrityChe detlgorithm required®: integrityChadk acllsDefined = integrityChedclgarithm.oellsDefinad
) inw "thumbnails do not use raferance”: thumbnail.isMNotNull implies not thumbnail.hasReferance
+ canonical]) - Binary inw "thumbnails do not have thumbnails"; thumbnail isNethull implies
thumbnailthumbnail.oclisUndefined

inw "ompression anly an binan®: compressien.oclisDefined implies (data.ecllsbefined or
referznse. asllsDefined)
inw"mediaType cannot be null"; isMotNull implies mediaType.oclisDefined
i "value implies mediaType is text/plain®; valus.oclisDefined implizs mediaTyps = ‘text/plain’
inw "no charset forvalue arxml': (value.osllsDefined orxml.adlsbefine d) implies chasst.aclisUndzfined
inw "N History or Update Mode": nollpdate OrHisteryireterence) and nolpdateOrHistoryithumbn ail)
i "no nested transl ations": franslation->farAllt | Lirans ation-» isEm pty)

Figure 3 — Text and binary datatypes
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7.4.2 ED (Encapsulated Data)

7.4.2.1

Description

Specializes ANY

Encapsulated data are data that are primarily intended for human interpretation or for further machine
processing outside the scope of this International Standard. This includes unformatted or formatted written
language, multimedia data, or structured information as defined by a different standard (e.g. XML-signatures).

NOTE

Encapsulated data can be present in two forms, inline or by reference. The content is the same whether it is

located inline
reference datd
the data. Inling

as g

as g

as X

Content shal
value, data 9
may be give
in-line conte
condition if th

7.4.2.2 IS
type
vad
vad
coflf
coff
nul
upd
13
val
dat
xm]
ref
med
chd
lar
con

Or Temote. nfine data are communicated or moved as part of the encapsuiated data value, Whereg
may reside at a different location: a URL/URI that provides reference to the information required to
data may be provided in one of three different ways:

plain sequence of characters (value):
binary (a sequence of bytes) (data):

ml content (xml).

be provided if the ED has no nullFlavor. The content may be provided in-line (using only g
r xml), or it may be provided as a reference.Content may be provided in-line and a referencg
N; in these cases, it is expected that the content of the reference will be exactly the same ¢
ht. Information processing entities are not required to check this, but may regard it as an
e content does not match.

O/IEC 11404 Syntax

ED class
idTimeLow :
idTimeHigh
trolInformationRoot
trolInformationExtension
1lFlavor NullFlavory
lateMode UpdateMode,
vorId Set (charaoterstring),
ue characterstyring,
a Sequence{(@ctet),

XML,
erence
liaType
rset
quage
pression

= (

characterstring,
characterstring,

characterstring,

characterstring,

TEL .URL,

characterstring,
characterstring,
characterstring,

Compression,

s by-
ocate

ne of
b also
s the
error

int

coxXritvuCheck Secuence (Octet)
=) P4 T t 77

integrityCheckAlgorithm
description
thumbnail

translation

)

7.4.2.3

7.4.2.3.1

IntegrityCheckAlgorithm,
ST,

ED,
Set (ED)

Attributes

value : String: A simple sequence of characters that contains the content.

If value is used, the mediatype is fixed to text/plain and the charset shall be consistent with the String
Character Set. See 6.7.5 for more details.
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7.4.2.3.2 data : Binary: A simple sequence of byte values that contains the content.

7.4.2.3.3 xml : XML: The content represented in plain XML form.

A direct representation is provided for XML. This is because this International Standard includes an XML
serialization of the data, and this xml attribute is handled specially in the serialization form. The xml data are
not different in any semantic sense to the same data if represented in the value or data attributes.

NOTE These three representations of the ED data —as a sequence of characters, as a sequence of bytes, or as XML
in a native XML format — are mutually incompatible and could also have been implemented as three specializations of an
abstract ED supertype. However, doing so would complicate definition and implementation of the ED flavors and

tad WA o

i ta tha HEY £ o
feateteassSotiatearavi—orha

comp
overa

7.4.2

The 1
as in
differ|

An encapsulated data value may have both inline content and a reference.

If dat
if the
that |
the ty

The feference may contain a usablePeriod to indicate thatithe data may only be available for a |

of tin
for al
cann

7.4.2
meth

The |
defad
attrib

If the content is compreSsed using a specified compression algorithm, the mediaType sh

medi

7.4.2
seta

$ [t oA ANl AF o oA St ot e adbeib b AN st b ot iAo ]
T oo aCraoOrar O o aaatory Aoty pC ot ioatC vt oot Stigrearity

| implementation of ED.

3.4 reference : TEL.URL : A URL the target of which provides the binary content.

semantic value of an encapsulated data value is the same, regardless of whether the contg
ine content or just by reference. However, an encapsulated data value without inline con
ently, since any attempt to examine the content requires the data to be downloaded from t

B are provded in the value, data or xml attributes, the reference shall’point to the same data
data resolved through the reference does not match either thé integrity check, data as proy
ad earlier been retrieved through the reference and then cached. The mediatype of the EL
pe returned by accessing the reference.

e. Whether the reference is limited by a usablePeriod or not, the content of the reference
time. Any application using the reference shall-always receive the same data, or an error. T
bt be re-used to send a different version of the, same data, or different data.

3.5
Dbd to interpret or render the content:

ANA defined domain of media'types is established by the IETF RFCs 2045 and 2046. med

Lite shall be populated.

B Type of the uncompressed data, whether the data are accessed by reference or not.

3.6
nd character encoding for character-based encoding types.

the

Whe(T

ever.the content of the ED is character type data in any form, the charset property needs tg

simplifying the

nt is present
ent behaves
ne reference.

It is an error
ided, or data
shall match

mited period
shall be fixed
he reference

mediaType : Code: Identifies the-type of the encapsulated data and can be used to determine a

aType has a

It value of text/plain and ©annot be null. If the media type is different to text/plain, the¢ mediaType

all refer the

charset : Code: An Internet Assigned Numbers Authority (IANA) Charset Registered character

be known. If

ontent is provided directly in the value attribute, then the charset shall be a known ¢

haracter set

consistent with the String Character Set (see 6.7.5 for more details). If the content is provided as a reference,
and the access method does not provide the charset for the content (such as by a mime header), then the
charset shall be conveyed as part of the ED.

7.4.2.3.7 language: Code: The human language of the content. Valid codes are taken from IETF
RFC 3066. If this attribute is null, the language may be inferred from elsewhere, either from the context or
from unicode language tags, for example.

Conformance profiles should define defaulting rules for language for a given usage environment of this
International Standard.

NOTE While language attribute usually alters the interpretation of the text, the language attribute does not alter the
meaning of the characters in the text.
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compression : Compression: The compression algorithm, if any, used on the raw byte data.

If the attribute is null, the data are not compressed. Compression only applies to the binary form of the content.

If populated, the value of this attribute shall be taken from the HL7 CompressionAlgorithm code system. The
current values are:

CompressionAlgorithm Enumeration. OID: 2.16.840.1.113883.5.1009
The deflate compressed data format as specified in IETF
1 DF deflate RFC 1951,
A compressed data format that Is compatible with the widely
1 GZ gzip used GZIP utility as specified in IETF RFC 1952 (uses the
deflate algorithm).
y 7L Zlib A compressed data format that also uses the deflate
algorithm. Specified as IETF RFC 1950.
Original UNIX compress algorithm and file format using the
1 Z compress LZC algorithm (a variant of LZW). Patent encumbered and
less efficient than deflate.
. bzip-2 compression format. See [http://www.bzip.org/] for
1 BZ bzip . !
more information.
7z compression file format. See\[nttp: //www.7-
1 z7 Z7 , . :
zip.org/7z.html] for more.information.

Some compilession formats allow multiple archive files to be embedded within a single compressed vo

Applications

ISO/IEC 114
type

74239 i

The purpose|

shall ensure that the decompressed form of the data conforms to the stated media type.

D4 Syntax for compression attribute

Compression = enumeration (DF, GZ, ZL, Z, BZ, Z7)

ntegrityCheck : Binary: Achecksum calculated over the binary data.

of this property, whem communicated with a reference is for anyone to validate later wheth

not the refergnce still resolved to‘the same content that the reference resolved to when the encapsulated

value with re

It is an error

The integrity

Algorithm-1
check algorit

ference was created: If the attribute is null, there is no integrityCheck.
f the data resélved through the reference does not match the integrity check.
check<is calculated according to the integrityCheckAlgorithm. By default, the Secure

ISHA-1) shall be used. The integrity check is binary encoded according to the rules of the int
him:

ume.

er or
data

Hash
grity

The integrity check is calculated over the raw binary data that is contained in the data component, or that is
accessible through the reference. No transformations are made before the integrity check is calculated. If the
data are compressed, the Integrity Check is calculated over the compressed data.

36

© 1S0O 2011 — All rights reserved


http://www.ietf.org/rfc/rfc1951.txt�
http://www.ietf.org/rfc/rfc1952.txt�
http://www.ietf.org/rfc/rfc1950.txt�
https://standardsiso.com/api/?name=639bd7dcf1b9d35e1254164abb09a373

7.4.2

.3.10

ISO 21090:2011(E)

integrityCheckAlgorithm :

integrityCheck value.

IntegrityCheckAlgorithm: The algorithm used to compute the

If populated, the value of this attribute shall be taken from the HL7 IntegrityCheckAlgorithm code system. The

curre

nt values are:

IntegrityCheckAlgorithm Enumeration. OID: 2.16.840.1.113883.5.1010

1SO/I

7.4.2
rendd

For 4
comp]

The i

Ameticans with Disability Act (also known as "Section 508");\where there is a requirement to pr

text d
short|

7.4.2

A thu
simila
user

Origi
Howsg
a mo
short

A thu

7.4.2
langy

[EC 11404 Syntax for integrityCheckAlgorithm attribute

1 |SHA1 secure hash This algorithm is defined in FIPS PUB 180-1: Secure Hash
algorithm - 1 Standard. As of April 17, 1995.

1 |SHA256 secure hash This algorithm is defined in FIPS PUB 180-2: Secure Hash
algorithm - 256 Standard.

type IntegrityCheckAlgorithm enumeration (SHAl, SHAZXYS6)

3.11 description : ST: An alternative description of the media where the context is no
bring the media.

xample, short text description of an image or sound clip, etcs; this attribute is not inter
lete substitute for the original. For complete substitutes, use they'translation" property.

htent of this property is to allow compliance with disability:tequirements, such as those exp

escription of included media in some form that can bg’read by a screen reader. This is sim
thumbnail with mediaType = text/plain.

3.12 thumbnail : ED: An abbreviated rendition of the full content.

mbnail requires significantly fewer resources than the full content, while still maintaining sor
rity with the full content. A thumbnailis typically used with by-reference encapsulated dat
o select the appropriate content mere efficiently before actually downloading through the ref

pally, the term thumbnail refers to an image in a lower resolution (or smaller size) than ary
bver, the thumbnail conceptycan be metaphorically used for media types other than images.
vie may be represented\by a shorter clip; an audio-clip may be represented by another aud
br, has a lower sampling rate, or a glossy compression; or an abstract provided for a long do

mbnail itself shall/not contain a thumbnail.

3.13 translation : Set(ED): Alternate renditions of the same content translated intg
age or,a different mediaType.

The frabslations shall convey the same information, but in a different language or mediaType.

t suitable for

ded to be a

ressed in the
bvide a short
ilar to a very

ne distinctive
8. It allows a
erence.

other image.
For example
io-clip that is
cument.

b a different

Translations

shall not contain translations. The translations do not take part in the test for equality, consequently shall not
introduce any new semantics to the value.

7.4.2.

4  Equality

Two nonNull values of type ED are equal if — and only if — their mediaType and data are equal. For those ED
values with compressed data or referenced data, only the dereferenced and uncompressed data count for the
equality test (the canonical content; see 7.4.2.6.1). The compression, thumbnail, translation and reference
property themselves are excluded from the equality test. In addition the language property is excluded from
the test (refer to 7.4.2.7.2). If the mediaType is character-based and the charset property is not equal, the
charset property must be resolved through mapping of the data between the different character sets.
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An ED with a plain text content may also be equal to a ST with the same character content, following the rules
described above.

7.4.2.5 Invariants

— Either reference, data, value or xml shall be provided if not nullFlavored, and at least one byte of data
shall be referenced.

— Only one of data, value or xml may be specified.

— An integrityCheckAlgorithm shall be provided and may only be provided if an integrityCheck is
provided-

— if a thumbnail is provided, it shall not use a reference.

— if a thumbnail is provided, it shall not have a thumbnail.

— Compression can only be specified if data are provided as a binary or as a reference:
— Medliatype cannot be null.

— If value is used, the mediaType is plain text.

— A character set shahll not be asserted for plain text or xml content (for plain text see 6.7.% and
implicitly derived for the XML content).

— Translations may not contain translations.

OCL for invafiants:

def: lef hasValue : Boolean = value.oclIsDefined or
ata.oclIsDefined or xml.oclIsDefihed or hasReference
def: let hasReference : Boolean = reference.isNotNull

inv "conptent is required if not nuld¥: isNotNull implies

(hasValue and canonical.ocl\lsDefined)

inv "only one of value, data, wml": value.oclIsDefined implies

(data.oclIsUndefined~and xml.oclIsUndefined) and

data.oclIsDefinedrimplies (value.oclIsUndefined and
xml.oclIsUndéfined) and

xml.oclIsDefined” implies (value.oclIsUndefined and
data.gclIsUndefined)

inv "integrityCheckAlgorithm required": integrityCheck.oclIsDefined

= integrityCheckAlgorithm.oclIsDefined

inv "thymbnails~do not use reference": thumbnail.isNotNull implies
noth\humbnail.hasReference

inv "thymbndids do not have thumbnails": thumbnail.isNotNull
implies thumbnail.thumbnail.oclIsUndefined

inv "comperéssion onlv on binarv": compression.oclIsDefined implies
(data.oclIsDefined or reference.oclIsDefined)

inv "mediaType cannot be null": isNotNull implies

mediaType.oclIsDefined
inv "value implies mediaType is text/plain": value.oclIsDefined

implies mediaType = 'text/plain'
inv "no charset for value or xml": (value.oclIsDefined or
xml.oclIsDefined) implies charset.oclIsUndefined
inv "No History or Update Mode": noUpdateOrHistory(reference) and
noUpdateOrHistory (thumbnail)
inv "no nested translations": translation->forAll (t |

t.translation->isEmpty)
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7.4.2.6 Operations

7.4.2.6.1 canonical : Binary: The sequence of bytes that is the actual data.
NOTE 1 This sequence of bytes is retrieved from the reference if one was provided, and decompressed if appropriate.

NOTE 2  This operation does not follow the normal rules for operations and nullFlavors because the return type cannot
have a nullFlavor.

NOTE 3 The result is null if the ED has a nullFlavor.

7.4.2[7 Examples

7.4.2(7.1 Plain text

<exapple xsi:type="ED" value="this is plain text"
hediaType="text/plain"/>
<example xsi:type="ED" value="this is plain text"/>

This ED is a simple representation of plain text. The mediaType is specified as text/plain. Sinde the default
valug for mediatype is text/plain, the mediaType does not need to be represented in the XML, and the second
examnjple is also valid. The character set is not specified and in this case, the character set|shall not be
presgnt; the character set matches the encoding of the XML.

7.4.2|7.2 Language

<example xsi:type="ED" flavorId="ED.TEXT" value="this is plain text"
langphage="en" mediaType="text/plain"/>

<example xsi:type="ED" flavorId="ED.TEXT" \wadlue="dieses ist normaler Text"
langphage="de" mediaType="text/plain"/>

This explicitly notes that the language is English in the first case and German in the second case |If there is no
langyage attribute, then the languagé_is unknown, though it is usually safe to assume that the locally
predominant language is appropriate. The type is assigned the flavor ED.TEXT — a text only flavor of ED.

<exapple xsi:type="ED" value="this is plain text" language="en">
<tfkanslation xsi:type="ED" value="dieses ist normaler Text"

|l anguage="de" />

</expmple>

Here| the German‘version is contained as a translation of the English version.

<exapple xsix‘type="ED" value="this is plain text" language="en-ca">
<tkanglation xsi:type="ED" value="ce ci est du texte non structuré"

| anguage="fr-ca"/>

</expmple>

Localized languages may also be used, as in this French Canadian example.

7.4.2.7.3 Binary content

<example xsi:type="ED">
<data>dGhpcyBpcyBiaW5hcnkgY29udGVudA==</data>
</example>

This ED contains the plain text "this is binary content". Since the mediaType is text/plain, the mediaType
attribute does not need to be populated as this is its default value.
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NOTE

to assume that it does.

</example>

<example xsi:type="ED" charset="UTF-8">
<data>dGhpcyBpcyBiaW5shcnkgY29udGVudA==</data>

The character set of this plain text is unknown; it does not necessarily match that of the XML, and it is not safe

For this reason it would generally be appropriate to define a charset when using the data element, as shown
in this example.

7.4.2.74

Reference

<example x
<referen
</example>

i:type="ED" mediaType="image/jpg”>
e value="http://www.tempuri.org/XXXXXXXXXXX">

The contents
this referenc

NOTE Th

compression applied as part of the HTTP response, but to the data once the HTTP response has been complete]

interpreted.

of this ED are found at the URL “http://www.tempuri.org/xxxxxxxxxxx. ~When acce
p returns a binary stream of bytes, the mime type of the HTTP response is "image/jpg".

e http protocol supports compression directly. The compression attribute of\the ED does not refer {

5sed,

0 any
d and

<example x{
comprs
<referen
</example>

i:type="ED" mediaType="image/jpg”
ssion="GZ">
e value="http://www.tempuri.org/XXXXXXXXXXX">

This exampl
HTTP respor
second (red
given that th

74275 ]}

:

b specifies that the result of the HTTP responsé&tis a gzipped version of the image bytes
se itself could also specify that the HTTP response stream was gzipped — this would repres
ndant) compression of the data (though_ even the first gzip compression would be redu
base type — JPEG - is a highly efficient representation anyway).

KML content

<example x{
<data>PHH
HROZSB]
DQogIFRO4
FyZW50P
</example>

i:type="ED" mediaType="text/xml">
hcmVudD4NCiAgPGNoaWxKPIFRoaXMgaXMgc29tZSBOZXh0IG1lul
aGlszZDwvY2hpbGQ+
XMgaXMgc29tZSBOZXNOIG1luIHROZSBWYXJ1lbnONCjwvcG
==</data>

This ED con
the XML con
that it does.

ains some XML content provided in binary form. Like the previous example, the character
tent is unknown; it does not necessarily match that of the ED XML, and it is not safe to as

The
ent a
hdant

et of
sume

<example X 1'-1—JPQ—"T-T‘T\" mediaT Po—"f—a = ml" chaorgot_"AGCTT"
<data>PHBhcmVudD4NCiAgPGNoaWxkP1RoaXMgaXMgc29tZSB0ZXh0IGlu
IHRoZSBjaGlsZDwvY2hpbGQ+
DQogIFRoaXMgaXMgc29tZSBO0ZXhOIGIuIHROZSBWYXJ

1bnQNCS
</example>

wvcGFyZW50Pg==</data>

The charset is explicitly defined in this case. It does not need to match the XML document encoding.

40
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<example xsi:type="ED" mediaType="text/xml">
<xml>
<parent>
<child>This is some text in the child</child>
This is some text in the parent
</parent>
</xml>
</example>

In this example, the xml is provided in-line using the xml element. The mediaType of the xml content shall be
provided (it cannot be text/plain). The charset cannot be defined since it shall match that of the xml encoding.

74.27.6 Other content types

<exapple mediaType="application/pdf" compression="GZ">
<flata>/9j/4AAQSkZJRgABAGEAGACAAAD/2wCEAAICAGIC
AQICAgICAgICAWQDAWMDAWUEBAMEBgYHBGYG
BgYHCAOIBWwcIBWYGCAsJCQoKCws LBWgMDQwWKDAOLCwWOBAGIC
AwMDBOMDBQoHBgcKCgoKCgoKCgoK
CgoKCgoKCgoKCgoKCgoKCgoKCgoKCgoKCgoKCgoKCgoKCgoKCgo
KCv/AABEIAG4CuQMBIQACEQED
FQOH/xAG1AAABBQEBAQEBAQAAARAAAAAAAAQIDBAUGBwWgJCgsSBAAM
BAQEBAQEBAQEAAAAAAAABAGME
BOYHCAKKCxAAAGEDAWIEAWUFBAQAAAFIAQIDAAQRBRINMUEGELF
hByJxFDKBkaEITOKxwRVSOfAk

1 gA0OAKKACigA0OAKKACIgAOOAKKACigAOOAKKACIgAOOAKKAL
gA00OAKKACigA0OOAKKACigAOO
NKKAC1gA0OAKKACigA0OAKKACigA0OAKKACigA0OAKKACIgADOAK
KACigA00AKKACigAOOAKKACL
JAOOAKKAC1igA0OAKKACigA0OAKKACigAOOAKKACIigAOQAKKACIgA
00AKKACi1igA0OOAKKAP//Z</data>

</expmple>

This example shows an Adobe Acrobat document that has been compressed using the GZip
algor|thm.

compression

<example mediaType="image/png">
<keference value="http://example.org/xrays/128s8d9ej229se32s.png">
<useablePeriod xsi:type="IVL TS">
<low value="200007200845"/>
<high value="200008200845"/>
</useablePeriod>
<f{reference>
<iptegrityCheck>EQH/xAGiAAABBQEBAQEBAQAAAAAAAAAAAQIDBAUGBwWgJCysB
AAMBAQEBAQEBAQEAAAAAAAABAGME</integrityCheck>
<thumbnail mediaType="image/jpeg">
<dataX/93/4AAQSkZIRGABAGEAGACAAAD/ 2wCEAAICAGIC
AQICRgICAgICAWQDAWMDAWUEBAMEBgYHBQgYG
BgYHCAROIBwcIBWYGCAsJCQoKCws LBwgMDQWKDAOLCwoBAgIC
AwMDBOMDBQoHBgcKCgoKCgoKCgoK
CLaaKCaoKCaoKCqoKCaoKCaoKCaoKCaoKCaoKCaoKCaoKCqoKCqo

KCv/AABEIAg4CuQMBIQACEQED
EQH/xAGiAAABBQEBAQEBAQAAAAAAAAAAAQIDBAUGBwWgJICgsBAAM

BAQEBAQEBAQEAAAAAAAABAQME
BOQYHCAkKKCxAAAgGEDAWIEAWUFBAQAAAFI9AQIDAAQRBRINMUEGELF

hByJxFDKBkaEIIOKxwRVSOfAk

CigA00AKKACigA0OAKKACigAOOAKKACigAOOAKKACIgAOOAKKAC
gA0OAKKACigAooAKKACigAOO

AKKACigA0OAKKACigAOOAKKACigA0OOAKKACigAOOAKKACigAOOAK
KACigA0OAKKACigAoOAKKACL

gA0OAKKAC1igA0OAKKAC1gA0OAKKACIigAOOAKKACigAOOAKKACIigA
00AKKACigAOOAKKAP//Z </data>

</thumbnail>

</example>
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This example contains a reference to an image, stored at a particular URL and available for the next month.
An integrity check is provided for the image, as well as in inline thumbnail.

7.4.3 ED.IMAGE

7.4.31 Description
A flavor that constrains ED

ED.IMAGE constrains ED so that the contents must be an image.

7.4311 Ipvariants
— ThemediaType shall start with “image/”.
— The{content cannot be provided as a text or xml — it shall be binary and/or reference.

OCL for [nvariants:

inv Tfixed to image": mediaType.substring(0,6) = "imagey{"
inv fno text": value.oclIsUndefined
inv fno xml": xml.oclIsUndefined

7.44 ED.TEXT

7441 Dé¢scription
A flavor that ponstrains ED
ED.TEXT copstrains ED so that it may only contain plain text.

This is usefyl because there is sometimes a néed to allow for references, but the content shall be a sjmple
string. In addition, no translations are allowed:

7.4.4.2 Inyariants
— ThemediaType shall be‘text/plain.

— The{ content cannot bg provided as a text or data — it shall be text and/or reference.
— Thumbnail, compression and translations are not allowed.

OCL for invafiants:

inv—*textomtyt T medratype = “text/ptrarm

inv "no xml": xml.oclIsUndefined

inv "no data": data.oclIsUndefined

inv "no thumbnail": thumbnail.oclIsUndefined

inv "no compression": compression.oclIsUndefined
inv "no translations": translation->isEmpty
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7.4.5 ED.SIGNATURE

7.4.51 Description
A flavor that constrains ED

ED.SIGNATURE constrains ED such that the contents shall be an XML digital signature as defined by the
W3C XML Signature Syntax and Processing Recommendation.

If this flavor is implemented in a context where indirect conformance applies, the implementation may differ
from the W3C Recommendation, and the conformance statement should declare the mapping between the
impldmentafion and the W3C Recommendation.

7.4.5|2 Invariants

+ No value, data, reference, integrity check, thumbnail, compression, language or trapslations are
allowed.

— The media type shall be text/xml.

OCL ffor invariants:

inv "no reference" : reference.oclIsUndefined

inv "no value" : value.oclIsUndefined

inv "no data" : data.oclIsUndefined

inv "no integrityCheck": integrityChkéck.oclIsUndefined
inv "no thumbnail": thumbnail.oclTIgUndefined

inv "no compression": compressiehnt.oclIsUndefined

inv "no language": language.o¢lIsUndefined

inv "mediaType": mediaType = "text/xml"

inv "no translations": translation->isEmpty

7.4.6| ST (Character string)

7.4.6(1 Description
Spedalizes ANY

The character string datatype stands for text data, primarily intended for machine processing |(e.g. sorting,
querying, indexing, etc)) or direct display. Used for names, symbols, presentation and formal expressions.

A ST|shall have-at least one character or else have a nullFlavor.

7.4.6/12 < ISO/IEC 11404 syntax

type ST = class (
validTimeLow : characterstring,
validTimeHigh : characterstring,
controlInformationRoot : characterstring,
controlInformationExtension : characterstring,
nullFlavor : NullFlavor,
updateMode : UpdateMode,
flavorId : Set (characterstring),
value : characterstring,
language : characterstring
translation : Set (ST.NT)
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7.4.6.3

7.4.6.3.1
encodings.

Attributes

This is an example of the primitive type wrapping pattern. See 6.3 for more details.

7.4.6.3.2

value : String: The actual content of the string. See 6.7.5 for discussion on string character

language: Code: The human language of the content. Valid codes are taken from the IETF

RFC 3066. If this attribute is null, the language may be inferred from elsewhere, either from the context or

from unicode

language tags, for example.

Conformancg profiles should define defaulting rules for language for a given usage environment,. 0
International|Standard.
While language tags usually alter the meaning of the text, the language does not alter the_Mmeaning ¢

characters in

7.4.6.3.3
language. Tr

The translati
part in the te

7.4.6.4 Ec

Two nonNull
(i.e. if they a

the equality fest. In addition the language property is excluded from the test, due to the problems this

introduce for

An ED with 3
described for

7465 In

if th

tran

OCL for inva

inv

the text.

hnslations may not contain translations.

bns shall convey the same information, but in a different language:-The translations do noft
5t for equality, so shall not introduce any new semantics to the value.

juality

values of type ST are equal if — and only if — the sequence of characters they represent is
e not nullFlavored and their value attributes are equal). The translation property is excluded

values of type ST where the language is not-specified.

plain text content may also be equal tela ST with the same character content, following the
ED (Section 0).

variants

bre is a value, there shall\bé at least one character;
slations may not contain translations.

fiants:

"no nested translations": translation->
foxAll (t | t.translation->isEmpty)

f this

f the

franslation : Set(ST.NT): Alternate renditions of the same content translated into a different

take

bqual
from
vould

rules

inv

"content if not nullFlavored" isNotNull implies

7.4.6.6

7.4.6.6.1

7.4.6.6.2

7.4.6.6.3

44

(value.oclIsDefined and value.size > 0)

Operations
mediaType : String: Returns a value of text/plain.
size : Integer: The number of characters in the string.

concat(other : ST) : ST: The concatenation of this and other.
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.6.4

lower, up to and including character number upper.

Character numbers run from 1 to this.size().

NOTE

set the appropriate context in some character encodings.

7.4.6
not a

A stri

.6.5 tolnteger : INT: If the content of the string is a valid integer, the value as an INT. If th
valid integer, then NullFlavor NI.

a is a valid integer if it conforms to the integer-literal format defined in ISO/IEC 11404, or

substring(lower : INT, upper : INT): ST: The substring of this starting at character number

When characters are extracted from a string, it might be necessary to copy other predecessor characters that

e content is

f it conforms

to the

7.4.6
the ¢

A stri
confd

7.4.6

conte
desc

7.4.6

lexical representation of the integer type defined in xml schema.

6.6 toReal : REAL.: If the content of the string is a valid floating point number, the'value 3
bntent is not a valid floating point number, then NullFlavor NI.

ng is a valid floating point number if it conforms to the real-literal format defined in ISO/IEC
rms to the lexical representation of the double type defined in xml schema:

6.7 toTimestamp : TS: If the content of the string is a valid timestamp, the value as

nt is not a valid timestamp, then NullFlavor NI. A string is a validinteger if it conforms
ibed under the TS type.

7 Examples

s a REAL. If

11404, or if it

a TS. If the
o the format

<exa

nple language="en" value="cellulitis of the~left foot"/>

7.4.7

7.4.7

Afla

ST.N

7.4.7

OCL

7.4.8

ST.NT
1 Description
or that constrains ST
T constrains ST such that no translations are allowed.
2  Invariants

— No translations.are allowed.
for invariants;

inv "meltranslations": translation->isEmpty

ST.SIMPLE

7.4.8.

T Description

A flavor that constrains ST.NT

ST.S

IMPLE constrains ST.NT such that it has no language.

7.4.8.2 Invariants

— No language is allowed.

OCL

© IS0

for invariants:

inv "no language": language.oclIsUndefined
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7.49 SC (coded string)

7.49.1 Description
Specializes ST

A character string that optionally may have a code attached. The text shall always be present if a code is
present.

NOTE The code is often a local code. SC is used in cases where coding is exceptional (e.g. user error messages are
essentially text messages, and the text message is the important content. However sometimes messages come from a
catalog of preparedmessages; which-S€attowstoreferencey):

Any non-null|SC value may have a code, however, a code shall not be given without the text.

The similarities and differences between SC and CD are discussed in 7.5.2.2, CD and SC.

7.49.2 ISP/IEC 11404 syntax

type |SC = class (
validTimeLow : characterstring,
validTimeHigh : characterstring,
controlInformationRoot : characterstring,
conptrolInformationExtension : characterstxing,
nullFlavor : NullFlavor,
updlateMode : UpdateMode,
flavorId : Set (characterstring),
value : characterstring,
language : characterstring,
translation : Set (ST.NT),
code : CD

)

7.4.9.3 Aftributes

7.49.4 cdde: CD: The coded value-associated with the string. If the value is null or nullFlavored, therg
no coded value associated with this_string.

S

7.49.5 Equality

The definition of equalityfor SC is the same as for ST. Code is excluded from the equality test, and valdes of
type SC mgy be equal to values of type ST (and therefore to values of type ED following the |rules
documented|in for'\ST in 7.4.6.4).

7.49.6 Invariants

— If there is a code, there shall also be some content on the SC (and therefore the SC shall not have a
nullFlavor).

— The originalText value of the CD shall be null (the originalText is the SC.value).
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for invariants:

inv "no code if no value" : code.isNotNull implies
isNotNull

inv "no updateMode or History on SC attributes":

noUpdateOrHistory (code)

inv "no originalText" : code.isNotNull implies
code.originalText.isNull

7.4.9.7 Examples

<exa
<c

</
</ex
<exa

ple xsi:type="SC" value="Intestinal nematode infection">

bde code="57540006" codeSystem="2.16.840.1.113883.6.96"
codeSystemName="Snomed-CT">

displayName value="Intestinal nematode infection (disorder)"/>
Code>

bmp le>

ple xsi:type="SC" value="Lung nematode infection"/>

Two
suita

oppo
desid
be pq

7.41

7.41
Afla

SC.N

7.4.1

OCL

Inv "no translations": translation->isEmpty

examples of SC are in use. When SC is mandatory, text is required, and.coding is optional.
ple for front-line data collection, particularly in emergency medicine ‘or-relief efforts, wher
rtunity to perform thorough evaluation of the choice of concept. If a-Concept is known, it is |
nator is used as the text. If no concept can immediately be locatéd, the user enters some te
st-coded later.

D SC.NT

D.1 Description

or that constrains SC

T constrains SC such that no translations are allowed.
D.2 Invariants

— No translations are allowed.

for invariants:

This is often
e there is no
sed, and the
xt which may
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7.5 Coded datatypes (terminology)

7.5.1 Overview

These datatypes provide support for use of codes and terms from terminologies and classifications
(see Figure 4).

class Terms
150 DataTypes

[N
LS codeSwstem details are specified s
by the context in which the C5 iz context C5
used. There is no way to describe the + code: Strng [0..1] .-4 inw"code is required": isMotMull implies code.ocllsDefined
implementation of these in this
specification, but C5 can only be + codeSystem() : Uid
used in 3 contextwhere these details + codeSystemVersion(): ST

are clearly specified

Z:/ CD
HEIT

+ code: Sthng [0..1]
+ codeSystem: Uid [D..1]
+ codeSystemMame: Strng [0..1]
codeSystemiersion: Strng [0..1] Sl
+ wslueSet: Uid [0..1]
+ wvalueSetWersion: Strng [0..1]
+ displayMame: ST [0..1]
+ orginalText: ED [0..1]
+ codingRationale: CodingRationale
+ source: CD*[0..1]
+ translation: Set{CD) cantext COLCW

im "no translations": translation.size =0
inv"no source"; source.ocllsUndefined

ANY

:

+ implies(CD) : BL

context CD

def: let hasCode : Boolean = code.ocllsDefined

def: let hasCodeSystemn : Boolean = codeSystem.oclisDefined

def: let hasOriginalText : Boolean = ariginal Text.isMothull

- 50 you can make constraints from outside on the codeSystem that the COoor one of it's translations belongs to

def: let framCodeSystemisystem @ Uid) : Boolean = code Swshem'= system ar translation-=selectt | t.fromCodeSyste mispstem)} = notEmphy
- e could allow isMull in the next statement, but why?

def: let neQriginal Text : Boolean = original Text ocllzUndefined

inv "null or code anddor original Text": isMotHullimplies (hasCode or hasOriginal Text)
inv "other requires codeSystem orwalueSet”: (RuNFlavor = MullFlavor. OTH) implies {(codeSystem.ocllsDefined or valueSet.ocllsDefined)
inv "code requires codeSystem": code. aellzDefined implies codeSystem . acllsDefined
inv "codeSystermMame anly if codeSystam'y codeSystemMame.ocllsDefined implies code System . ocllsDefined
inv "codeSystermersion only if codeSystern'": codeSystemersion.ocllsDefined implies codeSystem.aclisbefined
inv "displayMame only if code"displavName.ocllsbefined implies code.ocllsDefined
inv"walueSet requires valueSetWerion": valueSet ocllsDefined implies (valueSetVersion. oollsDefined)
inv "Mo ariginal text on trafislations": translation-=forAlllt | t.noOriginal Tesxt)
inv "Translations cannot fiawetranslations": translation-=farAllit | t.translation-=isEmpty)
inv "no updatebodessr Histony on CD elements": nolpdateOrHistona(displayName)
and nollpdateOrHistanyoriginal Text) and translation-=farallt | nolpdate OrHiston i)

Figure4— Coded-datatypes
7.5.2 CD (concept descriptor)

7.5.21 Description

Specializes ANY

A CD is a reference to a concept defined in an external code system, terminology or ontology. A CD may
contain a simple code — that is, a reference to a concept defined directly by the referenced code system, or it
may contain an expression in some syntax defined by the referenced code system that can be meaningfully

evaluated, e.g. the concept of a "left foot" as a postcoordinated term built from the primary code "FOOT" and
the qualifier "LEFT".
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A CD may also contain an original text or phrase that served as the basis of the coding. This is preserved to
allow for validation of the representation of the concept in various fashions.

A CD can contain one or more translations into multiple coding systems. The translations are all
representations of the same concept in various code systems. There is only one concept, and only the first CD
may contain an original text. It is possible to represent the translation chain — which CD was translated from
which — if desired. Each CD may also carry a rationale to indicate why it is represented.

A CD with no nullFlavor attribute shall have a code attribute or nonNull originalText attribute. A CD that has a
code, codeSystem or originalText attribute but does not meet external constraints of the applicable value set

shall

have a nullFlavor attribute with a value of "OTH".

Attrib
conc
exter
contg
have
code
takern

For b
other

For g
defin
the e

7.5.2

The
origin
allow
the §

Altho
inforr
code
code
eithe
enco
code

When it is obvious which aspect of the coded text is mandatory — code or text, then it will be obV

to us
so oh

utes with type CD are generally bound by externally specified constraints which constra
bpts to which a CD may refer. These constraints may be qualified as "extensible! (G
sible” (CNE). If the constraint is not extensible (CNE), then a CD that does not have' a nu
in a code that conforms to the constraint. If the constraint is extensible (CWE) then a CD
a nullFlavor shall contain either a code that exists in the domain with which the attribute is
from a locally defined code system, or just some originalText that describes the concept.
from a locally defined code system, then the codeSystem property shall Specify the local co

oth CNE and CWE constraint types, the translations may contain nonNull codes from any s
wise specified by the constraining model.

ode systems that define expression syntaxes, CNE constraints’may be used, provided the
tions define the appropriate support to enable value sets te:make useful statements about h
kpression syntax, and that the value set machinery usedalso has the appropriate support.

2 CDandsC

CD and SC types have very similar structuress CD has a code:codeSystem pair with transla
alText which has type ED.Text — plain text-that may be a reference. SC has a string and a
the string to be coded. In SC, the codé!does not have an originalText — it is fixed to the valy
C. Therefore, both types have a code:codeSystem pair with translations and originalText.

ugh the types thus share the_same capability of representing coded text, and have nearly th

system, and possibly to reference some text in support. When a CD is mandatory in the con
must be provided, apdyan original text is optional, except in the CWE case discussed ¢
 a code or an originahText must be provided. SC exists to provide text content that may a
Hed. When SC is tmandatory, the text (which becomes the original text) shall be provided dirg
is always optional.

e CD or-SC. On the other hand, when neither aspect is mandatory, or both are mandatory,
vioys'which to use.

n the coded
WE) or "not
lIFlavor shall
hat does not
hssociated, a
f the code is
de system.

burce, unless

code system
ow to control

tions, and an
code: CD to
e attribute of

€ same core

hation structure, they differgnypurpose. CD exists to provide a reference to a concept in defijned in some

text of use, a
bove, where
jditionally be
ectly, and the

ious whether
then it is not

NOT

some formal

Whenmboth—are mrandatory, either ctass—tam beconstrainmed o Tequire both—aspects—usin

constraint language such as OCL).

Generally, when post-coding existing text, CD is an obvious choice, as it allows references into the existing
text. In other cases, it may be ambiguous which of SC and CD is the correct choice. When choosing between
them, users should consider the specialization hierarchy, which may dictate a particular choice (it may be
useful that SC is a specialization of ST, or it may not), and also should consider the constraints that have been
made on the type in the context of use; this may also dictate a particular choice.

In some circumstances, it is still ambiguous which type to use. In cases of doubt, implementors should choose
CD by default.
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7.5.2.3 ISO/IEC 11404 Syntax

type CD class (

validTimeLow : characterstring,
validTimeHigh characterstring,
controlInformationRoot characterstring,
controlInformationExtension characterstring,
nullFlavor : NullFlavor,

updateMode UpdateMode,

flavorId : Set(characterstring),

code characterstring,

codeSystem characterstring,
codeSystemName characterstring,
codeSystemVersion characterstring,
valuesSet characterstring,
valueSetVersion characterstring,
digplayName ST,

orjginalText ED,

codingRationale CodingRationale,
trgnslation Set (CD),

soyrce CD

)

7.5.2.4 Attributes

7.5.24.1 ¢
defined by th

tode : String: The plain code symbol defined by the.code system, or an expression in a syn
e code system which describes the concept.

ax

brovided, it shall be an exact match to a plain code symbol or expression defined by the|code
b code system defines a code or expression that includes whitespace, the code shall include the
An expression can only be used whefe the codeSystem either defines an expression syntax, or
herally accepted syntax for the codeSystem. A code system may be defined that only defings an
yntax with bindings to other code’systems for the elements of the expression.

If a code is
system. If thq
whitespace.
there is a ge
expression s

It is at the di
and evaluate

scretion of the interpreting ‘'system whether to check for an expression instead of a simple|code
the expression instead.of-treating the expression as a code. In some cases, it may be unclgar or
code

ambiguous W
system defin
their expres
guarantee th

hether the code represents a single symbol or an expression. This usually arises where the
s an expression langtiage and then defines pre-coordinated concepts with symbols which n
ion, e.g. UCUMy 4n other cases, it is safe to treat the expression as a symbol. There
at this is always“safe: the definitions of the codeSystem should always be consulted in org

natch
is no
jer to

determine hgw to handle\potential expressions.

7.5.24.2
codeSystem

todeSystem : Uid: The code system that defines the code, or if no code was found, the
inrwhich no code was found.

Code systems shall be referred to by a UID, which allows unambiguous reference to standard code systems
and other local codesystems. Where either ISO or HL7 have assigned UID to code Systems, then these UIDs
shall be used. Otherwise, implementations shall use an appropriate ISO Object Identifier (OID) or UUID to
construct a globally unique local coding system identifier.

A CD that has a code attribute shall have a codeSystem specifying the system of concepts that defines the
code.

A CD with a NullFlavor OTH indicates that a concept could not be coded in the coding system or value set
specified. Thus, for these coding exceptions, the code system or value set that did not contain the appropriate
concept shall be provided in codeSystem or valueSet.
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The code system name has no computational value. codeSystemName can never modify the meaning of
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4.3 codeSystemName : String: The common name of the coding system.

codeSystem and cannot exist without codeSystem.

Information processing entities claiming direct or indirect conformance shall not functionally rely on
codeSystemName. In addition, they may choose not to implement codeSystemName but shall not reject
instances because codeSystemName is present.

NOTE The purpose of a code system name is to assist an unaided human interpreter of a code val
codeSystem.

7.5.2
code

Diffefent versions of one code system shall be compatible. By definition, a code symboVshall ha

mear
or re;
betw

Whenever a code system changes in an incompatible way, it constitutes, a new code system,

differ|
ICD-
redes
Intern
when
since

7.5.2

Valug

ue to interpret

4.4 codeSystemVersion : String: If applicable, a version descriptor defined specifically
system.

ing throughout all versions of a code system. Between versions, codes may be-.retired but r
used. Where the definition of the meaning of a code symbol changes, it must still be comp
pen different code system versions.

ent version, regardless of how the vocabulary publisher calls it. For-example, the publisher
0 calls these code systems, "revision 9" and "revision 10" respectively. However, ICD-10 i
ign of the ICD code, not a backward compatible version. Therefore, for the purposes of
ational Standard, ICD-9 and ICD-10 are different code, systems, not just different versions
LOINC updates from revision "1.0j" to "1.0k", this would\be considered as just another vers
LOINC revisions are backwards compatible.

4.5 valueSet: Uid: The value set that applied when this CD was coded.

b sets shall be referred to by an identifier’-name which allows unambiguous reference to

for the given

ve the same
ot withdrawn
atible (equal)

not simply a
of ICD-9 and
5 a complete
this datatype
By contrast,
on of LOINC

a value set.

Whefe either ISO or HL7 have assigned an.dentifying name to a value set, then that name shall e used.

In m4
or or

ny cases, a CD is created from a value set — either a code/code system pair is chosen fron
e is not chosen and the CD_has the exceptional value of NullFlavor.OTH. If no code is

gene
not

systgms); instead, the valué set should be provided. In addition, there are some known use cas
valug set that a user or system was offered when choosing a code affects the interpretation of the

If a cpde is provided;the meaning of the code must come from the definition of the code in the
The meaning of the code shall not depend on the value set. Information Processing Entities clair

rally inappropriate to reference the code system from which the code was chosen as the v
atch the code system (may include a subset of the codeSystem, or additional terms fron

h a valueSet,
chosen, it is
alue set may
h other code
bs where the
code.

code system.
hing direct or

indirgct conformance shall not be required to interpret the code in the light of the valueSet, and they shall not

reject an instance because of the presence or absence of any or a particular value set.

7.5.214.6) valueSetVersion : String: The version of the valueSet in which no code was found.

valueSetVersion shall be provided when a valueSet is provided, and otherwise shall be null. The value of the
valueSetVersion shall properly identify a particular version of the value set following the rules defined by the
value set or its publisher.

It is generally recommended that value set publishers specify that the version is identified by the date/time that
the value set version is published, and that the publication process makes the date/time explicitly clear.
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7.5.2.4.7 displayName : ST: A name, title, or representation for the code or expression as it exists in the
code system.

If populated, the displayName shall be a valid human readable representation of the concept as defined by the
code system at the time of data entry. The displayName shall conform to any rules defined by the
codingSystem; if the codeSystem does not define a human representation for the code or expression, then
none can be provided. displayName is included both as a courtesy to an unaided human interpreter of a code
value and as a documentation of the name used to display the concept to the user. The display name has no
functional meaning; it shall never exist without a code; and it shall never modify the meaning of the code. A
display name may not be present if the code is an expression for which no display name has been assigned
or can be derived. Information processing entities claiming direct or indirect conformance may choose not to

|mp|ement dienlaul\lama but chall not raiact inctancac hacatica dienlavNama ic nracant
ISprayf A ae-pDu-SHar ROt e8RS AREe S P e aHSe-GISpray a5 PresSeht

Display nam
presented to

represents the concept referred to by the code value. Communication shall not simply relyyon the di

name. The d

7.5.2.4.8
represents tH
NOTE Lg
Original text

code on the
entered or uf

It is valid to U
text will exist
originalText i

The details
document an
in other speg

The original

exact reprod
when the co
for which the

Values of tyf
coding excef
CD values m

Translations

originalText : ED: The text as seen and/or selected by the user who entered the data which

es shall not alter the meaning of the code value. Therefore, display names should" n
the user on a receiving application system without ascertaining that the display name|adequ

splay name's main purpose is to support implementation debugging.

e intended meaning of the user.

cal implementations might influence what is required to represent that ofiginal text.

Can be used in a structured user interface to capture what the user saw as a representation
data input screen, or in a situation where the user dictates or directly enters text, it is the

tered by the user.

se the CD datatype to store only the text that the user entered or uttered. In this situation, on

bt be
ately
splay

pf the
b text

iginal

without a code. In a situation where the code(is*assigned sometime after the text was enfered,

5 the text or phrase used as the basis for assighing the code.

bf the link in the originalText.reference-between different artifacts of medical information
d coded result) is outside the scope.efthis International Standard and may be further prosg
ifications that use this one.

ext shall be an excerpt of the relevant information in the original sources, rather than a poin
uction. Thus the original(text shall be represented in plain text form. In specific circumsta
ntext of use is clearly described, the originalText may be a reference to some other text ari
resolution scope is Clearly described.

e CD may havé an original text despite not having a code. Any CD value with no code signi
tion. In this.case, originalText is a name or description of the concept that was not coded.
ay also contain translations.

directly encode the concept described in originalText. The originalText representd

originalText (ff the'concept itself. Translations shall not have an originalText of their own.

(e.g.
ribed

ter or
nces,
efact

fies a
Such

the

7.5.249 t

ranslation : Set(CD): A set of other CDs that each represent a translation of this CD into

equivalent codes within the same code system or into corresponding concepts from other code systems.

The translations are quasi-synonyms of one real-world concept. Every translation in the set is supposed to
express the same meaning "in other words." However, exact synonymy rarely exists between two structurally
different coding systems. For this reason, not all of the translations will be equally exact.

Translations shall not contain translations. The root CD has one set of translations which lists all the
translations. The root translation is generally the one that best meets the conformance criteria for the CD. No
implication about lineage of the translations can be drawn from the selection of the root code. Instead, the
properties codingRationale and source is used to trace lineage.

52 © 1SO 2011 — All rights reserved


https://standardsiso.com/api/?name=639bd7dcf1b9d35e1254164abb09a373

ISO 21090:2011(E)

In the absence of a constraining model that makes constraints on the value domain of the CD, any of the
translations may be the root CD. If the constraining model makes constraints on the value domain of the CD
and there is a translation that meets the constraints, that translation should be the root CD. If the constraining
model makes constraints on the value domain of the CD and there is no translation that meets the constraints,
then any of the translations may be the root, as long as they are assigned a nullFlavor. An alternative is to put
none of the translations in the root, and give it a NullFlavor of choice, and put all the translations in the
translation property of the root.

7.5.2.410 codingRationale : CodingRationale: the reason why a particular CD has been provided, either
as the root concept or as one of the translations.

If populated, the value contained in this attribute shalt be taken from this enumeration, compoped from the
HL7 CodingRationale code system. The current values are:

CodingRationale Enumeration. OID: 2.16.840.1.113883.5.1074

110 Original Originally produced code.
1 |P Post-coded Post-coded from free text source.
1 |R Required Required by the specification describing the use of the

coded concept.

The exact form of the reqtiirement is not specified here; it
may be required by the specification directly, or it ma
arise as an indirectresult of other conformance tools.
More than one different requirement may exist

simultaineouslyyso more than one code in a CD complex
may be required.

1 |OR Original and Originally,produced code, required by the specification
required describing the use of the coded concept.

1 |PR Post-coded and | Post-coded from free text source, required by the
required specification describing the use of the coded concept

ISO/IEC 11404 Syntax for codingRationale attribute
type CodingRationale ¥ enumeration (O, P, R, OR, PR)

A cofle is deemed to be_post-coded if the user does not assign the code when they first enter the data.
codingRationale is not expected to act as a quality review marker on the quality of the coding or the translation
processes.

A codle is required~when it is present in the instance to meet some constraints imposed on the ingtance by the
contgxt of use,)Information Processing Entities shall not be required to mark a particular translation as
required even though it is required by the context of use, but may do so. Information processing|entities shall
not r¢jectinstances because of the presence or absence of the codingRationale flag.

7.5.2.4.11 source : CD: A reference to the CD that was the source of this translation, if this CD was created
by translating it from another CD.

This property is a reference. The source to which the reference points shall be provided within the scope of
this CD’s root CD and translations; that is, another representation of the same concept in the same attribute.

A CD consists of a single root code and a set of translations, which do not have translations. Using the
codingRationale property, a sender can indicate which is the original code. There are some circumstances in
which it is useful to know which CD was translated from which CD. The source allows for the translation
sequence from one translation to another to be represented. Each element of the translation set was
translated from the original CD. Each translation may, however, also have further translations. Thus, when a
code is translated multiple times the information about which code served as the input to which translation will
be preserved.
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7.5.2.5

The equality of two CD values

Equality

is determined solely based upon code and codeSystem.

The

codeSystemVersion, originalText, codingRationale, source, value set information and translations are not
included in the equality test. NullFlavored values are not equal even if they have the same Nullflavor or the
same original text.

The equality is based on the literal value of the code and codeSystem. Information processing entities shall
not consult the semantic meaning of the code+codeSystem pair to determine whether the same concept is

intended.

NOTE 1

T H oot £ QRN £ ! 4 H [P £ oLl H HI PN
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Implementatiohs should choose the literal representation forms carefully.

NOTE 2

NOTE 3

7.5.2.6

CID values can also be equal with values of the CS datatype.

CID values can also be equal with values of the CO datatype. For details, see 7.8.6.4.

Inyariants

if the value is not null then code or originalText shall have a value;

if cqde has a value then codeSystem shall have a value;

— valyeSet requires a valueSetVersion;

— codeSystemName can only have a value if codeSystemas a value;

— codgSystemVersion can only have a value if codeSystem has a value;

— disglayName can only have a value if code has-a value;

— tranglations cannot have original text;

— translations cannot have translations.

OCL for invafiants:

dgf: let hasCode ~:\Boolean = code.oclIsDefined

dgf: let hasCodeSystem : Boolean = codeSystem.oclIsDefined
dgf: let has@ridinalText : Boolean = originalText.isNotNull
dgf: let fromCodeSystem(system : Uid) : Boolean =

cpdeSystem/= system or translation->select (t |

equal.

CD or

t]. from€odeSystem (system) ) ->notEmpty
NOTE frgmiCodeSystem is defined so that you can make constraints from outside on the codeSystem of the
one of its transtationste—inv—code-fromCodeSystem{"2-46-840-+-+43883-642"
def: let noOriginalText : Boolean = originalText.oclIsUndefined
inv "null or (one or both of code and originalText)":
1sNotNull implies (hasCode or hasOriginalText)
inv "other requires codeSystem or valueSet":
(nullFlavor = NullFlavor.OTH) implies
(codeSystem.oclIsDefined or valueSet.oclIsDefined)
inv "code requires codeSystem": code.oclIsDefined
implies codeSystem.oclIsDefined
inv "codeSystemName only if codeSystem":
codeSystemName.oclIsDefined implies codeSystem.oclIsDefined
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inv "codeSystemVersion only if codeSystem":
codeSystemVersion.oclIsDefined implies codeSystem.oclIsDefined
inv "displayName only if code": displayName.oclIsDefined
implies code.oclIsDefined
inv "valueSet requires valueSetVersion":
valueSet.oclIsDefined implies (valueSetVersion.oclIsDefined)
inv "No original text on translations":
translation->forAll (t | t.noOriginalText)
inv "Translations cannot have translations":
translation->forAll(t | t.translation->isEmpty)
inv "no updateMode or History on CD elements":

o TTpr\]:i- OrHict v(r/r\]-;cp'\ N a1, >2V\f‘]

noUpdateOrHistory (originalText) and
translation->forAll (t | noUpdateOrHistory(t))

7.5.2]7 Operations

7.5.2{7.1 implies(other : CD):BL: True if this code+codeSystem is a specialization of the othef
codef-codeSystem or has the same meaning.

NOTH 1 In SNOMED, for example, two isomorphic forms of the same expression will imply each other.

NOTE 2 A terminology service can be used to make this determination.
7.5.2(8 Examples

7.5.2|18.1 ICD Examples

A sinjple example for code is the ICD-9 code(for headache, which is "784.0".

<example code="784.0" codeSystem=!2.16.840.1.113883.6.42"
codeSystemName="ICD-9">»

<dfsplayName value="Headaeche' />

<okiginalText value="gemeral headache"/>
</expmple>

A possible ICD-10 equivalent is "G44.1" (the ICD-10 classifications are slightly different).

<exapple code="@44/1" codeSystem="2.16.840.1.113883.6.3"
codeSystemName="ICD-10">
<dfisplayName‘'value="Headache"/>
<ofiginadPext value="general headache"/>
</expmp ke

7.5.2.8:2— Coding faiture examples

A common situation with CD is when the actual concept cannot be properly represented in a particular coding
system. Usually this circumstance arises where the concept is expected to be represented in a particular
coding system. For the purposes of these examples, we assume that all these examples are for an
observation value of type CD that is bound to the full Snomed-CT valueset (Example OID for the value set =
2.16.840.1.113883.19.11.1 as published June 11, 2007, Real OID for the SNOMED-CT code system =
2.16.840.1.113883.6.96). Important: the OID root 2.16.840.1.113883.19 is an HL7 OID used for example-only
OIDs and OIDs in this space are never valid in real instances. The OIDs used in these examples that in the
OID space 2.16.840.1.113883.6, 2.16.840.1.113883.5 and 2.16.840.1.113883.11 are the correct OIDs for use
in production instances.
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The simplest case is where the CD is not represented in the instance at all, or simply represented as no

information.

|<value nullFlavor="NI"/>

However this is not a very useful representation; frequently the source system knows more information, and it
is still useful to convey that information to the destination system, while still labelling the coding as incomplete.

|<value nullFlavor="OTH" codeSystem="2.16.840.1.113883.6.96"/> |

Or it may be

encoded as

<value nul]
valueSetVeq

Flavor="OTH"

sion="20070711"/>

valueSet="2.16.840.1.113883.19.11.1"

In this exam
the valueSet
the value se
by the ownin

Both examp
specific infor

b authority.

es say that the concept cannot be coded in SNOMED. Even meére useful is to convey
mation about the concept, even though it cannot be representediin SNOMED:

ble, we specify valueSetVersion as a timestamp to the nearest day. The actual value allowgd for
Version depends on the definition of the value set. In this case, it is assumed,that the definit
2.16.840.1.113883.19.11.1 specifies that the version is quoted to the day, of the official re

on of
ease

some

<value nul]

<originall
ambulance"
</value>

Flavor="OTH"

>

ext value="Burnt ear with iron.

codeSystem="2.16.840.1.113883.6.96%>
Burnt other edr’/calling for

It is also po

Esible that the content was first encoded in séme other code system than SNOMED, anfd the

source systém was unable to encode the value ins, SNOMED. In this case, there are two forms of

representatid

n. The first is when the binding to SNOMED is labelled as CWE: local extensions are allowef:

<value cod{

<originall
ambulance"
</value>

>

="burn" codeSystem="2.16.840.1-.113883.19.5.2">
ext value="Burnt ear with iron.

Burnt other ear calling for

In this case,

its own code
the other cod
such as ICDA

because the binding,issCWE, local extensions are allowed, and the source system can simply use
System (identified. by-the OID "2.16.840.1.113883.19.5.2", which is an example OID) to e
e system. In faet, the source system can also use a code from another well known code syptem,
9. If ICD-9 had-a'code "A10.1" which stood for this same concept, then this would be valid:

xtend

<value codd
<original
calling

="A10 M

</value>

codeSystem="2.16.840.1.113883.6.42">
Texttwalue="Burnt ear with iron.
for\ambulance"/>

Burnt other ear

If, however, the binding to the SNOMED-CT valueset is labelled CNE, then the code must come from
SNOMED. The same information as the above-mentioned case must be conveyed differently:

</value>

<value nullFlavor="OTH" codeSystem="2.16.840.1.113883.6.96">
<originalText value="Burnt ear with iron.
calling for ambulance"/>
<translation code="burn" codeSystem="2.16.840.1.113883.19.5.2">

Burnt other ear
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Now the code is clearly marked as OTH: the code cannot be represented in SNOMED-CT, but a translation
from another system is provided. Though it is pretty redundant in this case, the source system could indicate
which translation comes from which using the source property:

<value nullFlavor="OTH" codeSystem="2.16.840.1.113883.6.96">
<originalText value="Burnt ear with iron.
calling for ambulance"/>
<translation id="s1"
codeSystem="2.16.840.1.113883.19.5.2">
<source xref="sl"/>

Burnt other ear

code="burn"

</value>

All these examples have assumed that the attribute is bound to the fictitious| value set
2.16.840.1.113883.19.11.1 which is all of SNOMED-CT. If the value set was extended to include the LOINC
codes as well, it would no longer be appropriate to encode a failure to code like this:

|<val e nullFlavor="0OTH" codeSystem="2.16.840.1.113883.6.96"/> |

since it is not true that the concept could not be coded from SNOMED-CT it,could not be coded in either
SNOMED-CT or LOINC. For this reason, it is appropriate to encode the failute;to code in the valugSet form:
|<val e nullFlavor="0OTH" valueSet="2.16.840.1.113883.19.1121" valueSetVersion="2(O70711"/>|
7.5.2|18.3 Expression examples

Expre¢ssions generally arise with complex medical terminologies such as SNOMED. For example, SNOMED

CTd
conc
code

efines a concept "cellulitis (disorder)" (128045006)¢an attribute "finding site" (363698007)
bpt "foot structure (body structure)" (56459004). SNOMED CT allows these codes to be ¢
phrase:

and another
bmbined in a

1280
stru

15006 |cellulitis
Cture| }

(disorder) | : {363698007 | finding site|=56459004 | foot

The full CD form for this is:

<val

<o
</va

e code="128045006:{363698007=56459004}"
fodeSystem="2.16.840.1.113883.6.42" codeSystemName="Snomed-CT">
iginalText value=[Cg&llulitis of the foot"/>

l ue>

The

show
throu
reads
for te
exan

BNOMED compesitional expression language allows for the inclusion of the term in the e
n in the fifst:example. These make the expression more readable for humans, and

ghout this.subclause in the standalone expressions. However, the terms are optional and dq
bility for computers; instead, their optional presence creates needless processing comple
sting,_equality. For this reason the expressions in CD instances should not include the term

pression, as
50 are used
not improve
xity, such as
5, and no CD

ples include the terms in the expressions in this International Standard. Value sets may

make rules

abou

the presence or absense of the terms in the expressions.

The SNOMED compositional expression language is currently undergoing comment, and may be found on the
International Health Terminology Standards Development Organisation (IHTSDO) website. The next two
examples are based on SNOMED CT Core Edition 2007-01-31.

This first example is the SNOMED code for "fracture of left tibia". It shows issues associated with grouping
and nesting.

|3l978002\fracture of tibial: 272741003|laterality|=7771000|1left]

© IS0

2011 — All rights reserved
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Strictly speaking (in normal form) a "fracture of left tibia" is not a "left fracture" of a "tibia bone" but is a
"fracture" of the "left" "tibia bone" (that is, the qualification of "left" applies to the bone not to the fracture). Also,
in this example the fracture and bone are grouped; this may look irrelevant, but is potentially significant for
combined fractures where different morphology may apply to different bones. An alternative rendering for this

same concept is:

tibia]

64572001 |disease|:{116676008 |associated morphology|=72704001]|fracture]|,
363698007 | finding site|=(12611008 |bone structure of

1272741003 | laterality|=7771000|1left]|) }

The second example shows a more complicated grouping and nesting structure. The SNOMED CT

expression for-past ilibtwy of-fracture—oftefttibia"-inctudes IICbtillg everminits—simptest-formbecause the
laterality does not apply to the past history but rather to the disorder.
417662000 |gpast history of clinical finding|:246090004 |associated finding|=
(31974002 | fracture of tibial: 272741003 |laterality|=7771000]|left])

The alternatiye rendering is even more nested:
243796009 | $ituation with explicit context|:246090004 |associated finding|=

(64572001 |disease|:{116676008|associated morphology|=72704001| fxacture],

363698007 |finding site|=(12611008|bone structure of tibial:

272741003 |laterality|=7771000|1left]|)}),408729009|finding cdntext|=

410515003 | known present|,408731000]|temporal context|=4105L3005|past]|,

4087320097 | subject relationship context|=410604004]|subject of record|
These are provided as examples of SNOMED expression syntaxés. A full discussion of the merits gf the
different fornps, their relationship and how to work with them can-be found in the above-mentioned SNQMED
compositiongl expression language definition.
It is important to note that the expression syntax and Gemantic rules are specified by the code systen]. For
instance, in $SNOMED CT, there are a defined set of qualifying attributes, and only Findings and Disorderg can
be qualified| with the "finding site" attribute. \CD' does not provide for normalization of compositional
expressions,| therefore it is possible to create.ambiguous expressions. Users should understand thaf they
must provide the additional constraints necessary to assure unambiguous data representation if thely are
planning to [create compositional expressions using CD. Otherwise, they risk the inability to retrigve a
complete sef]of all records corresponding-to any given query.
ICD-10 allows dual coding. See¢for’example, 3.1.3 of the ICD-10 Instruction Manual. While ICD-10 clearly
establishes the semantic basigforthe dual coding, it does not define an actual literal expression form sujtable
for use with CD. In such cases,"HL7 defines a suitable literal expression form and assigns an OID to thaf. The
OID for this JCD-10 expréssion is 2.16.840.1.113883.6.260. The code system specifies that the two IGD-10
codes are separated by-a'space.
<value codg¢="J2¥.8 B95.6" codeSystem="2.16.840.1.113883.6.260"

code$ystemName="ICD-10 Dual Code Expression">
<orj_gj_na Text valne="Staph aprens bronchiolitig"

</value>

The ICD-10 code J21.8 is "acute bronchiolitis due to other specified organisms" and the code B95.6 is
"staphylococcus aureus as the cause of diseases classified to other chapters”.

Expressions also arise in UCUM. Because UCUM is stable, UCUM expressions are usually found in the unit
attribute of PQ (see 7.8.9.3.2). Although this is a CS, it is still a case of expressions in a code (a CS can be
converted to a CD by filling out the codeSystem explicitly). The following is a simple UCUM expression that is
actually a direct reference to a simple UCUM concept:

|<value xsi:type="PQ" value="1" unit="g">
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A gram is a definitional concept in UCUM. A typical UCUM expression is more complex:

|<value xsi:type="PQ" value="1" unit="mmol/1">

The concentration of the analyte is 1 mmol/l; mmol/l is a UCUM expression, as is the simpler case:

|<value xsi:type="PQ" value="1" unit="mmol"> |

The amount of analyte is 1 mmol; mmol is also a UCUM expression, a combination of m for milli and mol for
moles.

7.5.3| CD.CV (coded value)

7.5.3(1  Description

A flayor that constrains CD.

Codgd data, specifying only a code, code system, and optionally display name.and original text.
Used only as the type of properties of other datatypes.

CV id used when any reasonable use case will require only a singleé.code value to be sent. Thus it should not

be uged in circumstances where multiple alternative codes for.a“given value are desired or thgre may be a
requifement to migrate to a new coding system.

7.5.3|12 Invariants

— no translations are allowed:;

— no source is allowed.
OCL ffor invariants:

inv "no translations¥™ translation.size = 0
inv "no source": souwrce.oclIsUndefined

7.5.4| CS (coded simple-value)

7.5.4(1 Description
Spedalizes ANY).

Codgd data in their simplest form, where only the code is not predetermined.

The code system and code system version are implied and fixed by the context in which the CS value occurs.

Due to its highly restricted functionality, CS shall only be used for simple structural attributes with highly
controlled and stable terminologies where:

— all codes come from a single code system;
— codes are not re-used if their concept is deprecated;

— the publication and extensibility properties of the code system are well described and understood.
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7.54.2 ISO/IEC 11404 syntax

type CS = class (
validTimeLow : characterstring,
validTimeHigh : characterstring,
controlInformationRoot : characterstring,
controlInformationExtension : characterstring,
nullFlavor : NullFlavor,
updateMode : UpdateMode,
flavorId : Set(characterstring),
code : characterstring

)
7.5.4.3 Aftributes

7.5.4.31 ode : String: The plain code symbol defined by the code system. if the code valugis empty|or
null, then there is no code in the code system that represents the concept.

Code shall only contain characters that are either a letter, a digit or one of ', '-', ' Lor)";". Code systems that

are used with CS shall not define code symbols or expression syntaxes that contain-whitespace or any (other
characters not in this list.

7.5.4.4 Equality
The equality |of two CS values is determined solely based upon the explicit code and the implicit codeSystem.
The codeSystemVersion is not included in the equality test. NullElavored values are not equal even if they
have the same NullFlavor.
The equality|is based on the literal value of the code and.codeSystem. Information Processing Entiies|shall
not consult the semantic meaning of the code+codeSystém pair to determine whether the same concept is
intended.

NOTE C$ values can be equal to CD values if both 'specify the same code and codeSystem.
7.5.4.5 Inyariants
— there shall be a code if not-nultFlavored.

OCL for invafiants:

inv "code isfrequired": isNotNull implies
code.oclIgbefined

7.5.4.6 Operations

7.5.4.6.1 codeSystem() : Uid: Although a CS does not carry a codeSystem as an attribute, there shall
always be an applicable codeSystem specified by the context in which CS is used. This operation returns the
codeSystem that is specified by the context.

This operation shall always return a valid codeSystem, whether or not the CS is nullFlavored, as it is taken
from the context of use.

7.5.4.6.2 codeSystemVersion() : String: Although a CS does not carry a codeSystemVersion as an
attribute, there may be an applicable version specified by the context in which CS is used.

This operation returns the codeSystemVersion if one is specified by the context.
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7.5.4.7 Examples

|<code xsi:type="CS" code="NS"/>

A simple code NS in the designated code system.

7.6 Identification and location datatypes

7.6.1 Overview

These_datatypes provide support for identifying objects, records and things, and specifically for URLs, URIs
and telecommunication addresses (see Figure 5).

class Misc Types
150 DataTypes

. context |

+ ot Ui [0..1] inv "root iz required": isMotNull implies root.ocllsDefined
+ axtension: Strng [0..1] °
+ displayable: Eoolean [0..1]
+ identifierMamea: String [0..1]
+ scope: |dentfierScope [0..1]
+ elisbilty: |dentfierRelkiability [0..1] D

context TEL

inv"walue is required": isHothullSmplies value ocll=befined

HXIT def: let schemeis : String) : Béolean'= value substring(, s.size)==
ANY inv"no updatebdode or Histony an TEL attributes": nolpdate OrHistonguzeablePeariod)

A

Uk wofitest TEL.URL
ifnw"no use": uze-risEmpty
inw"schemes": (schemefile") or schemeftp") ar schemer cid") ar

schemehtp™) or schemehttps") ar scheme nfs")

value: U [0..1]

usa: Sei(TelecommunicationAddressUss)
capabilties: Set{TelecommunicationCapability)
useablePeriod: QSET(TS)[0..1]

+ canonicalf) : TEL TEL.URL E¥|

context TEL.EMAIL
inv "email only": schememailta™)

TEL.PHONE |

wontext TEL.FHONE
inw "Phone": scheme™tel) or schemeetexd-fax") or scheme e text-tel)

contéfTEL.FERSON
iffin!'Betzonal Address": scheme("tel") or scheme"-texd-fax") or
schamea™stexdt-tal™) ar schemeamailta")

Figure 5 — Identification and location datatypes

7.6.2 TEL (Telecommunication Address)

7.6.2.1  Description

Specializes ANY

A locatable resource that is identified by a URI, such as a web page, a telephone number (voice, fax or some
other resource mediated by telecommunication equipment), an e-mail address or any other locatable resource

that can be specified by a URL.

The address is specified as a Universal Resource Locator (URL) qualified by time specification and use codes
that help in deciding which address to use for a given time and purpose.
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The value attribute is constrained to be a uniform resource locator specified according to IETF RFC 1738 and
IETF RFC 3966 when used in this datatype.

NOTE

The intent of this datatype is to be a locator, not an identifier; this datatype is used to refer to a locatable

resource using an URL, and knowing the URL allows one to locate the object. However some use cases have arisen
where a URI is used to refer to a locatable resource. Though this datatype allows for URIs to be used, the resource

identified shou

7.6.2.2

type

Id always be locatable. A common use of locatable URI's is to refer to SOAP attachments.

ISO/IEC 11404 syntax

TEL (

class

val
vad
co7l
co7l
nu/
up(
14
val
usH
caq
usH

)
7.6.2.3

7.6.2.3.1

The URI spe

EXAMPLE
addresses, Hy

If the TEL h4
UNK, the val

7.6.2.3.2
telecommuni

The telecom
purpose is tdq
defined rules
what rules m

Aftributes

use : Set(TelecommunicationAddressUse): One or more codes advising system or user w

_LL,ZT_LUICLUW L/llla.Lath.LDt.L_Llly/
idTimeHigh characterstring,
trolInformationRoot characterstring,
trolInformationExtension characterstring,
1Flavor NullFlavor,
lateMode UpdateMode,
vorId Set (characterstring),
ue characterstring,

Set (TelecommunicationAddressUse),
abilities Set (TelecommunicationCapability),
ablePeriod QSET (TS)

ralue : Uri: A uniform resource identifier specified agcording to IETF RFC 2396.
Cifies the protocol and the contact point defineddby that protocol for the resource.

Notable uses of the telecommunication address datatype are for telephone and telefax numbers,
pertext references, FTP references, etc.

s a nullFlavor, it is not necessary, for'the value to contain a valid URL. For instance, if the fla
Lie may be just "tel:" to indicate'that what is unknown is a telephone number.

cation address in a set of like addresses to select for a given telecommunication need.

Mmunication use-eode is not a complete classification for equipment types or locations. Its
suggest or disgourage the use of a particular telecommunication address. There are no §
that goverfi;the selection of a telecommunication address. Conformance statements may
Ay apply-er/how additional rules are applied.

E-mail

Vor is

hich

main
pasily
larify
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If populated, the values contained in this attribute shall be taken from the HL7 TelecommunicationAddressUse
code system. The current values are:

TelecommunicationAddressUse Enumeration. OID: 2.16.840.1.113883.5.1011

A communication address at a home, attempted contacts
for business purposes might intrude privacy and chances
1 |H Home address are one contacts a family or other household members
instead of the person one wishes to call. Typically used
with urgent cases, or if no other contacts are available.

HP Primary home The primary home, to reach a person after business hours.
HV Vacation home A vacation home, to reach a person while on vacation
1| we Work place An office address. First choice for business-related

contacts during business hours.

Indicates a workplace address or telecommunication
address that reaches the individual orprganization directly
without intermediaries. For telephones, often referred fo as
a "private line".

2 DIR Direct

Indicates a workplace address or telecommunication
address that is a "standard” address which may reach a

2 PUB Public ; . . ; 4 ;
reception service, mail-foom, or other intermediary pripr to

the target entity.
1 | BAD Bad address A flag indicating that'the address is bad, in fact, uselegs.
Temporary A temporary.address, might be good for visit or mailing. An
1 | TMP . . o .
address address history can provide more detailed information|.

—

An automated answering machine used for less urgen

1 | AS ?gﬁ/\;\ézrlng cases and if the main purpose of contact is to leave a
message or gain access to an automated announcement.
Emeraenc A contact specifically designated to be used for
1 | EC gency emergencies. This is the first choice in emergencies,
contact ;
independent of any other use codes.
A telecommunication device that moves and stays with its
. owner. May have characteristics of all other use codes,
1 | MC Mobile' contact . X .
suitable for urgent matters, not the first choice for roufjne
business.
1 | PG Pager A paging device suitable to solicit a callback or to leaVe a

very short message

ISO/IEC 11404 syntax for telecommunicationAddressUse attribute

tyvpe TelecommunicationAddressUse = enumeration (H, HP, HV, WPl DIR,
PUB, BAD, TMP, AS, EC, MC, PG)

7.6.2.3.3 capabilities : Set(TelecommunicationCapability): One or more codes advising a system or
user what telecommunication capabilities are known to be associated with the telecommunication address.
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If populated, the values contained in this attribute shall be taken from the HL7 TelecommunicationCapability

code system.

The current values are:

TelecommunicationCapability Enumeration. OID: 2.16.840.1.113883.5.1118
1 voice Voice This device can receive voice calls (i.e. talking to another person, a
recording device or a voice activated computer)

1 fax Fax This device can receive faxes.

1 data Data This device can receive data calls (i.e. modem)

1 tty Text This device is a text telephone.

1 sms SMS This device can receive SMS messages
ISO/IEC 114p4 syntax for TelecommunicationCapability attribute

type [TelecommunicationCapability = enumeration (voice,Nfax, datg,
tty, gms)

7.6.2.3.4 useablePeriod: QSET(TS): The periods of time during which the telecommunication addres$ can
be used.

For a telephd
For a web ag
given addres

7.6.24 Eq

Two nonNul
useablePerid

ne number, this can indicate the time of day at which the party can be reached on that telep
dress, it may specify a time range in which the web content is promised to be available undé

S.

juality

TEL values are equal if their canonical forms have the same value attribute. The use
d attributes are excluded from the equality test.

hone.
or the

and

7.6.2.5 Inyariants
— valde shall be provided.

OCL for Invariants:

inv "value is.required": isNotNull implies value.oclIsDefined

d¢f: let scheme (s String) : Boolean

= value.substring (0, s.size) = s
inv "no. wpdateMode or History on TEL attributes":
noUpdateOrHistory (useablePeriod)

7.6.2.6 Operations
7.6.2.6.1 canonical : TEL: The TEL with any seperator or other non-significant characters stripped out of

the address.

The tel: syntax allows for characters such as ( and ), which are syntactical separator characters, but do not
change the actual telephone number. Canonical strips characters like these out of the address portion. The
actual characters stripped out depend on the scheme.

The mailto: syntax allows for extra name and header information. This extra information is stripped out of the
canonical form for the mailto: scheme, leaving just the plain email address(es).
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.7 Extensions to URL/URI syntax

This International Standard defines the following extensions to the URL scheme:

— x-text-tel: — indicates that the destination device is a text telephone; the syntax of the address portion

of the URL is the same as TEL;

x-text-fax: — indicates that the destination device is a fax machine; the syntax of the address portion

of the URL is the same as TEL. This protocol replaces the deprecated W3C protocol fax.

This International Standard defines the following extensions to the URN scheme:

7.6.2

7.6.2

A ref
7.6.2

and f]

— hl7ii — a reference to an Il value defined in this International Standard. The full syntax'q
urn:hl7ii:{root}[:{extension}] where {root} and {extension} (if present) are the values_fron

f the URN is
the Il that is

being referenced. Full details of this protocol are defined in the HL7 -Abstract |Data Types
Specification.
8 Examples
8.1 Web address
|<example xsi:type="TEL" value="http://www.temp.org/example/234232"/>
brence to the web page available from http: //www. temp.org/example/234232 .
8.2 Combined home and work telephone
<example xsi:type="TEL" value="tel:+15556755745"
use="H WP" capabilities="voice fax®/>
A home (H) telephone number for a person whao-works at home (WP) that is capable of receiving poth voice
X calls.
8.3 Unknown home telephone-number

7.6.2

|<example xsi:type="TEL%XlullFlavor="UNK" value="tel:" use="H"/>

An unknown home (H) telephone humber.

7.6.2

A wo
IETF

8.4 Work telephone‘with extension

|<example xS Jtype="TEL" value="tel:+1(555)6755745;postd=545" use="WP"/>

rk telephone/with an extension specified. Extensions are not the only use for the post-dial sg
RFC 3966.for further details. The canonical form of this example is:

quence. See

| <tel value="tel:+15556755745;postd=545" use="WP"/>

7.6.3

7.6.3

TEL.URL

A Description

A flavor that constrains TEL

TEL.URL constrains TEL so that it shall point to a locatable resource that returns binary content.
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7.6.3.2

Invariants

No use codes;

— The URL scheme shall be file, nfs, ftp, cid (for SOAP attachments), http, or https.
OCL for Invariants:
inv "no use": use->isEmpty
inv "schemes": (scheme("file") or scheme ("ftp") or

scheme ("cid")

or scheme ("http") or scheme ("https")

7.6.4 TEL.I

7.6.4.1

A flavor that

TEL.PERSO

7642 In

— The

OCL for Inva

i

7.6.5 TEL.

7.6.5.1

A flavor that

TEL.PHONE
a person.

7.6.52 In

the

L SCclielle (T"IILs7))

PERSON

Dé¢scription

constrains TEL.

N constrains TEL so that it shall refer to a method of communication_ with a person.

variants
URL scheme shall be tel, x-text-fax, x-text-tel or mailto.
riants:

v "Personal Address": scheme ("tell) or

scheme ("x-text-fax")or schenme ("x-text-tel")
scheme ("mailto")

or

PHONE

Dé¢scription

constrains TEL.PERSON

constrains TEL:RERSON so it shall refer to some telephone-based communication systent

variants

lURL 'scheme shall be tel, x-text-fax, or x-text-tel.

OCL for Inva

inv

"Phone":

riants:

scheme ("tel") or scheme ("x-text-fax") or

scheme ("x-text-tel")

7.6.6 TEL.EMAIL

7.6.6.1

Description

A flavor that constrains TEL.PERSON

TEL.EMAIL constrains the TEL.PERSON type to be an email address.

66
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2 Invariants

— the URL scheme shall be mailto.

OCL

7.6.7

7.6.7
Spec
Anid

EXANM
vehicl

NOTH

An id
ident
conc
or ob|

Inforn

appli
comy]

7.6.7

for Invariants:

inv "email only": scheme ("mailto")
Il (Instance Identifier)

1 Description

alizes ANY.
entifier that uniquely identifies a thing or object.

PLE An object identifier for HL7 RIM objects, medical record number, order, id, service catg
e identification number (VIN), etc.

Instance identifiers are usually defined based on ISO object identifiers,

entifier allows someone to select one record, object or thing/from a set of candidateg
fier alone without any context is not usable. Identifiers are~distinguished from concept d
bpt descriptors never identify an individual thing, although«there may sometimes be an indi
ect that represents the concept.

nation processing entities claiming direct or indirect conformance shall never assume t
Cations can infer the identity of issuing authority or the type of the identifier from the
onents thereof.

2 ISO/IEC 11404 syntax

type II = class (
validTimeLow : characterstring,
validTimeHigh : ,characterstring,
controlInformatienRoot : characterstring,
controlInformationExtension : characterstring,
nullFlavor GyNullFlavor,
updateModen: UpdateMode,
flavorIdh): Set (characterstring),
root ¢y.characterstring,
exténsion : characterstring,
identifierName : characterstring,
displayable : boolean,

logue item id,

. Usually an
bscriptors as
vidual record

hat receiving
identifier or

scope: IdentifierScope,

reliability : IdentifierReliability
)

7.6.7.3 Attributes

7.6.7.3.1 root : Uid: A unique identifier that guarantees the global uniqueness of the instance identifier.

If root is populated, and there is no nullFlavor or extension, then the root is a globally unique identifier in its
own right. In the presence of a non-null extension, the root is the unique identifier for the "namespace" of the
identifier in the extension. This does not necessarily correlate with the organization that manages the issuing
of the identifiers. A given organization may manage multiple identifier namespaces, and control over a given
namespace may transfer from organization to organization over time while the root remains the same.
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This field can be either a DCE UUID, an Object Identifier (OID) or a special identifier taken from lists that may

be published

by ISO or HL7.

Comparison of root values is always case sensitive. UUIDs shall be represented in upper case, so UUID case
should always be preserved.

The root shall not be used to carry semantic meaning; all it does is ensure global computational uniqueness.

7.6.7.3.2

extension: String: A character string as a unique identifier within the scope of the identifier root.

The root and extension scheme means that the concatenation of root and extension shall be a globally unique
identifier for {he tem that this T value identifies.

Some identifier schemes define certain style options to their code values. For example the Social Se

Number (SS

N) of the USA is normally written with dashes that group the digits into a pattern 423-12-1

curity
234"

However, th¢ dashes are not meaningful and an SSN can also be represented as "123121234" without the

dashes. In th

ruling about
scheme is re

If no extensig
not a compleg

e case where identifier schemes provide for multiple representations, HL7 oSO may m
which is the preferred form and document that ruling where that respective external ide
cognised.

n attribute is provided in a non-null 1l, then the root is the complete-unique identifier. If the r
te unique identifier, and the extension is not known, then the Il shall'have a nullFlavor even

root is populated.

7.6.7.3.3
root.

NOTE It

dentifierName : String: This is a human-readable name-for the namespace represented in

s a descriptive name for the actual namespace, e.g. "Galifornia, US Driving Licence Number, 1970-".

IdentifierName does not refer to the organization which issued the identifier (e.g. California Departme

Motor Vehicl
human user

The identifie

attribute. The
the authorityf

processing b
All decision

claiming dirg

instances be

In general, it

Driving Licer

other than it
Driving Lice
completely u

7.6.7.3.4
= true) as op

es). It is intended for use as a human readable label when an identifier shall be displayeq
where an OID would not be meaningfut.

- name has no computational value. ldentifierName can never modify the meaning of thg

. Applications shall not attempt to perform any decision-making, matching, filtering or
ased on the presence or'value of this property. It is for display and development assistance

ct or indirect confortdance may choose not to implement identifierName but shall not
cause identifierName is present.

should only;be used when an extension is present, allowing for a display such as "Californi
ce Number, 1970-: 123456789". There are absolutely no guidelines for the contents of thi
should \be completely descriptive of the namespace, e.g. "Driving Licence" or even "Cali

nce\ would not be ideal. However, formatting, capitalization, whitepace, language, etd.

hke a
htifier

bot is
if the

he

ent of
to a

root

purpose of the identifer nameis to assist an unaided human interpreter of an Il value to intg¢rpret

other
only.

ogic shall be based solely on the root and extension properties. Information processing entities

reject

h, US
5 text
ornia
are

b ‘t0)the sender.

posed to pure machine interoperation (displayable = false).

displayable : Boolean: If the identifier is intended for human display and data entry (displayable

Information processing entities claiming direct or indirect conformance may choose not to implement
displayable but shall not reject instances because displayable is present.
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7.6.7.3.5 scope: IdentifierScope : The scope in which the identifier applies to the object with which it is
associated.

If populated, the value of this attribute shall be taken from the HL7 IdentifierScope code system. The current
values are:

IdentifierScope Enumeration. OID: [not yet assigned]

An identifier whose scope is defined by business practices
associated with the object. In contrast to the other scope

y BUSN Business identifiers, the scope of the use of the id is not necessarily
identifier restricted to a single aobject _but may be re-used for ather
objects closely associated with the object due to business
practice.

The identifier associated with a particular object”It renmpains

1 OBJ | Object identifier consistent as the object undergoes state transitions.

An identifier that references a particular object as it exjsted
at a given point in time.

The identifier shall change with each state transition oh the
object, i.e. The version identifier of an object prior to a
"suspend" state transition.is distinct from the identifier |of

1 VER |Version identifier |the object after the state transition. Each version identjfier
can be tied to exactljnone ControlAct event which brodght
that version into being (though the control act may neyer be
instantiated). Applications that do not support versionipg of
objects shall’ignore and not persist these ids to avoid
confusion-fesulting from leaving the same identifier onf an
object that' undergoes changes.

Ansidentifier for a particular snapshot of a version of the
object.

This identifies a view of the business object at a particular

point in time, and as such, identifies a set of data itemp that
can be digitally signed and/or attested. This is in contrast to
the version identifier which identifies the object at a specific
time, but not the amount of information being asserted
about the object. This identifier would be changed whe¢n a
transformation of the information is performed (e.g. to jadd
code translations, to provide a simplified textual rendefing,
or to provide additional information about the object ag it

existed at the specific point in time)

View specific
identifier

ISO/TEC 11404 syntax for identifierScope attribute

type IdentifierScope = enumeration (BUSN, OBJ, VER, VW)
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7.6.7.3.6
may be used

to assist with identifier matching algorithms.

reliability: IdentifierReliability : The reliability with which this identifier is known. This attribute

If populated, the value of this attribute shall be taken from the HL7 ldentifierReliability code system. The

current values are:
IdentifierReliability Enumeration. OID: [not yet assigned]
1 1SS Issued by system The |den’§|f|er was issued by the system responsible for
constructing the instance.
The identifier was not issued by the system responsible for
1 VRE Verified by constructing the instance, but the system that captured the id
system has verified the identifier with the issuing authority, or with
another system that has verified the identifier.
Unverified b The identifier was provided to the system that constructed the
1 UNV y instance, but has not been verified, e.g. a driving licence
system .
entered manually into a system by a user.
ISO/IEC 114p4 syntax for identifierReliability attribute
type [IdentifierReliability = enumeration (ISS, VRE, UNV)
7.6.7.4 Equality

Two instanc
extensions a
though the s

given contexf.

7675 In

— aro
OCL for Inva

i
7.6.76 IS

ISO/TS 2222
the first, the

a)

b identifiers are equal if and only if they are not pullFlavored, their root is equal and
re both null or equal. The displayable, identifierName, 'scope and reliability properties are ign
cope and reliability properties may be used to determine whether the equality is significan

variants
ot shall be present if the Il is not nullFlavored.
Fiants:

v "root is requixed”: isNotNull implies root.oclIsDefined

O/TS 22220 Coniments

0 defines faurfields for subject of care identifiers: designation, geographic, issuer, and type.
jesignationy matches the scope of the Il type. The designation is defined as:

a numberior code assigned to a person by an organization, establishment, agency or domain in

to un

their
ored,
tina

Only

order
Ation,

quely identify that person as a subject of health care within that health care organiz

estab

fSHmeTTt, agency or domaim.

Il fulfills this role by providing a unique identifier. When an Il is used to identify a subject of care, the context of

use should p

NOTE

rovide support for the scope, issuer and type properties.

issuer of the identifier.

70

The 1l provides a field called "ldentifierName" but this field does not provide formal support for identifying the
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.7 Examples

.7.1  Driving licence

<example xsi:type="II" root="2.16.840.1.113883.12.333" extension="45634353344"
reliability="UNV" scope="BUSN"/>

The OID 2.16.840.1.113883.12.333 has been issued by HL7 as a generic driving licence authority. The
extension contains the actual driving licence number. The reliability is UNV — the value has been entered into
the system, but the system cannot verify the number. The scope of the driving licence is BUSN, because the
driving licence number may be used to identify several different objects associated with the same patient. This

exan
if pos

7.6.7

7.2 US SSN

ple uses the generic OID for a driving licence authority, but it is recommended not to use, tHis in practice
sible because there are many driving licence authorities, and their issuing numbers will clash.

<exa
reli

hple xsi:type="II" root="2.16.840.1.113883.4.1" extension="123456789"
bpility="UNV" scope="BUSN"/>

Thou
1234

7.6.7

<exd
reli

This

Beca
many
Usud
patie

7.6.7

gh the identifier is often formatted as 123-45-6789, the "-" should be removed so the ri
b6789.

7.3 NHS Number

mple xsi:type="II" root="2.16.840.1.113883.201.4.1" extension="9999999484"
ability="VRF" scope="BUSN"/>

s an example of an NHS number from England/Wales. The NHS root OID is 2.16.840.1.11
use the NHS number is reused in multiple instances of a clinical document for the same pa

other records, it generally does not have-scope = OBJ — except on the NHS master rep
lly the scope is BUSN. Most NHS systems maintain patient information interfaces with the
nt registry, or with other systems that'do, therefore the reliability in these cases is "VRF".

7.4 Australian medicare number

pht format is

8883.2.1.4.1.
tient, and for
psitory itself.
master NHS

<exa
reli

hple xsi:type="II", 600t="1.2.36.174030967" extension="1234567892"
bbility="VREF" scope="0OBJ"/>

This
authd
their
ident
this n

is an examplefof an Australian medicare number. The root is the business root oid fo
rity HIC. (This_should be a further qualified oid, but they have not, as yet, published their ow
oid space:)The reliability is "VRF" because the sending system has checked that this i
ty for thespatient with HIC itself using one of their electronic interfaces, and the scope is (

umber’is only used for identifying the account associated with this patient's family by the HIC.

r the issuing
n scheme for
5 the correct
DBJ because

7.6.7.7.5 Record identifier

<example xsi:type="II" root="D6A7AB37-4220-4D80-9052-8A4959A203E3"
reliability="ISS" scope="VER"/>

An UUID issued by the sending system associated with the particular version of the record being represented
in the instance.

7.6.7.7.6 Lab number

<example xsi:type="II" root="2.16.840.1.113883.19.5.34" extension="2345344"
reliability="ISS" scope="0BJ"/>

© IS0
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A laboratory identifier that identifies the report. This has scope="OBJ” and will be retained throughout the lab
workflow as the sample is received, processed, reported and signed. This lab number is reported by the
laboratory system itself which issued the identifier.

7.6.7.7.7 1SO 13606 record component id

<example xsi:type="II" root="2.16.840.1.113883.19.5.462" extension="976295765"

reliability="VRF" scope="VER"/>

ISO 13606-1 rc_id (record component id), which is persisted across EHR repositories, but not re-used across
different versions of the record and not re-used between workflow state changes. Hence the scope is "VER".
is VRF; in the context of ISO 13606 the use of ISS is not recommended as it can only be used

The reliabilit

by the prima

The primary
linking/unlink

[y issuing system, and this makes it unfeasible to attest to the record.

Lise of ISS is in patient management etc., where it can be used to help build

ing/merging workflows.

7.6.7.7.8 Message snapshot

<example x§
<item ro
relia
<item ro
relia
<item ro
relia
</example>

i:type="DSET II">

t="2.16.840.1.113883.19.5.971" extension="763491"
ility="VRF" scope="OBJ"/>
t="2.16.840.1.113883.19.5.972" extension="351324"
ility="VRF" scope="VER"/>
t="0282CA34-2E4E-4B9D-82A5-BD2BF8497940"
1lity="ISS" scope="VW"/>

This exampl¢ shows the full use of a DSET(Il) in a message. The€\message carries a snapshot of an objgect in
message, and the class has an attribute id : DSET(Il). The information in in the class that carries
attribute is based on the object 763491 in_the OID space 2.16.840.1.113883.19.5.971| The

which the snapshot is based is identified by the identifier 351324 in the OID gpace

13883.19.5.972. Finally, the snapshot is<given its own UUID identifier 0282CA34-2E4E-4B9D-

8497940, which may be used if a systefn wished to record that particular snapshot it its audjt trail.

a class in the
the DSET(II
version on

2.16.840.1.1
82A5-BD2BH

7.7 Name

7.7.1 Over

These dataty

and address datatypes
view

pes provide supportfer-names and addresses(see Figure 6).
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class Names and Addresses /

150 DataTypes

context AR
inv "rull or parts": isMull xor part-znotEmpty
inv"no updatehdode or History on AD attributes”: noUpdateOrHistonfuzeablePeriad)

part-=isEmpty

inv"no parts are person types": part-=forfllip |
not (p.type = EntityHameFP atType.FAM or
p.type = EntityMameP adType. GV
inv"no uge codes are person codes":
use->forAllfu | not
[u = EntityMamelsze.|
or u = EntityMamelse P
oru = EntityMameUse ANON
aru = EntityMamelse A
oru = EntityMamellze.R
or u = EntityMamelize b))

HXAT
ANY context ADXF
inv"walue is required": {isMotMull and type =
+ useable D:i: .QSE Ts) -“1] AddrezzP atType.DEL) implies value size = 0
+ isMNotOrdered: Boolean [0..1] = false
il -
0
context XF
def: let isMull : Boolean = nullFlavor.ocllsDefined
def: let isMotNull : Boelean = not isNull
inv"code requires codeSystem": code. oclizDefined implies codeSystem.ocIIsDefined.:
inv "codeSystemersion only if codeSystem": codeSystemWersion.ocllsbefined impligs codeSystem, acllzDefined
ADXF
EN XP
+ == + type: Addefs Type [
+ part usnce(ENXP) nullFlsvor: '\J. Flavo F type: AddigSsPyriType [0..1]
- tityNamaUsz) + wvalue: Strng [0..1]
T + code: Stang [0..1]
. - p— + codeSystem: Strng [0..1]
ENEILEL)E 3¢ + codeSystem\ersion: Strang [0..1] Y\_j\\\\ b
A + language: Code o quglifier: Set{EntityMamePartQualifier)
%/ type: EntityMamePariType [0..1]
context EMXP
inw "value is required": isMotHull
implies value.size = 0
coptediEn] context EN.ON
ire "null ar parts"y isMull sor

context EN.PN

imv"no parts are qualified by LS": part-=fordll(p | not p.qualifier=includesEntityMameP artQualifier. LS))

cortext EM.TH
v "onhy ane partwith no type: isMotMull implies (pan->zize = 1 and pan-=first.type.ocllsUndefined and par-=first. qualifier.isMull)

Figure 6 — Name and address datatypes

7.7.2 XP (name or address part)

Abstract private type

7.7.21

A part of a name or address. Each part is a character string that may be coded, and that also may have a

Description

nullFlavor. The string content shall always be provided whether a code is provided or not.
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7.7.2.2 ISO/IEC 11404 syntax

type XP = class (
nullFlavor : NullFlavor,
value : characterstring,
code : characterstring,
codeSystem : characterstring,
codeSystemVersion : characterstring,
language : characterstring,

)
7.7.2.3  Attributes

7.7.2.3.1 nullFlavor : NullFlavor: If the part is not a proper value, indicates the reason.

For further information concerning nullFlavor, see 7.3.3.3.1.

7.7.2.3.2 vyalue : String: The actual string value of the part. If no nullFlavor is provided,.some content ghall
be present in this attribute.

7.7.2.3.3 ¢ode : String: A code assigned to the part by some coding system, ibappropriate.

7.7.2.3.4 ¢odeSystem : String: The code system from which the code.is taken.

The choice |of coding system depends on the part type defined~in the concrete specializations.| The
codeSystem|shall be populated if a code is populated.

7.7.2.3.5 ¢odeSystemVersion : String: The version of the coding system, if required.

The codeSydtem shall be populated if a codeSystemVersion is populated.

7.7.2.3.6 language: Code: The human language of the content. Valid codes are taken fromp the
IETF RFC 3(66. If this attribute is null, the language may be inferred from elsewhere, either from the cqntext
or from unicdde language tags, for example.

While parts nay be assigned a language, the meaning of the part is not dependent on the language| and
applications ghall not be required ta.indicate the linguistic origin of any name or address part.

7.7.2.4 Equality

There is no definition of.equality for values of type XP.

7.7.2.5 Inyariants

— if code hasa value then codeSystem shaithave a vaiue;

— codeSystemVersion can only have a value if codeSystem has a value.

OCL for Invariants:
def: let isNull : Boolean = nullFlavor.oclIsDefined
def: let isNotNull : Boolean = not isNull

inv "code requires codeSystem": code.oclIsDefined implies
codeSystem.oclIsDefined

inv "codeSystemVersion only if codeSystem":
codeSystemVersion.oclIsDefined implies
codeSystem.oclIsDefined
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7.7.3 ADXP (address part)
7.7.3.1  Description

Specializes XP.

A part that may have a type-tag signifying its role in the address. Typical parts that exist in about every
address are street, house number or post box, postal code, city, country, but other roles may be defined

regionally, nationally or on an enterprise level (e.g. in military addresses).

Addresses are usually broken up into lines, which may be indicated by special line-breaking delimiter

elemgnits{e.g. DEL).

7.7.3|2 ISO/IEC 11404 Syntax
type ADXP = class (
nullFlavor : NullFlavor,
value : characterstring,
code : characterstring,
codeSystem : characterstring,
codeSystemVersion : characterstring,
language : characterstring,
type : AddressPartType,

7.7.3|13 Attributes

7.7.3|13.1
post pox, etc.

type : AddressPartType: Whether an address part names the street, city, country, p|

If the|type is NULL the address part is unclassified and would simply appear on an address label as is.

If populated, the value of this attribute shall'be taken from the HL7 AddressPartType code system

valugs are:
AddressPartType Enumeration. OID: 2.16.840.1.113883.5.16
An address line is for either an additional locator, a delivery
1] AL Address line | address or a street address. An address generally has|only a
delivery address line or a street address line, but not poth.
This can be a unit designator, such as apartment number,
suite number or floor. There may be several unit desighators
Additional in an address (e.g. "thirrd floor, Appt. 342"). This can al$o be a
2 | ADL locator designator pointing away from the location, rather than
specifying a smaller location within some larger orje
(e.g. Dutch "t.0." means "opposite to" for house boats lpcated
JCcross the street facing Nouses).
3 UNID Unit identifier Thg number or name of a specific unit coptained within a
building or complex, as assigned by that building or complex.
Unit Indicates the type of specific unit contained within a building or
3 UNIT :
designator complex, e.g. apartment, floor.
A delivery address line is frequently used instead of breaking
Delivery out delivery mode, delivery installation, etc. An address
2 DAL ’ . )
address line | generally has only a delivery address line or a street address
line, but not both.

© 1SO 2011 — All rights reserved
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Delive Indicates the type of delivery installation (the facility to which
. ry the mail will be delivered prior to final shipping via the delivery
3 DINST installation . . . .
type mode) e.g. post office, letter carrier depot, community mail
y centre, station.
The location of the delivery installation, usually a town or city,
Delivery and only required if the area is different from the municipality.
3 DINSTA installation Area to which mail delivery service is provided from any postal
area facility or service such as an individual letter carrier, rural route
or postal route.
Delivery A number, letter or name identifying a delivery installation, e.g.
3 INSTQ instalation for Station A, the delivery installation qualifier would be "A™
qualifier
3 DMOD Delivery mode Indlcatgs the type of service offered, m_ethod of delivery! e.g.
post office box, rural route, general delivery.
Delivery mode Represents the routing information, such as a letter-carrier
3 DMODID |, ery route number. It is the identifying number of the designator
identifier
(the box number or rural route number).
A street address line is frequently used instead of breaking out
Street address | building number, street name, street type, etc. An address
2| SAL ; . !
line generally has only a delivery address line or a street address
line, but not both.
Buildin The number of a building, house or lot alongside the street.
3 BNR numbe? Also known as "primary street number". This does not number
the street but rather the(building.
Building
4 BNN number The numeric portion of a building number.
numeric
Building Any alphabetic character, fraction or other text that may
4 BNS , : X L
number suffix |appearafter the numeric portion of a building number.
3 STR Street name | The'name of the street, including the type.
Street name (| The base name of a roadway or artery recognised by a
4 STB SO . S
base municipality (excluding street type and direction).
4 STTYP Street {yps The designation given to the street. (e.g. Street, Avenue,
Crescent).
3 DIR Direction Direction (e.g. N, S, W, E).
: Denotes that the actual address is located at or close to the
2| INT Intersection ; .
intersection of two or more streets.
The name of the party who takes receipt at the specified
address, and takes on responsibility for ensuring delivery to
the Target recipient.
1| CAR Care of NOTE This is included only to support the convention of writing
c/- address lines. This item is not appropriate for use when
information is entrusted to one party on behalf of another in some
significant way.
1| CEN Census tract | A geographic subunit delineated for demographic purposes.
1| CNT Country Country.
Countv or A subunit of a state or province. (49 of the United States of
1| CPA Nty America use the term "county"; Louisiana uses the term
parish "varish")

76

© 1S0O 2011 — All rights reserved



https://standardsiso.com/api/?name=639bd7dcf1b9d35e1254164abb09a373

ISO 21090:2011(E)

1| ety Municipality The; name of the city, town, village or other community or
delivery centre.
1 | DEL Delimiter Delimiters are prm?ed without fr_arplng white space. _If no value
component is provided, the delimiter appears as a line break.
1| POB Post box A numbered box located in a post station.
1| PRE Precinct A subsection of a municipality.
11 sTA State or A subunit of a country with limited sovereignty in a federally
province organized country.
A nostal code desianating a reaion defined hv the nastal
T14ZIP Postal code T > ¥ > 7 T
service.
1 | DPID pellvg_ry point A value that uniquely identifies the postal address,
identifier
NOTE The hierarchical nature of this code system shows composition rathery than subsdimption,
e.g. "Street Name" is part of "Street Address Line".

ISO/IEC 11404 Syntax for type Attribute
type AddressPartType = enumeration (AL, ADL, “UNID, UNIT, DAL,| DINST,

DINSTA, DINSTQ, DMOD, DMODID, SAL, BNR, BNN)‘BNS, STR, STB, ST[YP,
DIR, INT, CAR, CEN, CNT, CPA, CTY, DEL, .P@B, PRE, STA, ZIP)

7.7.3l4  Equality

Two ADXP values are equal if their type and value attributes are equal. The code attributes and [anguage are
ignorgd.

NOTH Clarification: two type attributes of null are_.considered equal.

7.7.3}5 Invariants

+ If the part is nonNull, the value cannot be empty unless the part type is DEL.
OCL ffor Invariants:

inv "value gs“/required": isNotNull implies value.size > 0
7.7.3|6 Binding

For the code+CodeSystem properties inherited from XP, the part type CNT (country) is bound to the codes

defingd in 1ISO©~3166, either the 2- or 3-letter alphabetic codes or the numeric codes. Conformance statements
may specify bindings for other part types or restrict the choice of codes for country.

7.7.4—AD(address)

7.7.41 Description

Specializes ANY.

Mailing and home or office addresses. AD is primarily used to communicate data that allows printing mail
labels, or that allows a person to physically visit that address. The postal address datatype is not supposed to
be a container for additional information that might be useful for finding geographic locations (e.g. GPS
coordinates) or for performing epidemiological studies. Such additional information should be captured by
other, more appropriate data structures.

Addresses are essentially sequences of address parts, but add a "use" code and a valid time range for
information about if and when the address can be used for a given purpose.
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7.7.4.2

type

validTimeLow :
validTimeHigh
controlInformationRoot
controlInformationExtension
nullFlavor :
updateMode
flavorId :
part

ISO/IEC 11404 Syntax

AD (

characterstring,
characterstring,

characterstring,

characterstring,

class

NullFlavor,
UpdateMode,

Set (characterstring),
Sequence (ADXP),

usdq

usdq

isN

)
7.74.3

7.74.31
postal code,

7.7.4.3.2
of like addreq

An address
specific use

Aftributes

part : Sequence(ADXP): A sequence of address parts, such as street or post office box, city

use : Set(PostalAddressUse): A set of codes advising a systemr user which address in a

Set (PostalAddressUse),
ablePeriod QSET (TS),
[otOrdered boolean

country.

ses to select for a given purpose.

vithout specific use code might be a default address usefulfor any purpose, but an address
code would be preferred for that respective purpose.

set

vith a

stem.

If populated, [the values contained in this attribute shall be taken from the HL7 PostalAddressUse code sy
The current Jalues are:

PostalAddressUse Enumeration. OID: 2.16.840.1.113883.5.1012

1 | AddiressUse
Atcommunication address at a home; attempted contacts for
business purposes might intrude privacy and chances are one

2| H Home address will contact family or other household members instead of the
person one wishes to call. Typically used with urgent cases, or
if no other contacts are available.

3 HP Primary.home The primary home, to reach a person after business hours.

3 HV Vacation home A vacation home, to reach a person while on vacation.
An office address; first choice for business-related contacts

2| WP Work place . .
during business hours.
Indicates a workplace address or telecommunication address

3 DIR Direct thatTeaches theindividuat ororganization directty withouat
intermediaries. For telephones, often referred to as a "private
line".
Indicates a workplace address or telecommunication address

. that is a "standard" address which may reach a reception

3 PUB Public . . . . .
service, mailroom, or other intermediary prior to the target
entity.

2| BAD Bad address A flag indicating that the address is bad, in fact, useless.

2 PHYS Physical visit Used primarily to visit an address.

address
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2| PST Postal address Used to send mail.
Temporary A temporary address, may be good for visit or mailing. An
2| TMP . ; Lo )
address address history can provide more detailed information.

AddressRepresentationUse. Identifies the different representations of the address. The
representation may affect how the address is used (e.g. use of ideographic for formal
communications).

2| ABC Alphabetic Alphabetic transcription of name (Japanese: romaji).

> | DE deographic Ide_ographlc representation of name (e.g. Japanese kanji,
Chinese characters).

2| syL Syllabic Syllabic transcription of name (e.g. Japanese kana, Kergan
hangul).

1| SRCH Search type uses | A name intended for use in searching or matching.

2 | SNDX Soundex An address spelled according to the SoundEx algorithm.
The address as understood by the data enterer, i.e. a clpse

2| PHON Phonetic approximation of a phonetic spelling'of'the address, not|based
on a phonetic algorithm.

I1SO/I

r

7.7.4
durin
week

7.7.4
know
may

conv

7.7.4

Two
Use

NOTH
the orf

NOTH
differd

[EC 11404 Syntax for the postalAddressUse attribute

enumeration
PST, SRCH,

type PostalAddressUse
'MP, ABC, IDE, SYL, PHYS,

(Hy\HP, HV, WP,
SNPX, PHON)

DIR, PUB,

33
g which the address can be used. This is used to specify different addresses for different
or year.

3.4 isNotOrdered : Boolean: A boalean value specifying whether the order of the add
n or not. While the address parts areralways a sequence, the order in which they are pres
not be known to be true or important. Where this matters, the isNotOrdered property ca
by this information. The default'value for isNotOrdered is false.

4  Equality

address values are.considered equal if they contain the same address parts, independen
fode, useablePeriod and isNotOrdered are excluded from the equality test.

1 Even ifiisNotOrdered is false — it is known that the order of the address parts is representationa
der of the parts is irrelevant for checking equality of addresses.

2 A _Two values that refer to the same address but that are encoded using different address par

BAD,

useablePeriod : QSET(TS): A General Timing Specification (GTS) specifying the pgriods of time

times of the

ress parts is
ented may or
h be used to

of ordering.

ly significant —

Is (perhaps to

ntdevels of detail) would not be considered equal.

7.7.4

OCL

© IS0

.5 Invariants
either the AD is nullFlavored or it has at least one part.
for Invariants:
inv "null or parts": isNull xor part->notEmpty

inv "no updateMode or History on AD attributes":
noUpdateOrHistory (useablePeriod)

2011 — All rights reserved
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7.7.4.6 ISO/TS 22220 comments

The various address parts defined by ISO/TS 22220, map to address part types, and the address type maps
to the use attribute. The start and end date accuracy indicators are partially supported by the precision of the
dates provided.

7.74.7 Examples

7.7.4.71 Address with layout

<example xsi:type="AD" use="WP">

<part v4lue="1050 W Wishard Blvd" />
<part type="DEL"/>
<part v4dlue="RG 5th floor"/>
<part type="DEL"/>
<part v4dlue="Indianapolis, IN 46240"/>
</example>
This work address consists of three unknown parts with two line delimiters. None of the.parts is labelled \

regard to the
77472

r semantic significance.

\ddress with types

<example x
<part tjy
<part ty
<part tjy
<part ty
<part tj

</example>

i:type="AD" use="WP">

pe="AL" value="1050 W Wishard Blvd"/>
pe="AL" value="RG 5th floor"/>
pe="CTY" value="Indianapolis"/>
pe="STA" value="IN"/>

rpe="ZIP" value="46240"/>

This is the s
common forn
country.

NOTE Al
not implied by

77473 |

bme address using standard typing rather-than a presentation focus. This is probably the
n of presentation for addresses — a series of address lines followed by city, state, zip and po

hough this presentation of the address suggests that lines are required after the two address lines,
this example (see 7.7.4.8).

Line types

<example x{

i:type="AD" udses"WP">

ith

most
5Sibly

this is

<part type="SAL" valueF"1050 W Wishard Blvd"/>
<part type="ADL" v&dwe="RG 5th floor"/>
<part type="CTY'".Vvalue="Indianapolis"/>
<part type="STA" value="IN"/>
<part type="&IP" value="46240"/>
</example>
This is the same-address from a cycfnm that differentiates between different line types

7.7.4.7.4 Fully typed addresses

<example xsi:type="AD" use="WP">
<part type="BNR" value="1050"/>
<part type="DIR" value="W"/>
<part type="STB" value="Wishard"/>
<part type="STTYP" value="Blvd"/>
<part type="ADL" value="RG 5th floor"/>
<part type="CTY" value="Indianapolis"/>
<part type="STA" value="IN"/>
<part type="ZIP" value="46240"/>

</example>

80
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The same address fully broken down; the above-mentioned form is not used in the USA. However, it is useful
in Germany, where many systems keep house number as a distinct field.

<example xsi:type="AD" use="HP">
<part type="STR" value="Windsteiner Weg"/>
<part type="BNR" value="54a"/>
<part type="CNT" code="DEU" codeSystem="1.0.3166.1.2"

value="D"/>

<part type="ZIP" value="14165"/>
<part type="CTY" value="Berlin"/>
</example>

This
interd

7.7.4

s a home address in a standard German format. The country has been coded in ISO 3166
perability.

7.5 Unknown addresses

fo assist with

<exa

nple xsi:type="AD" use="WP" nullFlavor="UNK"/>

The

7.7.4

The
spec
text
elem

vork address is unknown.

8 Presenting addresses

brimary purpose of an address is to be presented on.a)delivery label affixed to an envg
fied address (one that includes specified line breaks)can be presented directly by simply p
pf the various parts with whitespace separatingsxthem, and following the explicit line b
bnts are moved into the xhtml namespace, the AR content can be treated as html directly.

For this reason, the address should always be generated with appropriate line breaks included in

This
Howd

spec
addrd

7.7.5

7.7.5
Sped
A pa

form
name

bnables applications that do not understand-the semantics of the address to reproduce it cor
bver, because there is no single presentation model for addresses, applications may ignore

PSS,
ENXP (Entity Name_Part)
1 Description

alizes XP.

t that may“have a type code signifying the role of the part in the whole entity name, and g
ore detail about the name part type. (Typical name parts for person names are given nhame

lope. A fully
resenting the
reaks. If the

the address.
rectly.

the explicitly

fied line breaks in addresses; they are not bound to follow the presentation as specified in any particular

halifier codes
s, and family

s titles, etc.)

7.7.5

© IS0

.2 ISO/IEC 11404 syntax

type ENXP = class (
nullFlavor : NullFlavor,
value : characterstring,
code : characterstring,
codeSystem : characterstring,
codeSystemVersion : characterstring,
language : characterstring,
type : EntityNamePartType,
qualifier : Set (EntityNamePartQualifier)

2011 — All rights reserved
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7.7.5.3 Attributes

7.7.5.3.1 type : EntityNamePartType: Indicates whether the name part is a given name, family name,
prefix, suffix, etc.

Not every name part shall have a type code, if the type code is unknown, not applicable, or simply undefined
this is expressed by a null value (type.isNull). For example a name may be "Rogan Sulma" and it might not be
clear which one is a given name or which is a last name, or whether Rogan is a title.

If populated, the value of this attribute shall be taken from the HL7 EntityNamePartType2 code system. The
current values are:

EntitylNamePartType Enumeration. OID: 2.16.840.1.113883.5.1121

Family name, this is the name that links to the genealogy: In
1| FAM Family some cultures (e.g. Eritrea), the family name of a sonis the
first name of his father.

Given name.
NOTE Not to be called "first name" since given names do not

1| GV Given always come first.

Part of the name that is acquired™as a title due to academic,
legal, employment or nobility status, etc.

1| TITLE Title
NOTE  Title name parts include name parts that come after the
name, such as qualifications’

A delimiter has no meaning other than being literally printed
1| DE Delimiter in this name représentation. A delimiter has no implicit
leading and trailing white space.

ISO/IEC 114p4 Syntax for the entityNamePartType attribute
type [EntityNamePartType =,énumeration (FAM, GIV, TITLE, DEL)

When a name is hyphenated, such as-Mary-Ann, it may be ambigious whether to use a delimiter sepafating
two name parts, or a single name-part with a hyphen in it. As a rule of thumb, if each name part should
contribute an initial when the name-is presented as initials, then a delimiter should be used to separatg two
parts.

7.7.5.3.2 qualifier : Set(EntityNamePartQualifier): The qualifier is a set of codes each of which specffies
a certain subcategory.ofithe name part in addition to the main name part type.

EXAMPLE: Acgiven name can be flagged as a nickname (CL), a family name might be a name acquired by mdrriage
(SP) or a namg from birth (BR).

If populated, the values contained in this attribute shall be taken from the HL7 EntityNamePartQualifier2 code
system. The current values are:

EntityNamePartQualifier Enumeration. OID: 2.16.840.1.113883.5.1122

For organizations a suffix indicating the legal status, e.g. "Inc.",
"CO_", "AG", llelely IIB.V.II IIS.A'"’ IlLtd.".

1 | TitleStyles: Extra information about the style of a title

1|LS Legal status

Indicates that a prefix like "Dr." or a suffix like "M.D." or "Ph.D."

2| AC Academic . o
is an academic title.
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In Europe and Asia, there are still people with nobility titles
(aristocrats). German "von" is generally a nobility title, not a
2| NB Nobility mere voorvoegsel. Others are "Earl of" or "His Majesty King
of..." etc. Rarely used nowadays, but some systems do keep
track of this.
Primarily in the British Imperial culture people tend to have an
2| PR Professional abbreviation of their professional organization as part of their
credential suffices.
2| HON Honorific ﬁ-\n honorific such as T,r)e Right Honourable” or
Weledelgeleerde Heer”.
A name that a person was given at birth or established @is a
consequence of adoption.
1] BR Birth NOTE  This is not used for temporary names assigried at b{rth
such as “Baby of Smith” — which is just a name(With a use code of
“TEMP”.
A name part that a person acquired.
The name part may be acquired by adoption or the perdon
1| AD Acquired may have chosen to use the’name part for some other feason.
NOTE  This differs from'an other/psuedonym/alias in that ap
acquired name part is acquired on a formal basis rather than gn
informal one (e.g. registered as part of the official name).
The name assumed from the partner in a marital relatiopship.
2| SP Spouse Usually the spouse’s family name. No inference about gender
may be made from the existence of spouse names.
Indicates that the name part is a middle name.
In-general, the English "middle name" concept is allf of the
given names after the first. This qualifier may be Used to
explicitly indicate which given names are considered to be
1| MID Middle Ndme | middle names.
The middle name qualifier may also be used with family
names. This is a Scandinavian use case, matching the
concept of "mellomnavn"/"mellannamn”. There are spedific
rules that indicate what names may be taken as a mellanhnamn
in different Scandinavian countries.
Callme is used to indicate which of the various name pdrts is
1| Ck Callme . . )
used when interacting with the person.
Indicates that a name part is just an initial. Initials do not imply
1IN Initial g traiting period since this would ot work withmon-tati
scripts. Initials may consist of more than one letter, e.g. "Ph."
could stand for "Philippe" or "Th." for "Thomas".
A prefix has a strong association to the name part immediately
1| PFX Prefix following. A prefix has no implicit trailing white space (although
it has implicit leading white space).
A suffix has a strong association to the immediately preceding
1| SFX Suffix name part. A suffix has no implicit leading white space
(although it has implicit trailing white space).
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83


https://standardsiso.com/api/?name=639bd7dcf1b9d35e1254164abb09a373

ISO 21090:2011(E)

ISO/IEC 11404 Syntax for the entityNamePartQualifier attribute

type EntityNamePartQualifier = enumeration (LS, AC, NB, PR, HON, BR,
AD, SP, MID, CL, IN, PFX, SFX)
The Scandinavian “Mellomnavn/Mellannamn” translates to “middle name” but does not match the English
"middle name" concept. The general English "middle name" concept is simply all of the given names after the
first. The qualifiers PFX and SFX are mutually incompatible. It is not legal to use both on the same part type. It
is not necessary to label the name part following a prefix as a suffix or vice versa.

NOTE Initials are allowed to be more than one letter specifically to cater for linguistic norms in the applicable
language. Abbreviations, such as Dr. for Doctor, are not initials.

7.7.5.4 Equality

Two ENXP values are equal if their type and value attributes are equal. The code attributes,~languagé¢ and
qualifier are ignored.

NOTE Clarification: two type attributes of null are considered equal.
7.7.5.5 Inyariants
— if the part is nonNull, the value cannot be empty.
OCL for Invafiants:
inv "value is required": isNotNull implieg,value.size > 0
7.7.5.6 Binding

Conformance statements may specify bindings for the various part types.

7.7.5.7 Implementation notes

There is a rejationship between the part type and the qualifiers which can be used. This table summarizgs the
qualifiers thaf can be used with the different part types:

FAM GIV TITLE DEL null
(family) | (given) (title) (delimiter)
LS (legal status) vv v
AC (academic) Vv v
NB (nobility) vV v
PR (professional) vv v
HON>(honorifc) vv v
BR(birth) v Vv v
AD<adopted) vV vV v
SP (spouse) v v v
MID (middle name) Vv Vv v
CL (call me) v vV v
IN (initial) v Vv v
PFX (prefix) Vv v v v
SFX (suffix) vv v Vv v
v' = This combination is allowed, though it is not expected to be in common usage.
v'v' = This combination is allowed, and it is expected that this combination will be
encountered in practice.
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7.7.6 EN (entity name)

7.7.6.1  Description
Specializes ANY.
A name for a person, organization, place or thing.

EXAMPLE "Jim Bob Walton, Jr.", "Health Level Seven, Inc.", "Lake Tahoe", etc. An entity name can be as simple as

a character string or can consist of several entity name parts, such as, "Jim", "Bob", "Walton", and "Jr.", "Health Level
Seven" and "Inc.".

Entity names are essentially sequences of entity name parts, but add a "use" code and a valid ti-ne range for

information about when the name was used and how to choose between multiple aliases that may be valid at
the spme time.

7.7.6/2 ISO/IEC 11404 syntax

type EN = class (

validTimeLow : characterstring,

validTimeHigh

characterstring,

controlInformationRoot

characterstringy

controlInformationExtension charactedstring,
nullFlavor : NullFlavor,

updateMode UpdateMode,

flavorId Set (characterstring),

part : Sequence (ENXP),
use : Set (EntityNameUse)
)

7.7.6|/3  Attributes

7.7.6|3.1 part : Sequence(ENXP): A'sequence of name parts, such as given name or family name, prefix,
suffix.

7.7.6/3.2 use : Set(EntityNameUse): A set of codes advising a system or user which name ina set of
names to select for a given purpose.

A naine without specific.ise code might be a default name useful for any purpose, but a name with a specific
use gode would be _preferred for that respective purpose. Names should not be collected without at least one
use dode, but names-may exist without use code, particularly for legacy data.

If populateds-the’ values contained in this attribute shall be taken from the HL7 EntityNameUse2 ¢ode system.
The gurrentvalues are:

EntityNameUse Enumeration. OID: Z.16.840. T.T13883.5. TT20
1 RepresentationUse. Identifies the different representations of a name. The representation may
affect how the name is used. (E.g. use of Ideographic for formal communications)

2| ABC Alphabetic Alphabetic transcription of name (Japanese: romaji).

> | DE Ideographic Ide_ograph|c representation of name (e.g. Japanese kaniji,
Chinese characters).

2| syL Syllabic Syllabic transcription of name (e.g. Japanese kana, Korean
hangul).

1]C Customary Known as/conventional/the one you normally use.
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Official registry

The formal name as registered in an official (government)

OR registry, but which name might not be commonly used. May
name
correspond to the concept of legal name.
A temporary name. A name valid time can provide more
T Temporary detailed information. This may also be used for temporary

names assigned at birth or in emergency situations.

Assumed: A name that a person has assumed or has been assumed to them

Indigenous/Tribal

Chief Red Cloud, for example.

Qther/

A non-official name by which the person is sometimes known.

pseudonym/alias

(This may also be used o record informal names such as a
nickname.)

ANON

Anonymous

Anonymous assigned name (used to protect a person's
identity for privacy reasons).

Business Name

A name used in a professional or business context:
EXAMPLES: Continuing to use a maiden name in_a professional
context or using a stage performing name (some‘ofithese names are
also pseudonyms).

Religious

A name assumed as part of a religious-vocation, e.g. Sister
Mary Francis, Brother John.

oub

No longer in use

This name is no longer in use.

NOTE  Names can also carry valid time ranges. This code is used
to cover the situations where;it is known that the name is no longer
valid, but no particular time ‘range for its use is known.

DN

Do not use

This name should nalonger be used when interacting with the
person (i.e. in addition to no longer being used, the name
should not even be mentioned when interacting with the
person).

NOTE, ) Applications are not required to compare names labelled
"Do not use" and other names in order to eliminate name parts that
are common between the other name and a name labelled “Do not

»

use .

Maiden name

A name used prior to marriage.

Marriage naming customs vary greatly around the world. This
name use is for use by applications that collect and store
“maiden” names. Though the concept of maiden name is often
gender specific, the use of this term is not gender specific. The
use of this term does not imply any particular history for a
person’s name, nor should the maiden name be determined

algorithmicarly.

SRCH

Search type uses

A name intended for use in searching or matching.

PHON

Phonetic

The name as understood by the data enterer, i.e. a close
approximation of a phonetic spelling of the name, not based
on a phonetic algorithm.
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ISO/IEC 11404 syntax for the entityNameUse attribute

type EntityNameUse = enumeration (C, OR, T, I, P, A, R, OLD,
SRCH, PHON, ABC, SYL, IDE)

DN, M,

The use and qualifier codes are both used as sets, where more than one of each type may be used. This
allows syntactically well-formed but semantically absurd constructions. The following rules apply:

7.7.6{4 Equality

Two

order. Use code and valid time are excluded from the equality test.

7.7.6|5 Invariants

OCL [for Invariants:

infv "null or parts": isNull xor part-> notEmpty
7.7.6/6 Operations

7.7.6/6.1 canonical():EN: The Entity Name with a standard ordering imposed on the parts.

The

accepted order for the name-parts in various cultures around the world.

The
a)
b)
c)

d)

— a single entity name may not have more than one NameRepresentationUse code;

— T, ABC, SYL and IDE should be accompanied by some other name use code;

except PFX or SFX;

+ the qualifiers BR and AD (or SP) are mutually incompatible.

name values are considered equal if their canonical forms contain:the same name parts

— either the EN is nullFlavored or it has at least one part.

canonical form is primarily-defined for the purposes of defining equality, and may differ fror

¢anonical form coptains all the part types except for the delimiters, in the following order:
prefixes with qualifier title;

given names, with any prefixes and/or suffixes associated with the given names;

—+— an organization entity name part qualifier code of "LS" may not be combined with any. otLer qualifiers

in the same

h the socially

flamily names, with any prefixes and/or suffixes associated with the family names;

suffixes with qualifier title.

Each list of part types shall be in the order of the original name.

7.7.6.7 ISO/TS 22220 comments

The various name groups defined in ISO/TS 22220 map directly to the ENXP types. The conditional use and
name usage components map to the use attribute. The context of use of the EN may need to allow for multiple
EN values (as some kind of collection) to support all the functionality described in ISO/TS 22220.
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7.7.6.8 Examples

7.7.6.8.1 Simple example

<example xsi:type="EN" >
<part type="GIV" value="Adam"/>
<part type="GIV" value="A."/>
<part type="FAM" value="Everyman"/>

</example>

A very simple encoding of "Adam A. Everyman".

7.76.8.2 (

Complex germanic exampie

<example x{

i:type="EN.PN">

<part type="GIV" qualifier="AC" value="Dr. phil."/>

<part type="GIV" value="Regina"/>

<part type="GIV" value="Johanna"/>

<part type="GIV" value="Maria"/>

<part type="TITLE" qualifier="PFX NB" value="Grafin"/>

<part type="FAM" qualifier="BR" value="Hochheim"/>

<part type="DEL" value="-"/>

<part type="FAM" qualifier="SP" value="Weilenfels"/>

<part type="TITLE" qualifier="SFX PR" value="NCFSA" />
</example>
Dr.phil. Regiha Johanna Maria Grafin Hochheim-Weilenfels, NCFSA. This example shows extensive U
multiple givep names, prefixes, suffixes, for academic degrees, nobility-titles and professional designatiorn
7.7.6.8.3 OQrganization name

<example x
<part v{
</example>

i:type="EN.TN">
lue="Health Level Seven, Inc"/>

An organizat

on name, "Health Level Seven, Inc.in-simple string form: (Trivial Name — EN.TN).

<example x§
<part v
<part tj

</example>

i:type="EN.ON">
lue="Health Level Seven, "/>
hpe="TITLE" qualifier='"SFX LS" value="Inc."/>

As a fully paised name.

7.7.6.84 |

apanese example

<example x{

<part ty

i:type="EN" use="IDE">
rpoe=""FAM" value="AKRF"/>

<part tjJ

se of

PESGIV" value="BB"/>

</example>

<example xsi:type="EN" use="SYL">
<part type="FAM" value="EL5"/>
<part type="GIV" value="&BEH"/>

</example>

<example xsi:type="EN" use="ABC">
<part type="FAM" value="KIMURA"/>
<part type="GIV" value="MICHIO"/>

</example>

A Japanese name in the three forms: ideographic (Kaniji), syllabic (Hiragana) and alphabetic (Romaiji).
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7.7.6.8.5 Russian example

<example xsi:type="EN">

<part type="FAM" value="EMEJVH"/>

<part type="GIV" value="UBAH"/>

<part type="GIV" value="BJAIVMVPOBUU"/>
</example>
<example xsi:type="EN">

<part type="FAM" value="EMELIN"/>

<part type="GIV" value="IVAN"/>
</example>

A Russian name in (‘yrillir with a Latin nlphnhn‘r transliteration. In Russian usage, these names are known as

the domestic and foreign names respectively. Systems should determine the appropriate formig

use kb

7.7.6

ased on the character set of the name parts.

8.6 Scandinavian examples

r a particular

<exa

hple xsi:type="EN" use="OR">

bart type="GIV" value="Jan"/>

bart type="GIV" value="Erik"/>

bart type="FAM" qualifier="MID" value=" Ostlund"/>
bart type="FAM" value="Erikson"/>

bmp 1l e>

nple xsi:type="EN">

bart type="GIV" value="Jan"/>

<part type="FAM" value="Erikson"/>
</expmple>
Erikspn is the family name. Jan Erik are the given names, @nd Ostlund, the family name of the mpother, which

is tak

en as a Mellannamn.

<exa

<14

<

hple xsi:type="EN" use="T">
- Use could be OR+OLD, depends how record\keeping is done -->
pbart type="GIV" value="Margrete Jente"/>

the newborn
(Karin). The
e birth of the

<part type="FAM" value="Hansen"/>
</expmple>
Jan Erikson has a daughter, Karin, with-his wife Margrete Hansen. The first communications of
namg is “Margrete Jente” (Margrete’s Girl) and the mother's family name, not the given name
fathel's family name is not used(atyall. This is a known temporary name assigned directly after th
child,
<exapple xsi:type="EN")use="OR C">

<

bart type="GIV%ryvalue="Karin"/>

<part type="EAM" qualifier="MID" value="Hansen"/>

<part type="EAM" value="Erikson"/>
</expmple>
The bhaby's name is subsequently changed to the fathers' family name, and to use the mother's ng
melldgmnamn.

me as

<exa

hple xsi:type="EN" use="OR">

<part type="GIV" value="Karin"/>
<part type="FAM" qualifier="MID" value="Erikson"/>
<part type="FAM" qualifier="SP" value="Berg"/>
</example>
<example xsi:type="EN" use="C">
<part type="GIV" value="Karin"/>
<part type="FAM" value="Berg"/>
</example>

Karin gets married to Per Berg and decides to adopt Berg as her family name, and also decides to use
Erikson as the mellom navn.

NOTE

family names as specified by naming laws of the country in question.

© IS0

2011 — All rights reserved
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7.7.6.8.7 Nickname/informal name examples

<example xsi:type="EN">
<part type="GIV" value="Peter"/>
<part type="GIV" qualifier="CL" value="James"/>
<part type="FAM" value="Chalmers"/>

</example>

The full name is Peter James Chalmers. The person prefers to be called by James (not "Jim" — no, do not call
him that).

<example xsi:type="EN" use="OR">
<part type="GIV" value="David"/>
<part type="GIV" value="Woodford"/>
<part type="FAM" value="Smith"/>
</example>
<example x$i:type="EN" use="C">
<part type="GIV" value="Woody"/>
<part type="FAM" value="Smith"/>
</example>

The person’g proper name is David Woodford Smith, but he prefers to be called “Wooedy”.

<example xg$i:type="EN" use="OR">

<part type="GIV" value="Uy"/>

<part type="GIV" value="Dung"/>

<part type="FAM" value="Nguyen"/>
</example>

<example xg$i:type="EN" use="C">
<part type="GIV" value="Dennis"/>
<part type="FAM" value="Nguyen"/>

</example>

The person was born as “Uy Dung Nguyen”, but when he migrated to a western nation, he chose to use
Dennis as his normal “westernized” name. This is commeon practice among immigrants.

<example xg$i:type="EN" use="OR C">

<part type="GIV" value="Grahame"/>

<part type="GIV" value="David"/>

<part type="FAM" value="Grieve"/>
</example>

<example xgi:type="EN" use="P">
<part type="GIV" value="Junier"/>
</example>

The person Yas born as “Grahame Grieve” and uses this name in normal use. However, he has somefimes
been called ‘Junior” as well,

7.7.6.8.8 Title example

<example x$i:gyge="EN" use="OR C">

<part typ@€="TITLE" value="Dr"/>
<part typeesUCIVN yalue="Johp!

<part type="GIV" value="Paul"/>

<part type="FAM" value="Jones"/>

<part type="TITLE" qualifier="SFX" value="III"/>

<part type="DEL" value=", "/>

<part type="TITLE" qualifier="AC" value="PhD"/>
</example>

Dr John Paul Jones lll, PhD. This name is given the use code “OR” for Official Registry Name, but contains
titles. For the purposes of this International Standard, titles and delimiters are not part of the official registry
name; they can be present and there is no assertion that they are actually registered.

NOTE “Dr” is an abbreviation, not an initial. Initials can contain more than one letter for linguistic reasons, but they
are not the same as an abbreviation. Titles are often abbreviated.
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7.7.6.8.9 Complex examples

<example xsi:type="EN" use="OR C">
<part type="GIV" value="Mary Jane"/>
<part type="FAM" value="Contrata"/>
</example>

Mary Jane are two specifically space separated and ordered portions of the first name, rather than "Jane"

being a middle name.
NOTE Generating initials algorithmically from this name, they would usually be MC not MJC.

<exapple xsi:type="EN" use="OR C">

<part type="GIV" value="Karen"/>
<part type="FAM" value="Van"/>

<part type="FAM" value="Hentenryck"/>
</expmple>

Karen Van Hentenryck is of Dutch origin, and the "Van™ is a voorvoegsel.

<exapple xsi:type="EN" use="OR C">

<part type="GIV" value="Selby"/>

<part type="FAM" qualifier="SP" value="Butt"/>
<part type="FAM" value="Beeler"/>

</expmple>

<exapple xsi:type="EN" use="OR OLD">

<part type="GIV" value="Mary"/>

<part type="FAM" qualifier="CL" value="Selby"/>
<part type="FAM" value="Butt"/>

</expmple>

Born|Mary "Selby" Butt, but changed her name to Selby Butt Beeler upon marriage, and this is
her ppssport.

the name on

<exapple xsi:type="EN" use="OR A OILDY>
<part type="GIV" value="Jacqueline "/>
<part type="GIV" value="Janette"/>
<part type="GIV" value="Patricia"/>
<part type="FAM" value="Campbell"/>
</expmple>

<exapple xsi:type="EN"(usé="P OLD">

<part type="GIV" Jabue="Ruth"/>

<part type="FAMY vyalue="Brinkman"/>
</expmple>

<exapple xsi:type="EN" use="P OLD">

<part type=VGIV" value="Ruth"/>

<part types"FAM" qualifier="SP" value="Grieve "/>
</expmple>

<examplé xsi:type="EN" use="OR">

<part type="GIV" value="Jacqueline"/>

<part Lype="G1 dllUc="JddllIEclLc
<part type="GIV" value="Patricia"/>
<part type="FAM" value="Grieve"/>
</example>
<example xsi:type="EN" use="C">
<part type="GIV" value="Jacque"/>
<part type="FAM" value="Grieve"/>
</example>
<example xsi:type="EN" use="C OLD">
<part type="GIV" value="Jacque Ruth"/>
<part type="FAM" value="Grieve"/>
</example>
<example xsi:type="EN" use="M">
<part type="FAM" value="Brinkman "/>
</example>

© 1SO 2011 — All rights reserved
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This is a particularly complex example, but anonymized from a real person. She was born as “Jacqueline
Janette Patricia Campbell”, but grew up under the foster name “Ruth Brinkman”. Upon marriage, she was
known as “Ruth Grieve” but her legal name was “Jacqueline Janette Patricia Grieve”. Later, changed her
name to “Jacque-Ruth” and then just “Jacque”. Out of all this, reports her maiden name as “Brinkman”.

<example xsi:type="EN" use="OR OLD">
<part type="GIV" qualifier="BR" value="Del-Roy"/>
<part type="FAM" qualifier="BR" value="Burgess"/>
</example>
<example xsi:type="EN" use="P">
<part type="GIV" value="Yor-Led"/>
<part type="FAM" value="Ssegrub"/>
</example>
<example xgi:type="EN" use="OR ABC OLD">
<part type="GIV" qualifier="AD PFX" value="Abdul"/>
<part type="DEL" value="-"/>
<part type="GIV" qualifier="AD SFX" value="Malik"/>
<part type="FAM" qualifier="AD" value="Shakir"/>
</example>
<example xgi:type="EN" use="OR ABC C">
<part type="GIV" qualifier="AD" value="AbdulMalik"/>
<part type="FAM" qualifier="AD" value="Shakir"/>
<part type="TITLE" value="Sr"/>
</example>
<example xgi:type="EN" use="P DN">
<part type="GIV" qualifier="AD" value="Abdul"/>
</example>
<example xgi:type="EN" use="P">
<part v4lue="AMS"/>
</example>

Another comfplicated example taken from a real person, who, says: "l was born Del-Roy Burgess, and my
nickname was Yor-Led Ssegrub. | changed my name toc¢Abdul-Malik Shakir when adopting Islam as my
religion. The|spelling is a phonetic spelling of an Arabic name using the Latin alphabet. If Abdul-Malik i a bit
of a mouthful, do not call me Abdul, please call me AMS instead. | recently began spelling my first name in
camel case and dropped the "-" delimiter (i.e. AbdulMalik not Abdul-Malik). | also recently started using the
suffix Sr. to|differentiate my identity from my.'son’s because he has the same name. The suffix is not
commonly uged except on a few official registries such as passport, driving licence and other areas Where
identity disambiguation is important.".

7.7.7 EN.TN (trivial name)
7.7.71 Dé¢scription
A flavor that tonstrains EN.

A restriction |of EN thatyis effectively a simple string used for a simple name for things and places. Trivial
names are typically-used for places and things, such as Lake Erie or Washington-Reagan National Airpor.

7.7.7.2 Inyariants

— ifthe EN.TN is not null, there can only be one part, and it can have no type or qualifier.

OCL for Invariants:
inv "only one part with no type": isNotNull implies

(part->size = 1 and part->first.type.oclIsUndefined and
part->first.qualifier->isEmpty)
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7.7.8 EN.PN (person name)

7.7.8.1  Description
A flavor that constrains EN.

A restriction of EN used when the named entity is a person. A sequence of name parts, such as given name
or family name, prefix, suffix.

A name part is a restriction on entity name part that only allows those entity name parts qualifiers applicable to
person names.

NOTH Since the structure of entity name is mostly determined by the requirements of person namel\the restriction is
very rhinor

7.7.8|12 Invariants

— none of the parts of a persons name can be qualified by the status LS.

OCL ffor Invariants:

iny "no parts are qualified by LS": part->forAll (p/| ‘not
p.qualifier->includes (EntityNamePartQualifier.LS))

7.7.9| EN.ON (Organization Name)

7.7.91 Description

A flayor that constrains EN.

7.7.9{2 Invariants

— none of the parts of a organization name can be FAM or GlIV;

— the following qualifiers shall'not be used in the name of an organization: I, P, ANON, A, R, DN and M.

OCL [for Invariants:

inv "no parts are person types": part->forAll(p |
not ~(p.type = EntityNamePartType.FAM or
p.type = EntityNamePartType.GIV))
inv "m0 use codes are person codes":
Osge->forAll (u | not
(u = EntityNameUse.I

or u = EntityNameUse.P

or u = EntityNameUse.ANON
or u = EntityNameUse.A

or u = EntityNameUse.R

or u = EntityNameUse.M)) .M))

7.8 Quantity datatypes

7.8.1 Overview

These datatypes provide support for quantitative values (see Figure 7).
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class Quantities 2 .~
150 DataTypes

REAL

+ wvalue: Decimsal [0..1]

context REAL
imv "walue xoruncetainRange": not (value.ocllsPefined and uncedainRange.isHothull)
imv "niall orwalue": isNull xor (value. ocllsDefined or uncertainRange.isMotMull)
imv "uncertain types": uncertainRange. low. ocllsCefined implies uncetainRange. low.ocllsKind OfREAL) and
uncetainRange.high.ocllsefined implies uncetainRange.high.ocllsKindOfREAL) and
uncetainty.ocllshefined implies uncerainty. ocliskKind OfREAL)

context REAL:isDifferencelother: QTYY): Bocolean
post: etherocllsKind OfREAL)

context QT

def: let noSemantics : Boolean =

el o rrdh PSR TR P P TN |

+ comparsble{QTY) : BL

v

ary

ANY

+ expression: ED[0..1]

+ onginalText: ED.TEXT [0..1]

+ uncertsinty: QTY [D..1]

+ uncersintyType: UncertsintyType
- uncertsinRangs: VL{QTY)

uncertainty.ocllsUndefined and uncedaintyTwpe.ocllsUndefined

inv "uncertainty rules": uncertainty.isMotlull implies (uncetainty.noSemantics)
inv "uncertainRange rules": uncetainRange.isMotNull implies fjuncertainRange.noSemantics)
inv "uncertainty kind": not {uncertainty.isMotiull and uncetainRange.isMothull)
inv "uncertainRange Type": uncertainRange.ocllsDefined implies
ffuncertainRange width.ocllsUndefined and uncetainRange.any_.ocllsUndafined)
and (uncertainRange.low.isMotHull ar uncetainRange. high.isMotMulli

- nullFlawor related
inv "Mo Histony or Update Mode": noUpdateOrHistonuncetainty) and nolpdateOrHistong
funcertainRange) and
nolpdate OrHistongoriginal T ext) and nollpd ate OrHistonexpression)

+ :D"’;DS'SD 2(QTY): BL

context INT
ime"no uncertainty: uncertainty.isMull
ime"uncertain types": uncetainRange. low.ocllsDefined implieg dneatainRange. lomwocllskind Of
(INT and
uncertainRange.high.ocllskefined implies uncetainRangé. high.ocllskKind DfINT)
ime "value xor uncertainRange": not (value.ocllsbefinedand uncertainRange.isHotMull)
ime"null or walue": isMull xor (value.ocllzDefined or uncefainR ange.isMotlull)

context INT:zisDifferencefother : QTY): Boolean
post: other.ocllskKind OfIMT)

INT.POS

[N
context INT.HONME®S,
inv "not negative! GsHaotMull implies value == 0

cgntext INT.FOS
imi " positive: isMotMull implies value =0

Figure 7 (continued)

© 1S0O 2011 — All rights reserved



https://standardsiso.com/api/?name=639bd7dcf1b9d35e1254164abb09a373

ISO 21090:2011(E)

class Quantities
150 DataTypes

e context RTO
imv "numerator and denominator required": isMull sor (]
i "no updatebdode or History on RTO Attributes": noUpdateOrHistonnumerator) and noUpdateOrHiston(denominatar)

tor.isMotMull and d inator.isMotMull

+ denominator: QTY [0..1]
+ numerator QTY [0..1]

i "no rtainty": rtainty.ocllsUndefined and rainRange.ocllzUnd d
+ comparabie(QTY]: BL _.] inv"ne TS (numeratorisNotMull implies not numerator.oclisKind O TS)) and (denominator.isMotNull implies not
‘f‘/l‘ : d inator.ocllsKindDE TS
ANY context RTOzisDifferenceother : QTY): Boolean
post: otherocllskind DR TO)
aTty
AN N

Mo context MO
def: let currenoyhdatches (other : MO) : Boolean = curreney = othercurrency

inv "null or curreney”: isMull xor curreney. ocllzDefined

im "null arwalue™: izsMull =or fralue.ocllsDefined ar uncertainRange.isMotNull)

imv "walue xor uncertainRange": not (value.ocllsDefined and uncetainRange.isMotMull)

| imv"uncertain types": uncertainRange.low.ocllsDefined implies uncertainRange.low.ocllskindOf" MOy
and

uncertainRange.high.ocllsDefined implies uncertainRange. high.ocllsKind DM 0) and
uncertainty.ocllzDefined implies uncerttainty. ocllzKind Of(hd 0}
i rtainties - e tainRange.low.ocllsbefined implies currencyhdatches
+ comparable{QTY): BL funcertainRange.low) and
uncertainRange.high.ocllsbefined implies cumencyhatches{uncertainkange.high) and
rtainty.ocllzDefined implies cuneneyhdateh es(un cetainty)

context CO:ishifferencefother : QTY): Boalean
post: other.ocllskind Ofh0)

.| eontext PO
def: let unitshdatch (other : PQ): Boolean = ( ical.ufit = ather. ical.unit)

im "null arwalue": isMull xor fvalue.ocllsDefined afuncartainRange.isMotNull)
imv "walue xor uncertainRange": not (value.ocllsfefined and uncerttainRange.isMotMull)
inv "uncerain types": uncertainRange.low. ocllsbfined implies uncertainRange.low.ocllsKind DR P Q") and
uncertainRange. high.ocllsDefined implieswneetainRange. high.ocllskind 0" P Q") and
uncertainty.ocllsDefined implies uncetdinbg ocllzkKind 0P Q")
[ fainties- icals" mainRange. low.ocllsDefined implies unitshatch(uncertainRange. lowi)
and
uncertainRange.high.ocllsbefinkd implies unitsMatchiuncertainRange.high) and
uncertainty.ocllsDefined implieswnitshd atch{uncertainty)

context PQ:ishifferencefothar : QTY): Boolean
post: otherocllskKind 2f{PR) and canonical.unit.equalgiother.oclAsTypeOfP Q). canonical.unif)

PQ.TIME EEE P ----| context POUTIME

inv"mbst.be a unit of time": canonical.unit="s"

cD context POR
PQRr ime "null orwalue®: isMull xorvalue ocllzDefined
EE «.] imv"no original Texd": ariginal Text.ocllsUndefined
+ value: Decimal [0..1] inv"no updateMode or History on POR": nolpdateOrHistory
inv "no translations": translation.isEmpty

inv "no source": source.ocllsUndefined

Figure 7 (continued)
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class Quantities 3
150 Datatypes

co

code: CD[0..1]

walue: Decimal [0..1]

context CO
i "must have a code ar a wvalue": isMotMull implies (code.isMotMull orvalue. ocllsDefined)
i "Mo History or Update Maode": nolpdateOrHistongcode)
imv "uncertainty Type": uncetainty. acllsUndefined and uncetainRange.ocllsUndefined

context COisDifferencelother : AT Boolean
post: other.ocllskKind Of" CO")

qry

ANY

I

T5

[ walue: String

[0..1]

INSTANT =5

N

context TS
def: let hasTimezone : Boolean = value.pos"+") = O orvalue.pos™"1 =0

inv "value xoruncertainRange": not (value. ocllsDefined and uncetainRange.isMotull)

imv "null orwalue": isMotMull implies (walue.ocllsDefined or uncertainRange.isMotMull)

inv "uncertain types": uncertainRange. low.ocllsDefined implies uncertainRange.low. ocllsKind Of" P Q") and
uncertainRange.high.ocllsDefined implies uncertainRange.high.ocllsKind Of"P Q") and
uncertainty. acllsDefined implies uncertainty.ocllzkKind 0P Q")

inv "uncetainties - units": uncetainRange. low. aclisbefined implies uncetainRange. canonical wnits "s" and

uncertainRange.high.ocllsDefined implies uncetainRange.high.canonizal.unit ="s" and
uncertainty.ocllzbefined implies uncetainty.canonical.unit = "="

context TS:isDifferencelother : QT Boolean
post: otherocllsKind (TS and canonical.unit="s"

TS.DATE

-----
ot

context TS.DATETIME
inv"DateTime": (precision <= 14) ar (hagTimeFone and precizion <= 19)

TS.DATETIME.FULL Bl

context 75 DATETIME. FULL
ing YRl D ate Time": precision = 19 and hasTimezone

contel
in

ki TS.INSTANT

nstant': precision = 24 and hasTimezone Ij

context TS.DATE
e m i i -
T5.DATE.FULL = inw "[rate": not hasTimezone and pracision 2= &

context TS.DATE.FULL
inv "Full Date": precision =2

7.8.2 QTY

quantity)

7.8.21 Dé¢scription

Specializes A

The quantity]
relation (less|

ANY.

Figure 7 — Quantity datatypes

datatype is an abstract generalization for all datatypes whose domain values have an
Lor-equal) and where difference is defined in all of the datatype’s totally ordered value subse

order
IS.

The quantity type abstraction is needed in defining certain other types, such as the interval and probability

distributions.
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2 ISO/IEC 11404 syntax

type QTY class (

validTimeLow : characterstring,

validTimeHigh : characterstring,
controlInformationRoot : characterstring,
controlInformationExtension : characterstring,
nullFlavor : NullFlavor,

updateMode : UpdateMode,

flavorId : Set (characterstring),

expression : ED,

originalText : FD.TEXT

QTY
valug
asso
usua
4to 6

The

reasq
exact
procq

7.8.2

7.8.2
given

For €

If no
expre
NullF
such

The
exprd
sameq

The
conte
decla
defin

uncertainty : QTY,
uncertaintyType : UncertaintyType
uncertainRange IVL (QTY)

)

defines three facilities that all quantities may carry: an expression that may_be used to deri
, an originalText that carries the original form in which the quantity was represented and th

ve the actual
e uncertainty

Ciated with the value. There are two different ways to represent the uncertainty: one is a statistical form —

ly suited for measured values, and a range form, which is usually associated with instructi
tablets).

bresence of these attributes may considerably complicate proper understanding of the vg
n, their use should be strictly controlled in all contexts of use, Conformance statements shg
ly how and when these attributes are used if quantifies are used by the associated
ssing entities.

3  Attributes

3.1 expression : ED: An expression that‘can be used to derive the actual value of t
information taken from the context of use.

xample expression can be used for expressing dosage instructions that depend on patient's

proper value is provided for the~QTY, then the value shall have a nullFlavor, wheth
ssion is provided. If no proper value is provided, and an expression is provided, thg
lavor is usually DER. No nullFlavor is required if both a proper value and an expression is
cases, it is up to the processing to determine when the expression should be evaluated.

anguage of the expression is inferred from the mediatype. If multiple translations are pr
ssion, the evaluateris free to choose whichever language is preferred; all translations shg
outcome.

anguage defines the forms that the expression property can take, how the information av
xt of the,expression is made available within the features of the language, and how f
res the~hew form of the value. Languages may only be used if this information has been
bd-for the context in which the QTY is used.

bns (i.e. take

lue. For this
Il make clear
Information

he quantitive

body weight.

br or not an
appropriate
provided; in

bvided in the
Il specify the

bilable in the
he language
appropriately

Information processing entities are not required to implement any languages in order to claim direct or indirect
conformance with this International Standard, but should declare what languages are supported in their
conformance statements.

© IS0

Language Mediatype
OCL text/plain+ocl
Factor application/hl7-factor+xml
MathML application/mathml-+xml
NOTE  Factor is an HL7 specific language documented in the
Abstract Data Types Specification.

2011 — All rights reserved
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7.8.2.3.2

representation is the source of the QTY.

originalText : ED.TEXT: The text representation from which the QTY was encoded, if such a

Original text can be used in a structured user interface to capture what the user saw as a representation of the
quantity on the data input screen, or in a situation where the user dictates or directly enters text, it is the text
entered or uttered by the user.

It is valid to use a QTY derived datatype to store only the text that the user entered or uttered. In this situation,
original text will exist without a valid value. In a situation where the value is determined sometime after the text
was entered, originalText is the text or phrase used as the basis for determining the value. The originalText is
not a substitute for a valid value. If the actual value of the QTY is not valid, then the QTY shall be nullFlavored,

£ roorio | + haoc

irrespective g

The original

exact reprod
when clearly
for which the

NOTE Th

document and coded result) is outside the scope of this International Standard and c¢an~be further proscrih

specifications

7.8.2.3.3
parameters.
squares of th
the type of th

There are
uncertainty T
with no implig

This form of
MO and TS)]

Uncertainty s
not have or

originalText ¢f the QTY itself.

Uncertainty
should be ex

7.8.2.3.4
uncertainty.

There are tW
represents s

whathao nalTax A valiin ~Ar At
W HCtTCToOngimarr AT oS o varoC-or 1ot

ext shall be an excerpt of the relevant information in the original sources, rather than a poin
uction. Thus the original text shall be represented in plain text form. In specific circumsta
descirbed in the context of use, the originalText may be a reference to some qther text ar|
resolution scope is clearly described.

e details of the link in the originalText.reference between different artifacts of medical informatior

hat use this International Standard.

uncertainty : QTY: The uncertainty of the quantity usingy'a distribution function arn
t is the primary measure of variance/uncertainty of the valde (the square root of the sum
e differences between all data points and the mean). Thé.actual type of uncertainty depen
e QTY and is fixed for each type.

two different kinds of uncertainty representation. This kind of uncertainty, along
pe, represents statistical uncertainty. uncertainRange specifies a different kind of uncer
bd statistical distribution.

Lncertainty shall only be applied to valug_ domains that have a continuous distribution (REAL
Uncertainty may be applied separatelyto the numerator and denominator of an RTO.

hall not have an expression. Wncertainty shall not have uncertainty of its own. Uncertainty
ginalText — any uncertainty~associated with the QTY should be conveyed as part o

Hoes not have its own-originalText because it is expected that the uncertainty of the qu
pressed in the originalText of the quantity itself.

uncertaintyType : UncertaintyType: A code specifying the type of probability distribut

o different kinds of uncertainty representation. This kind of uncertainty, along with uncert

ter or
nces,
efact

(e.0.
ed in

d its
bf the
s on

with
tainty

u PQ!

shall
f the

antity

on in

ainty,

tatistical uncertainty. uncertainRange specifies a different kind of uncertainty with no in||plied

statistical dis

rioution.

The null value (unknown) for the type code indicates that the probability distribution type is unknown. In that
case, uncertainty has the meaning of an informal guess if it is populated.
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If populated, the value of this attribute shall be taken from the HL7 DistributionType code system. The current

values are:

UncertaintyType Enumeration. OID: 2.16.840.1.113883.5.1020

1| U |Uniform

The uniform distribution assigns a constant probability over the entire
interval of possible outcomes, while all outcomes outside this interval are
assumed to have zero probability. The width of this interval is 2 o V3.
Thus, the uniform distribution assigns the probability densities

f(x) = (2 0 V3)~1 to values u — o V3 > x < 1 + o V3 and f{x) = 0 otherwise.

This is the well-known bell-shaped normal distribution. Because of the

Normal
(gaussian)

central limit theorem, the normal distribution is the distribution ofichoice
for an unbounded random variable that is an outcome of a conibingtion of
many stochastic processes. Even for values bounded on a single sjde
(i.e. greater than 0) the normal distribution may be accurate enough if the
mean is "far away" from the bound of the scale measured in terms pf
standard deviations.

1 | LN | Log-normal

The logarithmic normal distribution is used to transform skewed ranjdom

variable X into a normally distributed random\vatriable U = log X. The log-
normal distribution can be specified with the\properties mean, u, anld
standard deviation, 0. However, mean,¢, and standard deviation, g, are
the parameters of the raw value distribution, not the transformed
parameters of the log-normal distribdtion that are conventionally referred
to by the same letters. Those log-normal parameters, 1,4 and oj,, |relate

to the mean, x, and standard-deviation, o, of the data value through
log> = 10g (6?/u? + 1) and pl8g = log x — glog?/2.

1| G |? (Gamma)

The gamma-distribution used for data that is skewed and bounded|to the
right, i.e. where the-maximum of the distribution curve is located ndar the
origin. The y-distribution has two parameters « and . The relationship to
mean u and yariance o2 is u = a f and ¢2 = a 2.

1| E |Exponential

Used for(data that describes extinction. The exponential distribution is a
special form of y-distribution where a = 1, hence, the relationship tg mean,
u, ahdariance, o2, are u = f and o2 = 2.

Used to describe the sum of squares of random variables that occyrs
when a variance is estimated (rather than presumed) from the sample.
The only parameter of the y2-distribution is v, the so called number|of
degrees of freedom (which is the number of independent parts in the
sum). The y2-distribution is a special type of y-distribution with parameter
a=v/2and f=2.Hence, u=vand 62 =2 v.

1NT | ¢ (Student)

Used to describe the quotient of a normal random variable and the|square
root of an y2 random variable. The r-distribution has one parameter] v, the
number of degrees of freedom. The relationship to mean, x, and vdriance,

o2, are: p =0 and o2 = ol(v = 2).

Used to describe the quotient of two y2 random variables. The F-
distribution has two parameters v, and v,, which are the numbers of
degrees of freedom of the numerator and denominator variable
respectively. The relationship to mean, x, and variance, o2, are:

1= 0ol(vg — 2) and 62 = (2 vy” (05 + 04 — 2)M[v4 (03 — 2) (05 — 4)].

1| B |?(Beta)

The beta-distribution is used for data that are bounded on both sides and
may or may not be skewed (e.g. occurs when probabilities are estimated.)
Two parameters, a and f, are available to adjust the curve. The mean, g,
and variance, o2, relate as follows: i = a/(a + ) and

(02 = a fll(a + B)? (e + f+ 1)].

© 1SO 2011 — All rights reserved
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Many distribution types are defined in terms of special parameters (e.g. the parameters a and g for the y-
distribution, number of degrees of freedom for the #distribution). For all distribution types, however, the mean
and standard deviation are defined.

If no value (null) is provided for distributionType, then the mean is estimated without any closer consideration
of its probability distribution. In this case, the meaning of the standard deviation is not crisply defined.
However, interpretation should be along the lines of the normal distribution, e.g. the interval covered by the
mean +1 standard deviation should be at the level of about two thirds confidence.

The three distribution-types unknown (null), uniform and normal shall be supported by every system that
claims to support uncertainty. All other distribution types are optional. When a system interpreting a

uncertainty r
unknown (nu

ISO/IEC 114
type
7.8.2.3.5

uncertainRar
range of po
particular va
distribution @
unknown, co
uncertainRar
given time in

If an uncerta
used. Ifan u

7.8.24 Eq

Equality is 1
originalText,

specializations of QTY.

7.8.25 In
unc

unci

can

PP E'S diateilo. 41 4 ot it E'S + HS 4l 4+ 4
CMTCOTTIIAtiUTT TTTUUUTIITT o a UTotNovutivuri lypc uiat 1t UUTO TIUL IUUUHIIIDU, I Trapo uno Lypc 4

[1) distribution-type.

P4 syntax for the distributionType attribute

UncertaintyType = enumeration (U, N, LN, G, E, X2, T,JF, B)

uncertainRange : IVL(QTY): Indicates that the value comes from a range-of possible values|

ge is used where the actual value is unknown, but it is known that the value comes from a k
ssible values. uncertainRange differs from uncertainty in thattuncertainty is used to req
ue along with an associated distribution of uncertainty for the value, or to report the suni
f a set of data, whereas uncertainRange indicates that.there is a single value that, alth
mes from a particular range of values. No inference regarding distribution of values can be t
ge is often associated with an instruction to perform aparticular operation at some point wi
erval.

nRange is provided, a low or high shall be provided. The IVL any and width attributes cann
hcertainRange is provided, no value can be provided.

juality
ot defined for the QTY datatype as it is an abstract type.The QTY attributes (expres
uncertainty and uncertaintylype) never participate in the determination of equali

variants

brtainty has no‘expression, uncertainty or originalText;

ertainRange‘has no expression, uncertainty or originalText;

hothave both uncertainty and uncertainRange;

the

hown
ort a
mary
ough
bken.
hin a

ot be

sion,
ty of

can

OCL for Inva

def:

not have width or any on uncertainkange.

riants:

let noSemantics : Boolean = expression.oclIsUndefined and

originalText.oclIsUndefined and uncertainty.oclIsUndefined and
uncertaintyType.oclIsUndefined

inv "uncertainty rules":

uncertainty.isNotNull implies

(uncertainty.noSemantics)

inv "uncertainRange rules":

uncertainRange.isNotNull implies

(uncertainRange.noSemantics)

inv "uncertainty kind":

100

not (uncertainty.isNotNull and
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7.8.2
other

7.8.2
valusg

7.8.2
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7.8.2
of va
the v
throu
NullA

7.8.2

type
PQ,
shou
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uncertainRange.isNotNull)
v "uncertainRange Type": uncertainRange.oclIsDefined implies
((uncertainRange.width.oclIsUndefined and
uncertainRange.any.oclIsUndefined)
and (uncertainRange.low.isNotNull or
uncertainRange.high.isNotNull))
v "No History or Update Mode": noUpdateOrHistory (uncertainty) and
noUpdateOrHistory (uncertainRange) and
noUpdateOrHistory (originalText) and
noUpdateOrHistory (expression))

[6—Operations

6.1 lessthan[<](other : QTY):BL: True if the value of this is less than the (value

tain values, this may not be known (result = NullFlavor.UNK).

6.2 lessOrEqual[<=](other : QTY):BL: True if the value of this is less than or equal to
For uncertain values, this may not be known (result = NullFlavor.UNK).

6.3 greaterOrEqual[>=](other : QTY):BL: True if the value of‘this is greater than or
of other. For uncertain values, this may not be known (result = NullFlavor.UNK).

6.4 greaterThan[>](other : QTY):BL: True if the value of this is greater than the value
tain values, this may not be known (result = NullFlavor. UNK).

6.5 plus[+](other : QTY):QTY: The result of addition of this and other. Other must be of
ue (same type as this, except for TS, where the value must be a PQ with units of time, or f
blue of other must have compatible units), else'the result is NullFlavor NI. Uncertainties shoy
gh the operation. If the values have mixed uncertainties, the result may be unkno
lavor.UNK).

6.6 minus[-](other : QTY):QTY:);The result of subtraction of other from this. Other m
pf value (same type as this, except for TS, where the value must be a TS or a PQ with units
vhere the value of other must*have compatible units), else the result is NullFlavor NI.
d be carried through the operation. If the values have mixed uncertainties, the result may

of other. For

the value of

equal to the

of other. For

the right type
br PQ, where
Id be carried
wvn (result

st be of the
pf time, or for
Uncertainties
be unknown

(resujt = NullFlavor.UNK).

7.8.216.7 comparable(other : QTY) : Boolean: whether this and other can be compared using equality.
(I\;(_I?\'I('E Generally;“this is true if both this and other are the same type, unless noted otherwise for spegializations for
7.8.2|6.8/ \/isDifference(other : QTY):BL True if other is an instance that expresses the differenjce between
two irlmstances of this type.

NOTE Usually this is true if other is the same as the type, except for TS, where the difference is expressed as a PQ
with a unit that is a kind of time, and for PQ, where the units must be compatible.

7.8.3 INT (integer)

7.8.3.1  Description

Specializes QTY.

Integer numbers (-1,0,1,2, 100, 3398129, etc.) are precise numbers that are results of counting and
enumerating. Integer numbers are discrete, the set of integers is infinite but countable. No arbitrary limit is
imposed on the range of integer numbers.

© IS0
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7.8.3.2

ISO/IEC 11404 syntax

type INT = class (
validTimeLow : characterstring,
validTimeHigh : characterstring,
controlInformationRoot : characterstring,
controlInformationExtension : characterstring,
nullFlavor : NullFlavor,
updateMode : UpdateMode,
flavorId : Set(characterstring),
expression : ED,

)
7.8.3.3

value : Intedger: The value of the INT. This International Standard imposes no limitations on the size of in
but most implementations map this to a 32 or 64 bit integer.

This is an example of the primitive type wrapping pattern. See 6.3 for more details.

7.8.3.4

Two nonNull[INT are equal if they are not nullFlavored and_bave the same value, or their uncertainRangg
null or nullFlavored and equal.

7.8.3.5

OCL for Invafiants:

102

originalText : ED.TEXT,
ung¢ertainty : QTY,

un¢ertaintyType : UncertaintyType,
undertainRange : IVL (QTY)

value : integer

Afttributes

Equality

Inyvariants
a vglue or an uncertain range shall be provided if not nullFlavored;
canpot provide both a value and_an uncertain range;
uncertainRange shall be-anAVL(INT);

uncgrtainty shall net'be’populated.

inv
inv

inv

inv

inv

no Uncertainty”: uncertainty.isNull
Tuncertain types": uncertainRange.low.oclIsDefined

Implies nncertainRange low. . oclTsKindOf (TNT) and

uncertainRange.high.oclIsDefined implies
uncertainRange.high.oclIsKindOf (INT)

"value xor uncertainRange": not (value.oclIsDefined and
uncertainRange.isNotNull)

"null or value": isNull xor (value.oclIsDefined or
uncertainRange.isNotNull)

"null or value": isNull xor value.oclIsDefined

teger,

s not

© 1S0O 2011 — All rights reserved


https://standardsiso.com/api/?name=639bd7dcf1b9d35e1254164abb09a373

ISO 21090:2011(E)

7.8.3.6 Operations

7.8.3.6.1 negated[-] : INT: The negative value of this.

7.8.3.6.2 plus[+] (other : INT) : INT: the value of the addition of this and other.
7.8.3.6.3 minus[-] (other : INT) : INT: The value of the subtraction of other from this.
7.8.3.6.4 times[*] (other : INT) : INT: The value of the multiplication of this and other.

7.8.3.6.5 dividedBy][/] (other : INT) : REAL: The value of this divided by other. If other is 0, then the result
is NujlFlavor NI.

7.8.316.6 dividedBy[/] (other : REAL) : REAL: The value of this divided by other. If othér-is 0, [then the
resulf is NullFlavor NI.

7.8.316.7 abs() : INT: The absolute value of this.

7.8.316.8 div( other : INT) : INT: The number of times that other fits completely within this.
7.8.3|16.9 mod( other : INT) : INT: The result is this modulo other.

7.8.316.10 max(other : INT) : INT: The maximum of this and other.

7.8.316.11 min(other : INT) : INT: The minimum of this and other.

7.8.316.12 comparable(other : QTY):BL: Integer values may always be compared.
7.8.37 Examples

7.8.3{7.1 Plain value

|<exanple xsi:type="INT" valueg"23"/>

The ipteger 23.

7.8.3|7.2 Unknown value

|<exanple xsi:type=UINT" nullFlavor="NASK"/>

The patient wasnot asked for this value. For instance, the patient has never been pregnant, s¢ that patient
was not asked’how many children she has.

7.8.4) INT.NONNEG

7.8.41 Description
A flavor that constrains INT.
NT.NONNEG constrains INT so that it has a value of 0 or greater.
7.8.4.2 Invariants
— the value shall be zero or greater if not nullFlavored, with no uncertainty.

OCL for Invariants:

inv "not negative": isNotNull implies value >= 0
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7.8.5

7.8.5.1

INT.POS

Description

A flavor that constrains INT.NONNEG.

INT.POS constrains INT.NONNEG so that it has a value greater than 0.

7.8.5.2

Invariants

the value shall be greater than zero if not nullFlavored, with no uncertainty.

OCL for Inva
inv
7.8.6 CO (q

7.8.6.1
Specializes (
Represents (

CO may be
is a) implied
number of va
not be apprd
make use of
terms in a do

The relative
of the CO. If
from some d

Some of thg
mathemetical

Though it wq
provided, ha
code system

7.8.62 IS

type
va
va

Description

riants:

"positive": isNotNull implies wvalue > 0

toded ordinal)

DTY.
ata where coded values are associated with a specific order.

sed for things that model rankings and scores, e.g. likert scales] pain, Apgar values, where
ordering, b) no implication that the distance between each value is constant, and c) the
lues is finite. CO may also be used in the context of an*ordered code system. In this case, i
priate or even possible to use the value attribute, but’CO may still be used so that model
such code systems may introduce model elements‘that involve statements about the order
main.

brder of values in a code system need not-be independently obvious in the literal represen
these circumstances, is expected that, an application will look up the ordering of these v
efinition of the code system.

b code systems directly assign. numerical value to the concepts that are suitable for
| operations.

uld generally make sense) applications should not assume that the translations of the co
ve the same ordering @s the CO. Translations shall not be considered when the ordering
is determined.

O/IEC 11404 syntax

CO class
idTimeLow : characterstring,
1dTimeHigh characterstring,

(

there
total
may
5 that
bf the

ation
alues

some

de, if
of the

cof

tfolInformationRoot characterstring,

controlInformationExtension
nullFlavor
updateMode
flavorId
expression
originalText
uncertainty
uncertaintyType
uncertainRange
value
code

104

characterstring,
NullFlavor,
UpdateMode,
Set (characterstring),
ED,
ED.TEXT,
oTY,
UncertaintyType,
IVL (QTY)
Decimal,
CD
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7.8.6.3  Attributes

7.8.6.3.1 value : Decimal: A numerical value associated with the coded ordinal value.

The value may be constrained to an integer in some contexts of use. If code is nonNull, value shall only be
nonNull if the code system explicitly assigns a value to the concept.

7.8.6.3.2 code : CD: A code representing the definition of the ordinal item.

7.8.6.4 Equality

Two ponNull CO values are equal if their codes are equal.

NOTH 1 CO values that have value alone with no code are never equal, as it is not clear whether they afe comparable
ordingls.

NOTH 2  Since the determination of CO equality is based upon the code, CO values canbe equal to CD Jalues.

7.8.6|/5 Invariants

+ there shall be a code or a value if not nullFlavored;

4+ no uncertainty.

OCL [for invariants:

inv "must have a code or a value':“¥isNotNull implies
(code.isNotNull or value.oglIsDefined)

inv "uncertainty Type": uncertainty.oclIsUndefined and

uncertainRange.oclIsUndefined
inv "No History or UpdatelMode":noUpdateOrHistory (code)

7.8.6(6 Operations

7.8.6/6.1 max(other : CQO) :\CO: The maximum of this and other.

NOTH If the value attribute is not specified, the applicable terminology might need to be consulted to|determine the
orderlof the two values~fno order is defined, the result will be NullFlavor NI.

7.8.6/6.2 min(other : CO) : CO: The minimum of this and other.

NOTH If-the value attribute is not specified, the applicable terminology might need to be consulted to|determine the
order |of the.two values. If no order is defined, the result will be NullFlavor NI.

7.8.6.6.3 comparable(other : QTY):BL: This is false unless this and other have the same codeSystem,
and then only if the codeSystem defines an order amongst the codes.

7.8.6.6.4 plus[+](other : QTY):QTY: This operation returns null unless this.comparable(other) is true, and
the codeSystem defines the meaning of addition for these codes.

7.8.6.6.5 minus[-](other : QTY):QTY: This operation returns null unless this.comparable(other) is true, and
the codeSystem defines the meaning of subtraction for these codes.
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Examples

<example xsi:type="CO" value="1">

<code code="1"

codeSystem="2.16.840.1.113883.2.6.15.1.1">

<displayName value="Poor"/>

</code>
</example>

In this case, the value "poor® is assigned a numerical value of 1.

7.8.7 REAL (real)

7.8.71 Dlscription

Specializes QTY.
Fractional nymbers. Typically used whenever quantities are measured, estimated or computed from othe
numbers. The typical representation is decimal, where the number of significant decimal ‘digits is known &
precision.
7.8.7.2 ISP/IEC 11404 syntax
type |REAL = class (
validTimeLow : characterstring,
validTimeHigh characterstring,
comtrolInformationRoot characterstring,
controlInformationExtension characterstring,
nullFlavor NullFlavor,
updlateMode UpdateMode,
flgvorId Set (characterstring)l,
expression ED,
originalText ED.TEXT,
ung¢ertainty orY,
un¢ertaintyType UncexrtaintyType,
un¢ertainRange IVL (QTY)
value Decimal
)
7.8.7.3 Attributes
7.8.7.4 vdlue : Decimal The value of the REAL.
This is an example ef-the primitive type wrapping pattern. See 6.3 for more details.
7.8.7.5 Equality

r real
s the

Two nonNull REAL are equal if they are not nullFlavored and have the same value, or if their uncertainRanges

are not null a

7.8.7.6

106

nd not nullFlavored and equal.

Invariants
a value or an uncertain range shall be provided if not nullFlavored;
cannot provide both a value and an uncertain range;

uncertainty types shall be a REAL.
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OCL for Invariants:

inv "value xor uncertainRange": not
(value.oclIsDefined and uncertainRange.isNotNull)

inv "null or value": isNull xor (value.oclIsDefined or
uncertainRange.isNotNull)

inv "uncertain types": uncertainRange.low.oclIsDefined
implies uncertainRange.low.oclIsKindOf ("REAL") and
uncertainRange.high.oclIsDefined implies
uncertainRange.high.oclIsKindOf ("REAL") and
uncertainty.oclIsDefined implies

oo v-i—:-ini—w. alT V—imrlf\F("DE‘AT"\

7.8.7]7  Operations

7.8.7|71 plus[+] (other : REAL) : REAL: The value of the addition of this and other.
7.8.7|7.2 minus[-] (other : REAL) : REAL: The value of the subtraction of other from this.
7.8.7(7.3 times[*] (other : REAL) : REAL: The value of the multiplication ©fithis and other.
7.8.7(7.4 negated[-] : REAL: The negative value of this.

7.8.7(7.5 dividedBy[/] (other : REAL) : REAL: The value of thiS'divided by other. If other is (), then the
result is NullFlavor NI.

7.8.7(7.6 abs() : REAL: The absolute value of this.
7.8.7\7.7 floor() : INT: The largest integer which is\less than or equal to this.
7.8.7\7.8 ceiling() : INT: The smallest integer.which is greater than or equal to this.

7.8.7(7.9 round() : INT: The integer which is closest to this. When there are two such integerg, the largest
one.

7.8.717.10  inverted() : REAL: The value of 1 divided by self..

7.8.7(7.11 max(other : REAL): REAL: The maximum of this and other.
7.8.7]7.12 min(other CLREAL) : REAL: The minimum of this and other.
7.8.717.13  powef(other : REAL) : REAL : this raised to the power of other.

7.8.7|7.14  tointerval() : IVL(REAL) : Converts this value to an interval that expresses the range covered
by the precision.

7.8.7\745" comparable(other : QTY):BL: Real numbers may always be compared.

7.8.7.8 Examples

7.8.7.8.1 Precision

|<example xsi:type="REAL" value="23.0005"/> |

The floating value 23.0005.

|<example xsi:type="REAL" value="23.00"/> |

The floating value 23.00.
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7.8.7.8.2

Uncertainty

<example xsi:type="REAL" value="23" uncertaintyType="N">
<uncertainty xsi:type="REAL" value="0.87"/>

</example>

The floating value 23. The uncertainty is known to be a normal distribution with a standard deviation of 0.87.

Uncertainty a

7.8.8 RTO

7.8.8.1
Specializes (
A quantity cq
Common fac

The RTO d
represent ra
(e.g. "120/60

NOTE 1
never cancel g
defined to gen
supposed to ¢
most other cag

NOTE2 Si
is not implemg
which form of

7882 IS

type
val
val
cof
cof
nuj
up(
fla
exq

Dé¢scription

Ratios are different from rational numbers, i.e. in ratios common~factors in the numerator and denom

Iways needs an xsi:type.

(ratio)

DTY.
nstructed as the quotient of a numerator quantity divided by a denominator quantity.
fors in the numerator and denominator are not automatically cancelled.out.

tatype supports titers (e.g. "1:128") and other quantities produced by laboratories that
ios. Ratios are not simply "structured numerics", particulafly)blood pressure measurer
") are not ratios.

ut. A ratio of two real or integer numbers is not automaticallyreduced to a real number. This datatype
erally represent rational numbers. It is used only if common factors in numerator and denominator a

es, REAL should be used instead of the RTO.

hce many implementation technologies expect\generics to be collections or only have one parameter
ented as a generic in this International Standard. Constraints, at the point where the RTO is used,
QTY is used.

O/IEC 11404 syntax

RTO class
idTimeLow
idTimeHigh
trolInformationRoot
trolInformationExtension
1Flaver NullFlavor,

a teMeode UpdateMode,
vot Ed Set (characterstring),
kession ED,

(

characterstring,
characterstring,

characterstring,

characterstring,

truly
nents

inator
is not
re not

ancel out. This is only rarely the case. For observation values, ratios occur almost exclusively with titgrs. In

RTO
Hefine

originalText
uncertainty
uncertaintyType
uncertainRange
numerator
denominator

108

ED.TEXT,
oTY,
UncertaintyType,
IVL (QTY)
QTY,
QTY
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7.8.8.3  Attributes
7.8.8.3.1 numerator : QTY: The quantity that is being divided in the ratio.

7.8.8.3.2 denominator : QTY: The quantity that divides the numerator in the ratio.

The denominator shall not be zero.

7.8.8.3.3 Equality

Two pepNul-RTOs are nqnal if their numerator and denominator are nqnnl_

7.8.84 Invariants

+ ifthe RTO is not nullFlavored, both a numerator and a denominator are required,
+ uncertainty shall not be populated;

4+ neither numerator nor denominator may be of type TS.

OCL ffor Invariants:

inv "numerator and denominator required": isNull xor
(numerator.isNotNull and denominator.tsNotNull)

inv "no updateMode or History on RTO Agtributes":
noUpdateOrHistory (numerator) and

noUpdateOrHistory (denominatod)

inv "no uncertainty": uncertainty{0clIsUndefined and
uncertainRange.oclIsUndefined

inv "no TS": (numerator.isNotNwll implies not
numerator.oclIsKindOf (""\I'S")) and (denominator.isNotNull
implies not denominatof.oclIsKindOf ("TS"))

7.8.8/5 Operations

7.8.8/5.1 comparable(other-:*\QTY):BL: This and other can be be compared if both the numerptor and
denominator can be compared,

7.8.8/6 Examples

<exapple xsi:type="RTO">

<nugiérator xsi:type="MO" value="103.00" currency="USD"/>
<dendminator xsi:type="PQ" value="1" unit="day"/>
</expmple>

US$103/day.
The inner xsi:type declarations are always required.

7.8.9 PQ (physical quantity)

7.8.9.1 Description
Specializes QTY.

A dimensioned quantity expressing the result of measuring.

© IS0 2011 — Al rights reserved 109


https://standardsiso.com/api/?name=639bd7dcf1b9d35e1254164abb09a373

ISO 21090:2011(E)

7.8.9.2 ISO/IEC 11404 syntax

type PQ class (

validTimeLow : characterstring,

validTimeHigh characterstring,
controlInformationRoot characterstring,
controlInformationExtension characterstring,
nullFlavor : NullFlavor,

updateMode UpdateMode,

flavorId : Set(characterstring),

expression : ED,

orlginalText : ED.TEXT,

ung¢ertainty : QTY,

un¢ertaintyType
ung¢ertainRange
value Decimal,
codingRationale
unit
translation

UncertaintyType,
IVL (QTY)

CodingRationale,
characterstring,
Set (PQR)

7.8.9.3  Afttributes

7.8.9.3.1
nullFlavored.

yalue : Decimal: the number which is multiplied by the unit to make the PQ or PQR value if not

7.8.9.3.2 uinit : Code: The unit of measure specified in the;Unified Code for Units of Measure (UCUM)
UCUM defin
codes. The g
the UCUM c

bs two forms of expression, case sensitive and case insensitive. PQ uses the case sensitive
odeSystem OID for the case sensitive form is 2.16.840.1.113883.6.8. The default value for ynit is
de “1” (unity).

H unit
erent
cular

D.

Equality of physical quantities does not reqtiire’ the values and units to be equal independently. Value an
is only how we represent physical quantities. For example 1 m equals 100 cm. Although the units are diff
and the valugs are different, the physiCalquantities are equal. Therefore, one should never expect a part
unit for a physical quantity but instead allow for automated conversion between different comparable units
The unit sha s not
clear how so

| come from UCWUM, which only specifies unambiguous measurement units. Sometimes it
me measurements in healthcare map to UCUM codes.

value

The general
and the unit,
This maps ¢

mg/day of Sa

pattern for\a measurement is value unit of Thing. In this scheme, the PQ represents the
and the:Thing is described by some coded concept that is linked to the PQ by the context o
bviously to some measurements, such as Patient Body Temperature of 37 Celsius, ang
licylate.

f use.
| 250

However for some measurements that arise in healthcare, the scheme is not so obvious. Two classic
examples are 5 Drinks of Beer, and 3 Acetominophen tablets. At first glance it is tempting to classify these
measurments like this: 5 drinks of Beer and 3 Acetominophen tablets. The problem with this is that UCUM
does not support units of "beer", "tablets" or "scoops".

The reason for this is that neither tablets nor scoops are proper units. What kind of tablets? How big is the
glass? In these kinds of cases, the concept that appears to be a unit needs to be further specified before
interoperability is established. If a correct amount is required, it is generally appropriate to specify an exact
measurement with an appropriate UCUM unit. If this is not possible, the concept is not part of the
measurement. UCUM provides a unit called unity for use in these cases. The proper way to understand these
measurements as 3 1 Acetominophen tablets, where 1 is the UCUM unit for unity, and the Thing has a
qualifier. The context of use needs to provide the extra qualifying information.
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7.8.9.3.3 codingRationale : CodingRationale: The reason that this PQ or PQR was provided. More than
one reason may be given. For possible values, see 7.5.2.4.10 CD.codingRationale.

7.8.9.3.4 translation : Set(PQR): An alternative representation of the same physical quantity expressed in
a different unit from a different unit code system and possibly with a different value.

It is not necessary for information processing entities to check and enforce that the translations are valid
translations of the base unit, but they are allowed to do so, and to reject instances where the translations are
not valid.

NOTE Translations are allowed to contain other representations in UCUM units, but there is generally no point to this
as it igpossibietotonvertfromone €U formmtoanother:

7.8.94 Equality

Two PQ values are equal if the value and units of their canonical forms are equal, oriifitheir uncertainRanges
are not null and not nullFlavored and equal. The attributes codingRationale, source;“and any translations do
not pprticipate in the determination of equality.

7.8.915 Invariants

+ avalue or an uncertain range shall be provided if not nullFlavored,;
+ cannot provide both a value and an uncertain range;

+ uncertainty types shall be a PQ;

+ if uncertainties are provided, their canonical-units shall match.

OCL ffor Invariants:

def: let unitsMatch (othex: PQ) : Boolean =
(canonical.unit\ =2 other.canonical.unit)
inv "null or valueM:tisNull xor (value.oclIsDefined or
uncertainRange.isNotNull)
inv "value xorpuncertainRange": not (value.oclIsDefined and
uncertainRange.isNotNull)
inv "uncertadl types": uncertainRange.low.oclIsDefined implies

uncertainRange.low.oclIsKindOf (PQ) and
unceftainRange.high.oclIsDefined implies
unceértainRange.high.oclIsKindOf (PQ) and
uneertainty.oclIsDefined implies
uncertainty.oclIsKindOf (PQ)

inv "uncertainties - canonicals":
wnr*grfn-inpnngﬁ low . oclIsDefined -imp'l-igq
unitsMatch (uncertainRange.low) and
uncertainRange.high.oclIsDefined implies
unitsMatch (uncertainRange.high) and
uncertainty.oclIsDefined implies unitsMatch (uncertainty)

context PQ::isDifference (other : QTY): Boolean
post: other.oclIsKindOf (PQ) and
canonical.unit.equals (other.oclAsTypeOf (PQ) .canonical.unit)
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7.8.9.6 Operations

7.8.9.6.1 canonical : PQ: The value converted to the form with canonical units. UCUM provides more
information about canonical units.

7.8.9.6.2 comparable(other : QTY):BL: This and other can be compared if the units of the canonical forms
are the same.

7.8.9.6.3 inverted():PQ: The inverted value of the PQ. Both value and unit must be inverted.

Lo

7.8.9.6.4 negatedi=I—PQ—Thenegative vatueof this:

7.8.9.6.5 plus[+] (other : PQ) : PQ: The value of the addition of this and other; if the units do netmatch,
NullFlavor NI.

7.8.9.6.6 minus[-] (other : PQ) : PQ: The value of the subtraction of other from this; if.the units do no
match, NullF|avor NI.

7.8.9.6.7 imes[*] (other : PQ) : PQ: The value of the multiplication of this and‘other with appropriate
changes to the units.

7.8.9.6.8 fimes[*] (other : REAL) : PQ: The value of the multiplication“¢f this and other.

7.8.9.6.9 dividedBy][/] (other : PQ) : PQ: The value of this divided by other with appropriate changes {o the
units. If other is 0, then the result is nullFlavor NI.

7.8.9.6.10 dividedBy][/] (other : REAL) : PQ: The value of‘this divided by other. If other is 0, then the r¢sult
is NullFlavor NI.

7.8.9.6.11 3bs() : PQ: The absolute value of this.

7.8.9.6.12 max(other : PQ) : PQ: The makimum of this and other; if the units do not match, NullFlavor I.
7.8.9.6.13 min(other : PQ) : PQ: The_minimum of this and other; if the units do not match, NullFlavor NJ.

7.8.9.6.14 folnterval() : IVL(PQ)": Converts this value to an interval that expresses the range covered by the
precision of the value.

7.8.9.7 Examples

7.8.9.7.1 Plain value

|<example xsi:type="PQ" value="1.1" unit="mg/mL"/>

1,0 mg/ml.

<example xsi:type="PQ" value="1.1" unit="mg/mL" codingRationale="R">
<translation codingRationale="0O" value="0.0011"
codeSystem="2.16.840.1.113883.19.10" code="grams/litre"/>
</example>

1,0 mg/ml as a translation from the original measurement of 0,001 1g/l in a local code system into UCUM units.
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7.8.9.7.2 Uncertain range

<doseQuantity xsi:type="PQ" units="1">
<uncertainRange>
<low xsi:type="PQ" value="1"/>
<high xsi:type="PQ" value="2"/>
</uncertainRange>
</doseQuantity>

This URG(PQ) specifies that patient should take 1 to 2 tablets. This might be part of a prescription order such
as "By mouth, take 1 to 2 tablets every 4 to 6 hours when needed for severe pain to a maximum of 8 per day".
The unit is "1" — the default UCUM unit, so this matches the units on the low and high in the uncertainRange.

7.8.9

7.3 Using expressions

<sub

<

A

AN

<
</s

EtanceAdministration>

HoseQuantity xsi:type="PQ" nullFlavor="DER" unit="mL">
<expression mediaType="application/hl7-factor+xml">
<xml>
<coefficient value="30" unit="mL/kg"/>
<factor value="bodyMass"/>
</xml>
</expression>
doseQuantity>

HerivedFrom>

<localVariableName value="bodyMass"/>

<monitoringObservation>
<code code="29463-7" codeSystem="2.16+840.1.113883.11.16492">

<displayName value="BODY WEIGHT.;MASS:PT: PATIENT:QN"/>

</code>

</monitoringObservation>

derivedFrom>

hbstanceAdministration>

This

The ¢
kilogt
unkn
attrib
provi

The
matc
cann

NOTH

bxample uses an HL7 specific language to illustrate how the expression attribute is used.

ose quantity of the substance that is being administered depends on the patient’s body mas
am of body mass. Rathér than providing an actual value for the patient's body mass, sin
bwn or may change, the maximum dose quantity is given in terms of an expression. Si
Lite is provided, a ndllFlavor shall be provided; DER is the appropriate choice when an
Hed.

body mass ‘may be found by checking for any observations matching the LOINC code 2
ning obsérvations can be found, the outcome of the expression will be null or a nullFlavor,
Dt be known.

Factor is an HL7 specific language documented in the Abstract Data Types Specification.

s, 30 mg per
ce it may be
ce no value
xpression is

D463-7; if no
as the value

7.8.10 PQ.TIME

7.8.10.1 Description

A flavor that constrains PQ.

PQ.TIME constraints PQ so that it shahll have units that describe a period of time.
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7.8.10.2 Invariants

— the units shall be a measure of time ["'such as, "s" (second), "min" (minute), "h" (hour), "d" (day),

"wk" (week), "a" (year)].

OCL for Invariants:

inv "must be a unit of time": canonical.unit = "s

7.8.11 PQR (physical quantity representation)

7.8.11.1 Description

Specializes ¢D.CV.

An extensior| of the coded value datatype representing a physical quantity using a unit from any.code sy
Used to shoy alternative representation for a physical quantity. The coded value representsithe unit (u

in some other coding system than UCUM).

7.8.11.2 ISP/IEC 11404 syntax

type |POR = class (
validTimeLow : characterstring,
validTimeHigh : characterstring,

comptrolInformationRoot : characterstringy
controlInformationExtension : characterstring,

nullFlavor : NullFlavor,
updlateMode : UpdateMode,

flavorId : Set (characterstring),
code : characterstring,

codeSystem : characterstring,
codeSystemName : characterst¥ing,
codeSystemVersion : charactlerstring,
valueSet : characterstring,
valueSetVersion : characterstring,
digplayName : ST,

originalText : ED(TEXT,

codingRationale«*)CodingRationale),
trgnslation :-8Set(CD),

soirce : CDy¢

value : De@imal

)

7.8.11.3 Atltributes

stem.
sually

7.8.11.3.1 value: Decimal : The magnitude of the measurement value in terms of the unit specified by this

code.

7.8.11.4 Equality

Two PQR values are equal if their value, code and codeSystem are equal. The other attributes do not

participate in the determination of equality.

114
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1.5 Invariants

— aunitis required;

— NO source;

— no originalText.

NOTE There is only one originalText, that for the physical quantity itself.

OCL

7.8.1

7.8.1
Spec
An M
Currg
mong
varia

phys

7.8.1

for Invariants:
inv "null or wvalue": isNull xor value.oclIsDefined
inv "no originalText": originalText.oclIsUndefined
inv "no updateMode or History on PQR": noUpdateOrHistory
inv "no translations": translation.isEmpty
inv "no source": source.oclIsUndefined

2 MO (monetary amount)

2.1 Description
alizes QTY.
O is a quantity expressing the amount of money in some curréncy.

ncies are the units in which monetary amounts are denominated in different economic regio
tary amount is a single kind of quantity (money)ithe exchange rates between the differ|
ple. This is the principle difference between PQirand MO, and the reason why currency
cal units.

.2 ISO/IEC 11404 syntax

type MO = class (
validTimeLow : chaxacterstring,
validTimeHigh : (characterstring,
controlInformationRoot : characterstring,
controlInformationExtension : characterstring,
nullFlavor\s)NullFlavor,
updateModeg) : UpdateMode,
flavorddV: Set (characterstring),
expression : ED,
originalText : ED.TEXT,
uneertainty : QTY,
uncertaintyType : UncertaintyType,

ns. While the
ent units are
units are not

ncartainPaonaoga . TV (OTV)
uncertainRan go—+ TVL(OTY
value : Decimal,

currency : characterstring

)

7.8.12.3 Attributes

7.8.12.3.1 value : Decimal: The value of the MO. MO values are usually precise to 0.01 (one cent, penny,
paisa, etc.) or 1 (yen, forint, etc), though other precisions exist. ISO 4217 documents the appropriate precision
for most currencies.

7.8.12.3.2 currency : Code: The currency unit as defined in ISO 4217.
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2011 — All rights reserved

115


https://standardsiso.com/api/?name=639bd7dcf1b9d35e1254164abb09a373

ISO 21090:2011(E)

7.8.12.4 Equality

Two MO values are equal if their value and currency attributes are equal, or if their uncertainRanges are not
null and not nullFlavored and equal.

7.8.12.5 Invariants
— if not nullFlavored, a value or an uncertain range shall be present;

— if not nullFlavored, a currency shall be defined;

— canpot provide both a value and an uncertain range;

— uncertainty types shall be a PQ;

— if uncertainties are provided, their canonical units shall match.
OCL for Invafiants:

def] let currencyMatches (other : MO) : Boolean =
currency = other.currency

inv|"null or currency": isNull xor currency.oclk§Defined

inv|"null or value": isNull xor (value.oclIsDefined or
uncertainRange.isNotNull)

inv|"value xor uncertainRange": not (value.0glIsDefined and
uncertainRange.isNotNull)

inv|"uncertain types": uncertainRange.ldw.oclIsDefined implies

uncertainRange.low.oclIsKindOf(MO) and
uncertainRange.high.oclIsDefined implies
uncertainRange.high.oclIsKindOf (MO) and
uncertainty.oclIsDefined. implies
uncertainty.oclIsKindQf (MO)
inv|"uncertainties - currencies":
yincertainRange.low.ocldsbefined implies
currencyMatches (uné¢ertainRange.low) and
yncertainRange.high\dclIsDefined implies
currencyMatchegs (UncertainRange.high) and
Yncertainty.ochIsDefined implies
currencyMatches (uncertainty)

confext CO::®sbhifference(other : QTY): Boolean
pdst: other.oclIsKindOf (MO)

7.8.12.6 Operations

7.8.12.6.1 plus[+] (other : MO) : MO: The value of the addition of this and other; if the currencies do not
match, NullFlavor NI.

7.8.12.6.2 minus[-] (other : MO) : MO: The value of the subtraction of other from this; if the currencies do
not match, NullFlavor NI.

7.8.12.6.3 times[*] (other : REAL) : MO: The value of the multiplication of this by other.

7.8.12.6.4 dividedBy][/] (other : REAL) : MO: The value of this divided by other. If other is 0, then the result
is NullFlavor NI.
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7.8.12.6.5 max(other : MO) : MO: The maximum of this and other.
7.8.12.6.6 min(other : MO) : MO: The minimum of this and other.
7.8.12.6.7 comparable(other : QTY):BL: This and other can be compared if their currencies are the same.

7.8.12.7 Examples

|<example xsi:type="MO" value="42" currency="AUD"/>
A$42 Australian dollars.
7.81

B TS (point in time)

7.8.13.1 Description

Specjalizes QTY.

A qupntity specifying a point on the axis of natural time. A point in time~is“most often reprgsented as a

calendar expression.

7.8.1B.2 ISO/IEC 11404 syntax

type TS class (

validTimeLow :
validTimeHigh

characterstring,
characterstring,

controlInformationRoot

charagterstring,

controlInformationExtension

characterstring,

nullFlavor : NullFlavor,
updateMode UpdateMode,
flavorId : Set(charactexstring),
expression : ED,

originalText : ED.TEXT,
uncertainty : QTYy
uncertaintyType
uncertainRange
value

UncertaintyType,
IVL (QTY)
characterstring

)

7.8.18.3 Attributes

the format
1 defined in
used to the

7.8.13.3.1 _+value: String: The value of the TS. value is a string with
"YYY|Y[MM[DD[HH[MMI[SS[.U[U[U[U]IIII[+|-ZZzz]" that conforms to the constrained ISO 860
ISO/IFC 8824 (all parts) (ASN.1) under Clause 32 (generalized time). The format should be
degree of precisionm thatis appropriate-

7.8.13.4 Equality

Two nonNull TS values are only equal if their time and precision are equal, or if their uncertainRanges are not
null and not nullFlavored and equal. If both TS value have timezones, the values should be be corrected for
timezone before comparison. If neither TS value has a timezone, then they may be compared for equality
without correction. If only one TS value has a timezone, then the equality is NullFlavor NI.
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variants

— if the TS is not nullFlavored, a value or an uncertain range shall be present;

— ifa

value is present, at least a full year shall be specified;

— uncertainty types shall be a PQ with a unit of TIME;

— cannot provide both a value and an uncertain range.

OCL for Invariants:

def
inv
inv

inv

inv

con
b

78136 O

7.8.13.6.1

NullFlavor NI.

7.8.13.6.2

time, NullFlayor NI.

7.8.13.6.3

have units thpt are\atime.

7.8.13.6.4
7.8.13.6.5

7.8.13.6.6
precision.

7.8.13.6.7

7.8.13.6.8

118

let hasTimezone : Boolean = value.pos("+") > 0
or value.pos("-") > 0
"value xor uncertainRange": not (value.oclIsDefined and
uncertainRange.isNotNull)
"null or value": isNotNull implies (value.oclIsDefined
or uncertainRange.isNotNull)
"uncertain types": uncertainRange.low.oclIsDefined implies
uncertainRange.low.oclIsKindOf (PQ) and
uncertainRange.high.oclIsDefined implies
uncertainRange.high.oclIsKindOf (PQ) and
uncertainty.oclIsDefined implies
uncertainty.oclIsKindOf (PQ)
"uncertainties - units": uncertainRange.lowsoclIsDefined
implies uncertainRange.canonical.unit, =""s" and
uncertainRange.high.oclIsDefined impldes
uncertainRange.high.canonical.unit s "s" and
uncertainty.oclIsDefined implies
uncertainty.canonical.unit = "s"

text TS::isDifference (other :NQTY): Boolean
st: other.oclIsKindOf (TS)_&@nd canonical.unit = "g"

berations

plus(+) (other : PQ) : TS:The value of the addition of this and other; if other.units are not a

minus[-] (other :)PQ) : TS: The value of the subtraction of other from this; if other.units are

minus[<}](other : TS) : PQ: The value of the subtraction of other from this; the return valu

time,

not a

e will

max(other : TS) : TS: The maximum of this and other.

min(other : TS) : TS: The minimum of this and other.

tolnterval() : IVL(TS): Converts this value to an interval that expresses the range covered by the

precision() : Integer : The number of significant digits of the timestamp value.

comparable(other : QTY):BL: This and other can be compared if otheris a TS.
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7.8.13.7 Examples

7.8.13.7.1 Instant in time

|<example xsi:type="TS" value="20031101234511+0500"/>

11:45 p.m. on 01 Nov 2003 at +5 from UTC (e.g. US eastern).

7.8.13.7.2 Birth date

|<exaﬂp?¢= i:type="T3" valpe="19418"

Patient was born in 1945. Month and day are unknown.

The gutcome of tolVL() for this example would be the following interval:

<example xsi:type="IVL TS" lowClosed="true" highClosed="false">
<lpw value="194501010000.0000"/>
<hfigh value="194601010000.0000"/>

</expmple>

7.8.14 TS.DATE

7.8.14.1 Description

A flayor that constrains TS.

TS.DATE constrains TS so that it may only contain.a/date value.
7.8.14.2 Invariants

— no timezone;

-+ no hours, minutes, seconds or milliseconds.
OCL ffor Invariants

inv "Date": 1ot hasTimezone and value.size <= 8
7.8.1p TS.DATE.FULL

7.8.1p.1 Description

A flayorthat constrains TS.DATE

TS.DATE.FULL constrains TS.DATE so that it shall contain reference to a particular day.

7.8.15.2 Invariants
— afull day shall be specified.
OCL for Invariants

inv "Full Date": value.size = 8
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7.8.16 TS.DATETIME

7.8.16.1

A flavor that

Description

constrains TS

TS.DATETIME constrains a TS so that its precision cannot be more precise than seconds.

vith a

four

7.8.16.2 Invariants

— milliseconds shall be blank
OCL for Invafiants

inv |"DateTime": (value.size <= 14) or (hasTimezone and
value.size <= 19)

7.8.17 TS.DATETIME.FULL
7.8.17.1 Description
A flavor that ponstrains TS.DATETIME.
TS.DATETIME.FULL constrains TS.DATETIME so that it shall contain\reference to a particular second
timezone.
7.8.17.2 Inyariants

— atimezone is required;

— a full time, including seconds and timezong;'is required.
OCL for Invariants

inv |"Full DateTime": value.size = 19 and hasTimezone

7.8.18 TS.INSTANT
7.8.18.1 Description
A flavor that ponstrains 7S.
TS.INSTANT| constrains TS so that it shall contain reference to a particular instant of time, accurate tq
decimal placgs-on the second, with a timezone.
7.8.18.2 Invariants

a timezone is required;

— a full time, including fractions of seconds to 4 decimal and timezone, is required.
OCL for Invariants
inv "Instant": value.size = 24 and hasTimezone
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7.9 Collections of datatypes

7.9.1 Overview

These datatypes data types are collections of discrete elements (see Figure 8).

class Collections
150 DataTypes

|

BAG DSET

IST(T)
Integer) : LISNT)

DSET(T)) : DSET(T)

exclud '\g‘
+ asBag(*

I~ U]
I
SLIST
susT ongin: T[0..1]
e e
+ head: T[0..1] scale: QTY [0..1]

+ increment: QTY [0..1] digits: Sequence(INT)

+ perod: Intag 1]
+ denominstor: Int

+ sublList(int, int) : LIST(T)

+ excluding(T) : SLIST(T)

context SLIST
ins "type of scale": seale.ocllzDefined impliesorigin.isDifferencelzcale)
. imv "required attributes": isMull xor (origin.isMotMull and digits-=zelect(d | d.isMotMull} =size = 0)
i imi "no updateMode or History on SLIST attributes": noUpdateOrHistongoriging and noUpdateOrHistongscale)
H and digits-*forali(d | noUpdateOrHistonddi)

context GLIST
inv "required attributes": isMull 3or (head.isMotMull and increment.isMotMull and denominator.ocllzDefined)
inv "denominator must besfagitive": denominator.ocllsbefined implies denominataor > 0
ime "period must be positive": period.ocllsDefined implies period =0
i "no updatebdode opHigtons on GLIST attributes": nolUpdateOrHistonghe ad) and noUpdateOrHistongincrement)

Figure 8 — Collection datatypes

7.9.2| CCOLL

7.9.21 Description
Abstract. Specializes ANY.
Parameter: T : ANY

A collection of values which can be enumerated using an iterator.
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7.9.2.2 Operations
7.9.2.21 size() : INT: The number of elements in this collection.

7.9.2.2.2 includes(object: T): BL: True if object is an element of this collection. The equals operation is
used to evaluate whether object is an element of this collection. This is also known as "contains®; a collection
contains object o if includes(o) returns true.

7.9.2.2.3 excludes(object: T) : BL: True if object is not an element of this collection. The equals operation
is used to evaluate whether object is not an element of this collection.

7.9.2.24 iount(object : T) : INT: The number of times that object occurs in the this collection. Theeguals
operation is lised to evaluate how many times object is in the collection.

7.9.2.2.5 includesAll(c2 : Collection(T)) : BL: True if this collection contains all the elements of c2.
7.9.2.2.6 excludesAll(c2 : Collection(T)) : BL: True if this collection contains none-of the elements of| c2.
7.9.2.2.7 isEmpty() : BL: True if this collection is the empty collection.

7.9.2.2.8 notEmpty() : BL: True if this collection is not the empty collection.

7.9.2.3 Equality

Equality is not defined for COLL as it is an abstract type.
7.9.3 DSET (discrete set)

7.9.31 Dé¢scription

Specializes COLL.

Parameter: T : ANY.

A collection that contains distinct and\discrete values in no particular order.

Valid (non-nuilIFlavored) discréete sets shall not contain duplicate items. The context of use shall defing how
elements ar¢ compared when checking set element uniqueness. By default, the uniqueness definition is
based on the equality rules defined in this International Standard: Discrete sets shall not contain different
values that 3
cannot be e
definition for
proper set. |
make it clear

While proper (non-nullFlavored) sets do not contain values that do not meet the definition of uniqueness,
discrete sets with a nullFlavor may contain elements duplicate values or values that have a nullFlavor.
Discrete sets that are labelled as mandatory cannot have a nullFlavor and therefore cannot contain such
values.
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7.9.3.2 ISO/IEC 11404 syntax

type DSET (T : ANY) = class (
validTimeLow : characterstring,
validTimeHigh : characterstring,
controlInformationRoot : characterstring,
controlInformationExtension : characterstring,
nullFlavor : NullFlavor,
updateMode : UpdateMode,
flavorId : Set(characterstring),
item : Bag(T)

NOTH DSET specifies a set of discrete items. If the items are in an ordered but discrete domain-(i.e.|INT) and they
represent a sequence of concurrent values such as 2,3,4,5, the same set can also be specified by a QSET such as
IVL(2].5). However, for all other cases, there is no overlap between QSET and DSET.

7.9.3|13  Attributes

7.9.313.1 item : Bag(T): The contents of the set.

This {s an example of the primitive type wrapping pattern. See 6.3 fgrynore details.
The items are held in a bag because the context of use specifies exactly how uniqueness is specified for the
DSET. The OCL kernel set applies a fixed definition of equality’(the equality specified for the typ&) which may
be legs granular that the context of use. Though the internal-structure allows duplicates, all the itgms in the set
shall [be unique according the definition provided by the“context of use. If the context of use dges not make
this dlear, the default behaviour is the equality definitions provided in this International Standard.

NOTH There is no support for the formal definition of the uniqueness constraints because of the copt of providing
such @ framework and the lack of apparent use fon one.

7.9.3/4 Equality
Two ponNull DSETSs are equal if they contain the same elements.

NOTH 1 The determination of element content is based on the same semantic equals as defined in this International
Standard, so it is possible that.a’DSET(CD) can be equal to DSET(CS), for instance.

NOTHE 2  Itis possiblefor a DSET(INT) and a QSET(INT) to be equal, if they both contain the same elemgnts.
7.9.3|5 Invariants
(nong)

NOTE— Rules aboutupdateMode or history are appiied to ttemwhere BAG(T)isused-

7.9.3.6 Operations

7.9.3.6.1 union(s : DSET(T)) : DSET(T): The SET containing all elements of this plus all the elements of
other, with any duplicates removed. union is an alias for including.

7.9.3.6.2 union(bag : BAG(T)) : BAG(T): The SET containing all elements of this plus all the elements of
other, with any duplicates removed

7.9.3.6.3 intersection(s : DSET(T)) : DSET(T): The intersection of this and s (i.e, the SET of all elements
that are in both this and s).

© 1S0 2011 — All rights reserved 123


https://standardsiso.com/api/?name=639bd7dcf1b9d35e1254164abb09a373

ISO 21090:2011(E)

7.9.3.6.4 intersection(bag : BAG(T)) : DSET(T): The intersection of this and bag.
7.9.3.6.5 minus[-](s : DSET(T)) : DSET(T): The elements of this, which are not in s.
7.9.3.6.6 including(object : T) : DSET(T): The SET containing all elements of this plus object if it is not

already in the set. including is an alias for union.

7.9.3.6.7 including(other : DSET(T)) : DSET(T): The SET containing all elements of this plus all the
elements of other, with any duplicates removed.

7.9.3.6.8 excludingfobject—)—DSET(T):—The-SETcontainingattetementsof-this-withoutobject—
7.9.3.6.9 xcluding(other : DSET(T)) : DSET(T): The SET containing all elements of thisowith any
elements of ¢ther removed .

7.9.3.6.10 gymmetricDifference(s : DSET(T)) : DSET(T): The sets containing all the-elements that are in
this or s.

7.9.3.6.11 3sList() : LIST(T): A sequence that contains all the elements from this, in an undefined order.
7.9.3.6.12 3sBag() : BAG(T): The bag that contains all the elements fromthis.

7.9.3.7 Examples

7.9.3.71 Integer Sets

<example xgi:type="DSET INT">

<item val
<item wval
<item val
<item wval
</example>

ue="3"/>
ue="6"/>
ue="9"/>
ue="11"/>

The set of inlegers (3,6,9,11). The set typé:specifies the type of the items in the set (xsi:type="DSET" is n

correct as SH

ot
ET is a generic type).

<example x$i:type="DSET INT'>
<item value="11"/>
<item value="6"/>
<item value="9"/>
<item value="3"/&
</example>
This set is identical'to the previous set; order has no significance in sets.

7.9.3.7.2

Problems with sets

<example xsi:type="DSET TEL">
<item value="tel:+15556667777" use="H"/>
<item nullFlavor="UNK" use="WP"/>
</example>

A set of telephone numbers, with a known home telephone number, and an unknown work number.
IMPORTANT: This is an illegal set: sets cannot contain nullValues.

<example xsi:type="DSET TEL" nullFlavor="UNK">
<item value="tel:+15556667777" use="H"/>
<item nullFlavor="UNK" use="WP"/>

</example>

124 © 1SO 2011 — Al rights reserved


https://standardsiso.com/api/?name=639bd7dcf1b9d35e1254164abb09a373

ISO 21090:2011(E)

This is the same set properly represented. Because one of the values is unknown, the set itself is unknown.

In general, addresses and telephone numbers should not be modelled as DSETSs for this reason, as once they
are marked mandatory, unknown numbers can no longer be represented.

<example xsi:type="DSET REAL">
<item value="3.1"/>
<item value="3.5"/>
</example>

Where the items are not discrete (PQ, MO, REAL), a discrete set is rather ambiguous. For example, is 3.103 a
member of this set or not? For this reason, DSET should not be used with these types.

7.9.4| LIST (sequence)

7.9.4/1 Description
Spedalizes COLL.
Parameter: T : ANY.

A collection that contains discrete (but not necessarily distinct) values inra*defined sequence. Values are also
assigned an offset; the first value has the offset of zero.

The sequence is an ordered collection of values, but no partictlar order is inherently assoc:ited with the
sequence. The meaning of the order of the items should be defined where a LIST is used. In some cases, the
orderl is fixed (e.g. HIST), but in other cases, the order is nof fixed: only the meaning associated with the order
in thg instance is defined (e.g. EN, AD).

7.9.4/2 ISO/IEC 11404 syntax

type LIST (T : ANY) = class ™
validTimeLow : charactepstring,
validTimeHigh : charaoterstring,
controlInformationRoot : characterstring,
controlInformatiohExtension : characterstring,
nullFlavor : NulfFlavor,
updateMode :(UpdateMode,
flavorId :.'Set (characterstring),
item : Sggbence (T)

)

7.9.4|3 Attributes

7.9.4134 \ 'item : Sequence(T): The contents of the sequence.

This is an example of the primitive type wrapping pattern. See 6.3 for more details.

7.9.4.4 Equality
Two lists are equal if (and only if) they are both empty or if they contain the same elements in the same order.

NOTE 1 The determination of element content is based on the same semantic equals as defined in this International
Standard, so it is possible that a LIST(ED) can be equal to LIST(ST), for instance.

NOTE 2  SLIST equality is based on the equality of a sequence of values, so a SLIST<T> may be equal to a LIST<T>.
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7.9.4.5 Invariants

(none)

NOTE Rules about updateMode or history are applied to item where BAG(T) is used.

7.9.4.6 Operations

7.9.4.6.1 append(s : LIST(T)) : LIST(T): The LIST consisting of all elements in this, followed by all
elements in s.

7.9.4.6.2 ippend(s : DSET(T)) : LIST(T): The LIST consisting of all elements in this, followed. by all
elements in § in some arbitrary order. This is an alias for including.

7.9.4.6.3 append (object: T): LIST(T): The LIST of elements, consisting of all elements ¢f-this, follpbwed
by object.

7.9.4.6.4 prepend(object: T): LIST(T): The LIST consisting of object, followed by'all elements in this
7.9.4.6.5 insertAt(object: T, index : Integer) : LIST(T): The LIST consisting of this with object inserfed at
position indek. If index is equal or greater than the length of the LIST, the valGe will be null.

7.9.4.6.6 ubList(lower : Integer, upper : Integer) : LIST(T): The subLIST of this starting at number Jower,
up to and iniluding element number upper. If lower or upper are equal or greater than the length of the|LIST
or less than 0, or lower is greater than upper, the value will be null,

7.9.4.6.7 at(i : Integer) : T: The i-th element of LIST. If.i is'equal or greater than the length of the LIST, the
value will be jnull. The first element of the listhasi=0

7.9.4.6.8 indexOf(obj : T) : Integer: The index of:object obj in the LIST or null if the item exists othef than
once (not at gll, or multiple times).

7.9.4.6.9 jirst() : T: The first element inthis or null if it is empty.

7.9.4.6.10 Ilast() : T: The last element-in this or null if it is empty.

7.9.4.6.11 fail() : LIST(T): Theyfist with the first element removed or null if it is empty.

7.9.4.6.12 including(object : T) : LIST(T): The LIST containing all elements of this plus object added gs the
last element.| This is an alias for append.

7.9.4.6.13 excluding(object: T): LIST(T): The LIST containing all elements of this apart from all
occurrences [zi abject. The order of the remaining elements is not changed.

7.9.4.6.14 asBag() : BAG(T): The Bag containing all the elements from this, including duplicates, or a
nullFlavor as appropriate.

7.9.4.6.15
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asSet() : DSET(T): The Set containing all the elements from this, with duplicated removed.
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7.9.4.7 Examples

<example xsi:type="LIST INT">
<item value="3"/>
<item value="11"/>
<item value="6"/>
<item value="9"/>
</example>

A list of integers. The order is significant and must always be maintained.

7.9.5 GLIST (generated sequence)

7.9.5/1 Description
Spedalizes ANY.
Parameter: T : QTY.

A petiodic or monotone sequence of values generated from a few parameters, rather than being|enumerated.
Used to specify regular sampling points for biosignals.

7.9.512 ISO/IEC 11404 syntax

type GLIST (T : ANY) = class (
validTimeLow : characterstring,
validTimeHigh : characterstring,
controlInformationRoot : characterstring,
controlInformationExtension : -haracterstring,
nullFlavor : NullFlavor,
updateMode : UpdateMode,
flavorId : Set (charactexstring),

head: T,
increment : QTY,
denominator : integer,

period : integery

)

7.9.5[13 Attributes
7.9.5[3.1 head {T:'The first item in this sequence. This is the start-value of the generated list.

7.9.5/3.2 .increment: QTY: The difference between one value and its previous different value.

EXAMPREE To generate the sequence (1; 4; 7; 10; 13; ...) the increment is 3; likewise to generate the spquence (1; 1;
4; 4; ;2. 10, 10; 13; 13; ) the increment is also 3 The actual type QTY s dictated by the type of T| The value of

increment shall be positive.

7.9.5.3.3 denominator : Integer: The integer by which the index for the sequence is divided, effectively the
number of times the sequence generates the same sequence item value before incrementing to the next
sequence item value.

EXAMPLE: To generate the sequence (1; 1; 1; 2; 2; 2; 3; 3; 3; ...) the denominator is 3.
The use of the denominator is to allow multiple generated sequences to periodically scan a multidimensional
space. For example an (abstract) TV screen uses two such generators for the columns and rows of pixels. For

instance, if there are 200 scan lines and 320 raster colunmns, the column-generator would have
denominator 1 and the line-generator would have denominator 320.
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7.9.5.3.4 period : Integer: If not null or nullFlavored, specifies that the sequence alternates, i.e. after this

many increments, the sequence item values roll over to start from the initial sequence item value.

EXAMPLE

The sequence (1; 2; 3; 1; 2; 3; 1; 2; 3; ...) has period 3; also the sequence (1; 1; 2; 2; 3; 3; 1; 1; 2; 2; 3;
3; ...) has period 3.

The period allows to repeatedly sample the same sample space. The "waveform" of this periodic generator is
always a "saw", just like the x-function of your oscilloscope.

7.9.54 Equality

GLIST is a lig

Since GLIST

7955 In

— ifth

— den

— the

OCL for Inva

inv

inv

inv

inv

7956 O

5 are infinite, and LISTs cannot be infinite, they can never been equal.

variants
b GLIST is not nullFlavored, all attributes but the period are required;

pminator shall be positive;

period shall be positive.

riants:

'required attributes": isNull xor (head.@sNotNull and

increment.isNotNull and denominator.o€lIsDefined)

'denominator must be positive": denominator.oclIsDefined
implies denominator > 0

'period must be positive": period.oclIsDefined implies
period > O

'no updateMode or History on(GLIST attributes":

noUpdateOrHistory (head) and 'noUpdateOrHistory(increment)

perations

tgeneratorTwo GLSTsare equatif they specify the same sequence of efements:

7.9.5.6.1 gubList(lower : Integer; upper : Integer) : LIST(T): A subLIST of this GLIST, starting at number

lower, up to
LIST or less

han 0, or lower is_greater than upper, the value will be null.

bnd including elemeftnumber upper. If lower or upper are equal or greater than the length

bf the

7.9.5.6.2 at(i : Integer)- T: The i-th element of LIST. If i is equal or greater than the length of the LIST, the

value will be

7.9.5.7 Ej

null.

amples

<example xsi:type="GLIST PQ" period="100" denominator="100">
<head value="0" unit="V"/>
<increment xsi:type="PQ" value="1" unit="mv"/>

</example>

The x-wave of a digital oscillograph scanning between 0 mV and 100 mV in 100 steps of 1 mV. The frequency

is unknown from these data as we do not know how much time elapses between each step of the index.

<example xsi:type="GLIST TS" denominator="1">
<head value="20020729203000"/>
<increment xsi:type="PQ" value="100" unit="us"/>

</example>
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A timebase from June 29, 2002 at 8:30 p.m., with 100 pys between each steps of the index. If combined with
the previous generator as a second sampling dimension this would now describe our digital oscilloscope's x-
timebase as 1 mV per 100 ps. At 100 steps per period, the period is 10 ms, which is equal to a frequency of

100 Hz.

Other examples:

Head

Increment

Deno-
minator

Period

Meaning

« (NullFlavor.

The identity-sequence where

each

PINF)

ftemis equat to its ndex:

198706052000

2h

« (NullFlavor.

PINF)

Sequence starting on Jahe'5,
7 p.m. and incrementing ever|
hours: 9 p.m., 11 pytn, 1 a.m,
6), 3 a.m., 5 a.m:.and so on.

1987 at
y two
(June

ov

1mV

100

The x-wave of a digital oscillg
scanning-between 0 mV and
in 100:steps of 1 mV. The fre
isunknown from these data a
not known how much time elg

graph
100 mV
juency
S it is
pses

between each step of the indeFx.

2002072920300

100 us

<>-(NullFlavor.

PINF)

A timebase from June 29, 20({)2 at

8:30 p.m. with 100 us betwee|
step of the index. If combined
the previous generatoras a s
sampling dimension, this wou
describe the digital oscillosco
timebase as 1 mV per 100 us|
100 steps per period, the peri
10 ms, which is equal to a fre
of 100 Hz.

n each
with
econd
Id now
be's X-
At

od is
quency

RY

1mV

100

100

Combining this generator to t

previous two generators could

describe a three-dimensional
sampling space with two volt3
and time. This generator also
at 1 mV and has 100 steps psg
period, however, it only steps
100 index increments, so, the
voltage generator makes one
cycle before this generator is
incremented. One can think o

he

ges
steps
Br
every
first
full

f the

two voltages as "rows" and "columns"
of a "sampling frame". With the
previous generator as the timebase,
this results in a scan of sampling
frames of 100 mV x 100 mV with a

frame rate of 1 Hz.
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7.9.6 SLIST (sampled sequence)

7.9.6.1

Specializes

Description

ANY.

Parameter: T : QTY.

A sequence of sampled values scaled and translated from a list of integer values

biosignals.
7.9.6.2

type
va
va
co
co
nu

upd

f1

or

sc

di

)
7.9.6.3

7.9.6.3.1

sequence wd

7.9.6.3.2

will be dictat¢d by the type of T.

7.9.6.3.3
output of an

7.9.6.4

SLIST specif

NOTE
LIST<PQ> wi

7.9.6.5

IS

Attributes

Eq

B4

In

SCa

. Used to specify sampled

O/IEC 11404 syntax

SLIST (T ANY) class (

idTimeLow : characterstring,
idTimeHigh characterstring,
trolInformationRoot characterstring,
trolInformationExtension characterstring,
1Flavor NullFlavor,

lateMode UpdateMode,

vorId Set (characterstring),

gin T,

le QTY,

(its Sequence (INT)

y
y
1
1

A

s
i
g

g

origin : T: The origin of the list item value sgale. The physical quantity that a zero-digit i
uld represent.

q

9

scale : QTY: A ratio-scale quantity thatjs factored out of the digit sequence. The actual type]

digits : Sequence(INT): A sequence of raw digits for the sample values. This is typically th
\/D converter.

juality
es a LIST. Two _SkISTs are equal if they specify the same sequence of values.

cause SLIS] ‘specifies a LIST, and equality is basd on the LIST that is specified, it is possible

Il be equal toa/SLIST<PQ>.

variants

n the

QTY

e raw

hat a

e shall be a difference from the origin;

if the SLIST is not nullFlavored, an origin and at least one digit is required.

OCL for Invariants:

inv "required attributes":

inv "type of scale":

i

noUpdateOrHistory (origin)

130

isNull xor (origin.isNotNull and

digits->select(d | d.isNotNull)->size > 0)

scale.oclIsDefined implies
origin.isDifference (scale)

nv "no updateMode or History on SLIST attributes":

and noUpdateOrHistory (scale)

and digits->forAll (d | noUpdateOrHistory(d))
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7.9.6.6 Operations

7.9.6.6.1 insertAt(object : T, index : Integer) : SLIST(T): The SLIST consisting of this SLIST with object
inserted at position index. If index is equal to or greater than the length of the LIST, the value will be null. If
object does not compare with the other objects in the list, the value will be null.

7.9.6.6.2 sublList(lower : Integer, upper : Integer) : SLIST(T): The subLIST of this starting at number
lower, up to and including element number upper. If lower or upper are equal or greater than the length of the
LIST or less than 0, or lower is greater than upper, the value will be null.

7.9.663 at(i:Integer): T: The i-th element of LIST If i is equal or greater than the length of the LIST, the
valug will be null.

7.9.6/6.4 indexOf(obj: T) : Integer: The index of object obj in the LIST or null if the_item exigts more than
once

7.9.6/6.5 first() : T: The first element in this or null if it is empty.
7.9.616.6 last() : T: The last element in this or null if it is empty.
7.9.6/6.7 tail() : SLIST(T): The list with the first element removed-ornull if it is empty.

7.9.6/6.8 including(object : T) : SLIST(T): The LIST containing all elements of this plus object added as
the Igst element.

7.9.616.9 excluding(object : T) : SLIST(T): The LIST containing all elements of this apart front all
occufrences of object. The order of the remaining eléments is not changed.

7.9.6{7 Examples

<example xsi:type="SLIST PQ">
brigin value='0"' unit='uv!/>
Ecale xsi:type="PQ" valuea“2.5' unit='uv'/>
Higit value="-4"/>

Higit value="-13"/>

Higit value="-18"/%

Higit value="-18'"/>

Higit value="-18"V>

Higit value="=39"/>

Higit valueSht=16"/>

Higit value="-16"/>

Higit value="-16"/>

Higit _walue="-16"/>
Higdt{value="-16"/>

Higit value="-17"/>

=N 1o
T

ANANANNANANNANANNANNANNNNA

<GrgrHe—vott
<digit value="-18"/>
<digit value="-1"/>
<digit value="-17"/>
<digit value="-16"/>
<digit value="-16"/>
<digit value="-16"/>
<digit value="-15"/>
<digit value="-13"/>
<digit value="-11"/>
<digit value="-10"/>
<digit value="-10"/>
<digit value="-9"/>
<digit value="-6"/>
<digit value="-4"/>
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<digit
<digit
<digit
<digit
<digit
<digit
<digit
<digit
<digit
<digit
<digit
<digit
<digit
<digit
<digit
<digit
<digit
<digit
<digit
<digit
<digit
<digit
<digit
<digit
<digit
<digit
<digit
<digit
<digit
<digit
<digit
<digit
<digit
<digit
<digit
<digit
<digit
<digit
<digit
<digit
<digit
<digit
<digit
<digit
<digit
<digit
<digit
<digit
<digit
<digit
<digit
<digit
<digit
<digit
<digit
<digit
<digit
<digit
<digit
<digit
<digit
<digit
<digit
<digit
<digit
<digit
<digit

value="-5"/>
value="-5"/>
value="-3"/>
value="-2"/>
value="-2"/>
value="-1"/>
value="1"/>
value="2"/>
value="3"/>
value=""/>
value="7"/>
value="8"/>
value="9"/>

ralue="10"/>
ralue="11"/>
ralue="12"/>
ralue="13"/>
ralue="15"/>
ralue="17"/>
ralue="19"/>
ralue="21"/>
ralue="23"/>
ralue="25"/>
ralue="27"/>
ralue="29"/>
ralue="30"/>
ralue="30"/>
ralue="31"/>
ralue="34"/>
ralue="37"/>
ralue="40"/>
ralue="43"/>
Falue="45"/>
falue="4"/>
ralue="46"/>
ralue="46"/>
ralue="46"/>
ralue="46"/>
ralue="47"/>
ralue="49"/>
Falue="51"/>
ralue="53"/>
Falue="55"/>
ralue="57"/>
ralue="59"/>
ralue="60"/>
ralue="59"/>
ralue="58"¢>
ralue="58"/>
ralue=458"/>
ralues™s7" />
ratue="56"/>
fa lde="56"/>

A
\
A
\
A
Y
A
\
A
\
A
\
A
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
A
\
A
\
A

value="56"/>
value="57"/>
value="57"/>
value="5"/>

value="53"/>
value="50"/>
value="47"/>
value="45"/>
value="74"/>
value="51"/>
value="38"/>
value="33"/>
value="31"/>
value="28"/>
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<digit
<digit
<digit
<digit
<digit
<digit
<digit
<digit
<digit
<digit
<digit
<digit
<digit

value="25"/>
value="21"/>
value="16"/>
value="14"/>
value="15"/>
value="13"/>
value="9"/>
value="7"/>
value="4"/>
value="1"/>
value="-1"/>
value="-3"/>
value="-4"/>

Higit
Higit
Higit
Higit
Higit
Higit
Higit
Higit
Higit
Higit
Higit
Higit
Higit
Higit
Higit
Higit
Higit
Higit

AANANNNANNANANNANNANNNNNNNANANNA

Higit
Higit
Higit
Higit
Higit
Higit
Higit
Higit
Higit
Higit
Higit
Higit
Higit
Higit
Higit
Higit
Higit
Higit
Higit
Higit

ANANANANNANNANNANNANANANANNANNANNNANNNANNNAN-

A
~
D
bl

piple>

value="-6"/>

value="-10"/>
value="-12"/>
value="-13"/>
value="-12"/>
value="-12"/>
value="-17"/>
value="-18"/>
value="-18"/>
value="-18"/>
value="-19"/>
value="-20"/>
value="-21"/>
value="-20"/>
value="-20"/>
value="-20"/>
value="-20"/>

value="-2"/>

value="2"/>
value="1"/>
value="0"/>
value="0"/>
value="0"/>
value="1"/>
value="2"/>
value="2"/>
value="1"/>
value="1"/>
value="1"/>
value="0"/>
value="-1"%>
value="0/>
value={'w />
value="1"/>
value="1"/>
value="1"/>
ralue="2"/>

nullFlavor="UNK"/>

This example shows Lead Il of an EKG tracing, with origin calibrated at 0 yV and with a scale factor of 2,5 V.

The last measurement failed (to show example of nullFlavor).

7.9.7 HIST (history)

7.9.71 Description

Specializes LIST.

Parameter: T : ANY.

A collection that set of items in historical order.
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7.9.7.2

type

validTimeLow
validTimeHigh
controlInformationRoot
controlInformationExtension
nullFlavor
updateMode
flavorIld
item

ISO/IEC 11404 syntax

HIST (T ANY) class (
characterstring,
characterstring,
characterstring,

characterstring,

NullFlavor,
UpdateMode,
Set (characterstring),
Set (T)

NOTE Th
the actual info

79.73 In

all i

the
chrg

OCL for Inval

i

7974 Ej

mation. For further information, see 7.3.2.

variants
ems in the list shall have at either validTimeLow or validTimeHigh non-nall;

validTime periods on the list shall not overlap, and the itemg shall be ordered in asce
nological order.

riants:
v "validTime required": item->forAll (in

i.validTimeLow.oclIsDefined or
i.validTimeHigh.oclIsDefined)

amples

e historical information pertains to the correctness of the information rather than the system's knowledige of

nding

<example x{
<item nul

i:type="HIST TEL">
1Flavor="UNK" use="WP H" val¥dTimeHigh="199206"/>

<item value="tel:+15552225543" usé=s"H" validTimeLow="199206"
validTimeHigh="199207"/>
<item value="tel:+15556667777 use="H" validTimeLow="199207"/>
</example>
This specifiep a known history of iome telephone numbers.
7.9.8 BAG|(bag)
7.9.8.1  Description
Specializes COLL:

Parameter: T : ANY.

An unordered collection of values, where each value can be contained more than once in the collection.

134
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7.9.8.2 ISO/IEC 11404 syntax

type BAG (T : ANY) = class (
validTimeLow : characterstring,
validTimeHigh : characterstring,
controlInformationRoot : characterstring,
controlInformationExtension : characterstring,
nullFlavor : NullFlavor,
updateMode : UpdateMode,
flavorId : Set(characterstring),
item : Bag(T)

)

7.9.8|3 Attributes

7.9.8{3.1 item : Bag(T): The contents of the Bag.

This [s an example of the primitive type wrapping pattern. See 6.3 for more details.

7.9.84 Equality

Two pags are equal if (and only if) they are both empty, or if they contain"the same items, wjth the same
number of each item present.

NOTH The determination of element content is based on the same semantic equals as defined in this International
Standard, so it is possible that a BAG(CD) can be equal to BAG(CO), for instance.

7.9.8{5 Invariants
(nong)
NOTH Rules about updateMode or history are applied to item where BAG(T) is used.
7.9.8/6 Operations

7.9.8/6.1 union(bag : BAG(T)) : BAG(T): The union of this and bag. If a value is contained multiple times,
the tqtal count of the value’s occurance’ in the result of the union will the sum of the occurances in| this and bag.
This {s an alias for including.

7.9.8/6.2 union(set : DSET(T)) : BAG(T): The union of this and set. If a value is contained in|both the bag
and the set, the total couni of the value’'s occurance in the result of the union will be one greater than the
number of occurances(mthis. This is an alias for including.

7.9.8/6.3 intersection(bag : BAG(T)) : BAG(T): The intersection of this and bag.

7.9.8/6.4 _intersection(set : DSET(T)) : DSET(T): The intersection of this and set.

7.9.8/6.5) including(object: T) : BAG(T): The bag containing all elements of this plus objeqt. If object is
already in this, ftwitt occur another extra time fn the Tesult:

7.9.8.6.6 including(coll : COLL(T)) : BAG(T): The bag containing all elements of this plus any elements
in coll. This is an alias for union.

7.9.8.6.7 excluding(object: T): BAG(T): The bag containing all elements of this apart from all
occurrences of object.

7.9.8.6.8 excluding(coll : COLL(T)) : BAG(T): The bag containing all elements of this apart from any
objects that are found in coll.

7.9.8.6.9 aslList() : LIST(T): A sequence that contains all the elements from this in an undefined order.
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7.9.8.6.10 asSet() : DSET(T): The set containing all the elements from this, with duplicates removed.

7.9.8.7

Examples

<example xsi:type="BAG TEL">
<item value="tel:+15556667777"
<item nullFlavor="UNK"

</example>

use="H"/>
use="WP"/>

A bag of telephone numbers, with a known home telephone number and an unknown work number.

<example xsi:type="BAG TEL">

<item nu}
<item val
</example>

T 1 1 1 1
L LT 1dVOL—= UNIN UuscS—= WIrC

ue="tel:+15556667777" use="H"/>

This is not
telephone ny

7.10 Conti

7.10.1 Over

These dataty
7.10.2 QSE]

7.10.2.1
Abstract; spe
Parameter: 7]
An unordere
Any ordered
continuous.

totally orderg

consistent. E

QSET is an

bqual to the previous bag of telephone numbers; although order is not impoftant, the
mber has a nullFlavor and equality cannot be evaluated.

huous set datatypes
view
pes provide support for collections of data (see Figure 9).

[ (continuous set)

Dé¢scription

cializes ANY.

CQTY.

i set of distinct values that are quantities.

type can be the basis of @ QSET; it does not matter whether the base type is discre
f the base datatype is_only partially ordered, all elements of the QSET shall be elements
d subset of the partially ordered datatype (for example, PQ is only ordered when the unit

very value in a QSET(PQ) shall have the same canonical unit).

abstract type2Avworking QSET is specified as an expression tree built using a combinati

operator (QSl, QSD, QSU;-QSP) and component types (QSC, QSS and IVL; and for TS, PIVL and EIVL)

QSETs shall

not centain null or nullFlavored values as members of the set.

710.2.2 IS

type

validTimeLow :
validTimeHigh
controlInformationRoot
controlInformationExtension
nullFlavor :
updateMode
flavorId :
originalText

136

work

te or
of a
S are

on of

O/IEC 11404 syntax

QSET (T ANY) class (

characterstring,
characterstring,

characterstring,

characterstring,

NullFlavor,
UpdateMode,

Set (characterstring),
ED.TEXT
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class Sets
150 DataTypes

context Q5P context OS] wontext Q50
ire "not null": isHotHull implies i "ot null: isHotHull inv "not null": isMotMull implies terms->fordlit | tisMothull)
(lovizMotMull and high.izHotMull)

implies terms =fopdlict | tisMothull)
i "size": isHotMull implies
terms-=size = 1

inv "size": isMotHull implies terms #size >=2

context Q5]
inv "nat null": isMotHull implies

terms-=forallct | tisHotMull)
s terms SeUQSETTH i "size": isMotMull implies
. e ~ terms =size == 2
T - i :
| TQTY R
—
L

QsD

wontext Q50
imr "nat null": isM otk
implies cod@NsMothull

+ minuend: QS
+ subtrahend: Q

context QS0
inv "nat null": isMotMull implies
{minuend.isMothull and subtrahend.isHotMNul

EIVL ﬁl//

: TimingEvent [0..1]

set: [VL(PQ) [0..1] —— " el
I exd)

wontext HET
inv "No History or Update Mode": nollpdateOrHistontoriginal

context EML -
im "required attributes": isMatHull context IVL.High
i imflies ey ent ol =Detined] imu "high": isMotMull implies high.isMotHull and highJlosed
imr"no updatehdode or Histony on EIVL inu "law": loweocllsUndefined and lowClozed. acllsUndefined
attributes": noUpdateOrHistonofizet)

aflavors
GTS.BOUNDEDPIVL

ine"GTS.BOUNDEDPIVL 1" terms-=size = 2
: inv"GTS. BoundedP WL 2": terms.ite m- = existat

CalendarCydle [0..1] * T TI0.1] : toeliskind ORTVLET 10

Boolean [0..1] \! o B [0..1] inv"GTS BoundedPIWL 3" terms.item- = existat

+ count: INT.POS 3 ] i t.ocllskind OfP LT S0

Boolean [0..1]

¥ [0..1]

contesxt WL Lo

inw "low: isMotNull implies low.isMNotMull and lowClozed

inw "high": high.ocllsUndefined and highClosed.ocllsUndefined
L | contest L. dth D
! inv "widih" 2isMetHull implies context WL
width.jzMothull def: let noSemantics : Boolean = (low.ocllsUndefined or lovwnoSemantics) and
H iny ot low.oellsUndefined and

{width.ocllsUndefined orwidth.noSemantics) and
lowiClosed.ocllsUndefined thigh.ocllsUndefined or high.noSemantics)
\ ir" high": high.ocllsUndefined and def: let hasBounds : Boolean = low.izMotMull or high.isNotHull
highClosed.ocllsUndefined

irv "null mles": izMotMull implies (hasBounds ar any_isMotHull orwidth.isMothull)
| inv "co-occurence rules": isMotMull implies (fany_.isMotNull arwidth isHotMull) =or hasBounds)
inv "closed attributes anly if limited": (not low.isMotbull implies lowClosed. ocllsUndefined) and (n
high.isMotMull implies highClosed.aclizUndefined)
inv "no updatebdode or Historw on WL attributes": nolUpdate OrHistondlow) and
nollpdateQrHistonthigh) and nollpdate OrHistontoidth)
inv "comparable: (love.isMotiull and high.isMothull) implies low. comparablechigh)

=3

context PIVL

inv "period or frequency: isMothull implies (period.isMotMull xor frequency. izMatMull)
inv "phase width": isMotMull implies ({phase.isMotdull implies (phase.width < period)walue) or
(frequency.isMotiull implies (phase.width = (frequency.denominator £ frequeney. numeratarivalue)

inv "no updatebdode or Historw on PRYL attributes": noUpdateQrHistongphase) and nollpdateQrHistontperiod)

Figure 9 — Continuous set datatypes
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7.10.2.3 Attributes

7.10.2.3.1 originalText : ED.TEXT: The text representation from which the QSET was encoded, if such a
representation is the source of the QSET.

Original text can be used in a structured user interface to capture what the user saw as a representation of the
set on the data input screen, or in a situation where the user dictates or directly enters text, it is the text
entered or uttered by the user.

It is valid to use a QSET derived datatype to store only the text that the user entered or uttered. In this
situation, original text exists without a valid value. The originalText is not a substitute for a valid value. If the
actual content of the QSET is not valid, then the QSET shall be nullFlavored. irrespective of whether
originalText has a value or not.

The original {ext shall be an excerpt of the relevant information in the original sources, rather thama-pointer or
exact reproduction. Thus, the original text shall be represented in plain text form. In specific Circumstances,
when clearly|descirbed the context of use, the originalText may be a reference to some othertext artefgct for
which the regolution scope is clearly described.

NOTE THe details of the link in the originalText.reference between different artifacts of _medical informatior| (e.g.

document andgl coded result) is outside the scope of this International Standard and «can be further proscrijed in
specifications fhat use this International Standard.

7.10.2.4 Equality

The notional equality determination for QSET and all its descendants, except IVL, is based on set
membership] two QSETs are equal if they contain the same members. However, QSETs are used to|build
expression trees that can become quite complex. It is not feasible-to determine whether two different QSET
expression trees describe the same set of elements, so the determination for whether two QSETs are equal is
the default equality test defined in ANY.

This equality test applies to all QSET specializations)except for IVL, and is not specified for the [other
specializations.

7.10.2.5 Inyariants

OCL for invafiants:

inv "No History or_.Update Mode":
noUpdateOrHistory (exiginalText)

7.10.2.6 Operations

7.10.2.6.1 c¢ontains (x{F): BL: True if the QSET contains the value x.

a superset of this\and x. See Figure 10.

7.10.2.6.2 V{UII (x:,QSET(T)): IVL(T) : The convex hull of this set with x, which is the smallest interval that is

A0k Vi
.
sonwex hull B o o o ) ordering
Figure 10 — Convex hull
NOTE The convex hull of a QSET can less formally be called the "outer bound interval". Thus, the convex hull of a

QSET describes the absolute beginning and end of a schedule. For some set specifications, where there is infinite
repetition [e.g. a PIVL(TS)] the convex hull has infinite bounds. The term "schedule" is used throughout this subclause in
its general sense, that of an organized series of values. The more common meaning of the term "schedule", that of a time-
based plan of events, is exactly a QSET(TS).
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7.10.2.7 Examples

7.10.2.7.1 QSET(TS)

The type QSET(TS) is also known as GTS: general timing specification.

The first example specifies every other Tuesday in the season from the (USA holidays) Memorial Day to Labor
(Labour) Day in the years 2002 and 2003. This is built as an expression of the intersection between three

sets:

— every other Tuesday;

— the years 2002 and 2003;

— the season between Memorial Day and Labor (Labour) Day.

<example xsi:type="QSI TS">
<!lF- intersection, because it is a QSI -->

<!F- every other Tuesday -->
<tprm xsi:type='PIVL TS' alignment='DW'>
phase lowClosed='true' highClosed='false'>
<low value='20001202"'/>
<high value='20001203"'/>
/phase>
period value='2"' unit='wk'/>
</ferm>

<!lF- 2002 and 2003 -->

<tprm xsi:type='IVL TS' lowClosed='truel\dighClosed="'false'>
low value='20020101"/>

high value='20040101"/>

</kerm>
<!I- season between Memorial Day) and Labor Day -->
<!l- periodic hull between Memorial day and Labor Day -->

<tprm xsi:type='QSP TS'>
low xsi:type="QSI TS'X
<!-- memorial day: \idtersection of last week of May and mondays -->
<term xsi:type='PIYL TS'>
<phase highClesed='false'>
<low val@es19870525'/>
<high ¥alue='19870601"'/>
</phase®>
<period-value='l' unit='a'/>
</termx
<term, xsi:type='PIVL TS'>
<phase highClosed='false'>
<low value='19870105"'/>

gl Vvatue="1987010%6
</phase>
<period value='l' unit='wk'/>
</term>
</low>
<high xsi:type="QSI TS">
<!-- labor day : intersection of first week of Sept and mondays -->

<term xsi:type='PIVL TS'>
<phase highClosed='false'>
<low value='19870901"'/>
<high value='19870908"'/>
</phase>
<period value='1l' unit='a'/>
</term>
<term xsi:type='PIVL TS'>
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<phase highClosed='false'>
<low value='19870105'/>
<high value='19870106"/>
</phase>
<period value='l' unit='wk'/>
</term>
</high>
</term>
</example>

7.10.3 QSU (QSET Union)

7.10.3.1 Description
Specializes QSET.

Specifies a QSET as a union of other sets.

7.10.3.2 ISP/IEC 11404 syntax

type |QSU (T : ANY) = class (
validTimeLow : characterstring,
validTimeHigh : characterstring,
conptrolInformationRoot : characterstringy
controlInformationExtension : characterstring,
nullFlavor : NullFlavor,
updateMode : UpdateMode,
flavorId : Set (characterstring),
orlginalText : ED.TEXT,
tefms : Set (QSET (T))

7.10.3.3 Attributes
7.10.3.3.1 terms : Set(QSET(T)): A list of other QSETSs that are involved in the union.
7.10.3.4 Inyariants

— anonNull QSU may-only contain nonNull QSETs;

— atlgast twe-sets shall be specified.

OCL for invafiants:

inv "not null": isNotNull implies terms->forAll(t |
t.isNotNull)
inv "size": isNotNull implies terms->size >= 2
7.10.4 QSI (QSET intersection)
7.10.4.1 Description
Specializes QSET.

Specifies a QSET as an intersection of other sets.
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4.2 ISO/IEC 11404 syntax

type QSI (T : ANY) = class (
validTimeLow : characterstring,
validTimeHigh : characterstring,
controlInformationRoot : characterstring,
controlInformationExtension : characterstring,
nullFlavor : NullFlavor,
updateMode : UpdateMode,
flavorId : Set(characterstring),
originalText : ED.TEXT,

ISO 21090:2011(E)

terms : Set (QSET(T))

7.10.4.3 Attributes

7.10.4.3.1 terms : Set(QSET(T)): A list of other QSETSs that are involved in the intersection.

7.10.4.4 |Invariants

OCL

7.10.

7.10.
Spec

Spec

— a nonNull QSI may only contain nonNull QSETs;

— at least 2 sets shall be specified.

for invariants:

inv "not null": isNotNull implies' terms->forAll (t

t.isNotNull)
inv "size": isNotNull implies terms->size >= 2

5 QSD (QSET difference)
5.1 Description

alizes QSET.

fies a QSET as the difference between two sets.

7.10.5.2 ISO/IEC 11404 syntax

type @SU (T : ANY) = class (
validTimeLow : characterstring,
validTimeHigh : characterstring,

)

contraollnformationRoot -« chaoracterstri ng,
controlInformationExtension : characterstring,
nullFlavor : NullFlavor,

updateMode : UpdateMode,

flavorId : Set (characterstring),

originalText : ED.TEXT,

minuend : QSET(T)

subtrahend : QSET (T)

The difference is the second set subtracted from the first.

© IS0
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7.10.5.3 Attributes

7.10.5.3.1 minuend : QSET(T): The set from which the second set is subtracted.

7.10.5.3.2 subtrahend: QSET(T): The set that is subtracted from the first set.

7.10.5.4

OCL for invapiants:
ipv inv "not null": isNotNull implies (minuend.isNotNull and
sudtrahend.isNotNull)
7.10.6 QSP (QSET periodic hull)
7.10.6.1 Description
Specializes QSET.
Specifies a QSET as the periodic hull between two sets as shown in Figure™A1.
schedule & | botseid b Lo
schedule B ! L — ! .
perigdic hull [ [ [ i F time
Figure 11 — Periodic hull
A periodic hull may be generated by comparing-two sets that interleave. For QSET values A and

interleave, ti

intervals. It must further hold that for all corresponding occurrence intervals a ¢ A and b < B, A starts bef

starts (or at t

The interleay
schedule ne

before its cofresponding occurrence interval in the first schedule.

7.10.6.2 IS

type
vaj
vaij

Invariants

a nonNull QSD may only contain nonNull QSETs.

e occurrence intervals of both greups can be arranged in pairs of corresponding occurl
he same time) and B ends after’A ends (or at the same time).

es-relation holds when tWo schedules have the same average frequency, and when the se
er "outpaces" the first(schedule. That is, no occurrence interval in the second schedule may

O/IEC 11404¢syntax
QSP (T ANY) class (

idTtmeLow : characterstring,
dTimeHigh characterstring,

con

trollinformationRoot

B to
fence
pre B

cond
start

controlInformationExtension
nullFlavor :
updateMode
flavorId :
originalText
low
high
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characterstring,
NullFlavor,
UpdateMode,
Set (characterstring),
: ED.TEXT,
QSET (T)
QSET (T)
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7.10.6.3 Attributes
7.10.6.3.1 low : QSET(T): The set used as the basis for the periodic hull operation.
7.10.6.3.2 high: QSET(T): The set that is used as the parameter for the periodic hull operation.

7.10.6.4 Invariants

— anonNull QSP may only contain nonNull QSETs.

OCL far invariantc -
o aratts:

inv inv "not null": isNotNull implies (low.isNotNull and
high.isNotNull)

7.10.f QSS (QSET Set)

7.10.7.1 Description
Specjalizes QSET.

Specjfies a QSET as an enumeration of simple values. This is a shortcut form for specifying the [same values
as sipgleton intervals.

7.10.7.2 ISO/IEC 11404 syntax

type QSS (T : QTY) = class (
validTimeLow : characterstring,
validTimeHigh : characternstring,
controlInformationRoot s|.characterstring,
controlInformationExtension : characterstring,
nullFlavor : NullFlawveor,
updateMode : UpdatelMode,
flavorId : Set (c¢haracterstring),
originalText :\HED.TEXT,
terms : Set(T)

7.10.7.3 Attributes

7.10.7.3.1 _terms : Set(T): a list of values that are in the set. The set is actually constructed aq the union of
the intervals implied by the precision implicit in the definition of T. For some types of QTY, this i$ either trivial
(INT){ or-ambiguous (RTO) and QSS does not really make sense for these type. QSS is a useful fype for TS in
particutar:

7.10.7.4 Invariants
— anonNull QSS may only contain nonNull values;
— atleast 1 value shall be specified.

OCL for invariants:

inv "not null": isNotNull implies terms->forAll (t |
t.isNotNull)
inv "size": isNotNull implies terms->size >= 1
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7.10.7.5 Examples

<example xsi:type='QSS TS'>
<term value='20071101"'/>
<term value='20071106"'/>

</example>

The union of the intervals that cover November 1, 2007 and November 6, 2007.

7.10.8 QSC (coded QSET)

7.10.8.1 Description

Specializes (

Specifies a
7.10.8.2 IS

type
val
va
co7l
co7l
nuj
up(
13
ori
co(

)

7.10.8.3 Aftributes

7.10.8.3.1 ¢

The possible
statements.
entities claim
JE if this typé

QscC
idTimeLow : characterstring,

idTimeHigh : characterstring,
trolInformationRoot : characterstring,
trolInformationExtension : characterstriag,
lFlavor : NullFlavor,

lateMode : UpdateMode,

vorId : Set(characterstring),

ginalText : ED.TEXT,

e

DSET.

)SET as an coded value that describes a predefined QSET(TS).

O/IEC 11404 syntax

tode : CD.CV: a predefined code that fully and unambiguously describes a set of times.

(T : ANY) = class (

CDh.CV

set of codes that are allewed for use in this attribute should be described in conformance
HL7 defines the set of codes-described below in GTSAbbrevation, and all information processing
ing direct conformance-with this standard shall support the codes AM, PM, BID, TID, QID, JB and
 is supported.

Coq
this

e System GTSAbbreviation. OID: 2.16.840.1.113883.5.1022 (Required Codes, OID for
value set 2:16.840.1.113883.1.11.10720)

1

AM

Every morning at institution-specified times.

PM

Every afternoon at institution-specified times.

ID]

Two times a dny at inefihn’rinn-cppr‘ifind time

TID

Three times a day at institution-specified time.

QID

Four times a day at institution-specified time.

JB

Regular business days (Monday to Friday excluding holidays).

1
1
1
1
1
1

JE

Regular weekends (Saturday and Sunday excluding holidays).

144
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In addition to the core codes described above, HL7 has also defined additional codes for the designated
official or unofficial holidays of source countries:

Code System GTSAbbreviation. OID: 2.16.840.1.113883.5.1022 (Additional Holiday Codes,
OID for this value set 2.16.840.1.113883.1.11.10725)

1 JH Holidays

2 JHCHR Christian Holidays (Roman/Gregorian "Western" Tradition.)
3 JHCHRXME Christmas Eve (December 24)
3

3

JHCHRXMS Christmas Day (December 25)
JHCHRNEW New Year's Day (January 1)

Easter Sunday. The Easter date is a rather complex calculation
based on astronomical tables describing full moon dates. Detail
3 JHCHREAS can be found at [http://www.assa.org.au/edm.html, and
http://aa.usno.navy.mil/AA/fag/docs/easter.html]. The Christian
Orthodox Holidays are based on the Julian calendar.

3 JHCHRGFR Good Friday is the Friday immediately before. Easter Sunday

Pentecost Sunday is seven weeks after Easter (the 50th day of

3 JHCHRPEN Easter).

United States National Holidays (public holidays for federal
employees established by USA Federal law 5 U.S.C. 6103.)

3 JHNUSMLK Dr. Martin Luther King, Jr. Day, the third Monday in January.
Washington's Birthday:(Presidential Day) the third Monday in

2 JHNUS

3 JHNUSPRE February

3 JHNUSMEM Memorial Day, the'last Monday in May

3 JHNUSMEMS | Friday beforetMemorial Day Weekend

3 JHNUSMEM6 | Saturday.ef Memorial Day Weekend

3 JHNUSIND Independence Day (fourth of July)

3 JHNUSIND5 éztggr(lg;;\./e Friday before the fourth of July Weekend [5 U.S.C.
3 JHNUSIND g\;tggrzg;;\./e Monday after the fourth of July Weekend [5 U.S.C.
3 JHNUSLBR Labor (Labour) Day, the first Monday in September.

3 JHNUSCLM Columbus Day, the second Monday in October.

3 JHNUSVET Veteran's Day, November 11

3 JHNUSTKS Thanksgiving Day, the fourth Thursday in November

3 JHNUSTKSS Friday after Thanksgiving

2 JHNNL The Netherlands National Holidays

3 JHNNLQD Queen's day (April 30)

3 JHNNLLD Liberation day (May 5 every five years)

3 JHNNLSK Sinterklaas (December 5)

NOTE 1 This table is not complete; neither does it include religious holidays other than Christian [of the Gregorian
(Western) tradition] nor national holidays in countries other than the USA and the Netherlands. While other jurisdictions
might define their own code systems, they are welcome to submit their codes to HL7 and or ISO for inclusion in this code
system.
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NOTE 2

Holidays are locale-specific. Exactly which religious holidays are subsumed under JH depends on the locale

and other tradition. For global interoperability, using constructed QSET expressions is safer than named holidays.
However, some holidays that depend on moon phases (e.g. Easter, Ramadan) or ad-hoc decree cannot be easily
expressed in a QSET other than by using QSC.

NOTE 3
value set. The

7.10.8.4

OCL for inva

i

7.10.8.5 Ej

value set can be referenced in the QSC code if required.

Invariants

a code shall be provided.

Information processing entities might define their own set of codes to be supported by creating an appropriate

riants:

v "not null":
famples

isNotNull implies code.isNotNull

<example x
<code cod
</example>

i:type='QSC TS' >
e="JHCHRXMS" codeSystem="2.16.840.1.113883.5.1022"/>

All Christmas

7.10.9 IVL (interval)

7.10.9.1
Specializes (
Parameter: T
A set of cons

Any ordered
continuous. |
ordered sub
ordering of H
same physic
7.109.2 IS
type
va
val
CcoI
CcOoI

Dé¢scription

days.

DSET.
:QTY.
ecutive values of an ordered base datatype:
type can be the basis of an IVL; it does not matter whether the base type is discrg
f the base datatype is only partially ordered, all elements of the IVL shall be elements of a {

et of the partially ordered «datatype. For example PQ is considered ordered. Howeve

b dimension). While /VLs\between 2 m and 4 m exist, there is no /VL between 2 m and 4 s.

O/IEC 11404 syntax

IVL (T
idTimefow :
idTimeHigh
trokInformationRoot
trolInformationExtension

ANY) class (

characterstring,
characterstring,

characterstring,

characterstring,

te or
otally
r the

Qs is only partial; a total.order is only defined among comparable quantities (quantities ¢f the

nullFIavor
updateMode
flavorId

originalText
low
lowClosed
high
highClosed
width
any :

146

NullFlavor,
UpdateMode,
Set (characterstring),
ED.TEXT,
TI
boolean,
II‘I
boolean,
QTY,
T
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7.10.9.3 Attributes

7.10.9.3.1

The low limit shall not be positive infinity.

7.10.9.3.2

open).

low : T: This is the low limit. If the low limit is not known, a nullFlavor may be specified.

lowClosed : Boolean: Whether low is included in the IVL (is closed) or excluded from the IVL (is

7.10.9.3.3 high : T: This is the high limit. If the high limit is not known, a nullFlavor may be specified.

The i

7.10.
(is op

7.10.
Intery
the ty

7.10.

This
happ
and 4

7.10.

Unlik
equa

NOTH
are c(

NOTH

NOTH
equal

NOTH
exam

7.10.

igh limit shall not be negative infinity, and shall be higher than the low limit if one exists.

D.3.4 highClosed : Boolean: Whether high is included in the IVL (is closed) or excluded fr
en).

D.3.5 width : QTY: The difference between high and low boundary. Width isused when the
al is known, but the actual start and end points are not known. The actual.type QTY will be g
pe of T.

D.3.6 any : T: Specifies that some particular value lies within the interval.

ening at a given time. This is relatively common for obsetvations (i.e. of disease processes
cheduling. In these cases, neither high nor low is known, though the width may also be knov

D.4 Equality

e other QSET specializations, IVL equality(is determined based on set membership. Two I\
if they contain the same members.

1 For IVLs, there are two special\cases. Highs are considered equal if they are both positive inf
nsidered equal if they are both negative infinity.

2 If two intervals have the'same width and the bounds are not known, they are not considered equ

3  The same applies‘where the interval is known by a contained value (any): such intervals are ne

4  Because’equality is determined by set membership, it is possible for DSET(INT) and IVL(INT) tg
ble, the DSET(INT) 2,3,4 is equal to the IVL(INT) 2..4.

D.5  {Invariants

bm the IVL

size of the
ictated by

should be used when it is not known when something:starts, or ends, but it is known that it was

), procedure,
bn.

L values are

nity, and lows

al.

er considered

be equal. For

either the 1Vl is nullFlavared has a width  ANY _or has (low and/or high) (ANY and/

pr width) and

© IS0

(low and/or high) cannot be mixed;
lowClosed and highClosed can only be used if low or high are used;

low and high shall be comparable.
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OCL for Invariants:

def: let hasBounds Boolean = low.isNotNull or high.isNotNull
def: let noSemantics Boolean = (low.oclIsUndefined or
low.noSemantics) and (width.oclIsUndefined or

width.noSemantics)

and (high.oclIsUndefined or

high.noSemantics)

inv
or

inv
or

inv "cl
(not

inv "no

inv

7.10.9.6 E»

7.10.9.6.1 |

"null rules":

"co-

Jow.isNotNull implies lowClosed.oclIsUndefined)
(not |

"cor

isNonNull implies
width.isNotNull)

occurence rules": isNotNull implies
width . isNotNnll) xor hasBounds)

(hasBounds or any .isNotNull

((any .isNotNull

sed attributes only if limited":
and
high.isNotNull implies highClosed.oclIsUndefined)
updateMode or History on IVL attributes":
noUpdateOrHistory (low) and
noUpdateOrHistory (high) and noUpdateOrHistory (width)
parable": (low.isNotNull and high.IsNotNull) implies
low.comparable (high)

amples

Ihteger interval

<example x
<low val
<high v4

</example>

i:type="IVL INT'>
ue="'2"'/>
lue="'4"'/>

A simple inte
(2,3,4)

7.10.9.6.2

Physical quantity interval

<example x
<low val
<high v

</example>

i:type="'IVL PQ' lowCloseds'true' highClosed='false'>
lue="2.8" unit="m'/>
lue="4.6" unit='m'/>

An interval o

7.10.9.6.3 ]

PQ between 2,8, m;.inclusive, and 4,6 m, exclusive.

[imestamp interval

<example x§

i:type=IVL TS'>

<low value='260012041000'/>
<high va&luex"200012041030'/>
</example>

An interval of TS on December 4, 2000, between 10 a.m. and 10:30 a.m.

7.10.9.6.4 Operation record

<example xsi:type='IVL TS'>

<width xsi:type='PQ'

value='2"' unit='h'/>

<any value='200012041000"'/>

</example>

The operation took 2 h, and was occurring at 10 a.m. on December 4, 2000. Width requires an xsi:type since

its type is abstract (QTY)
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7.10.10 IVL.LOW
7.10.10.1 Description

A flavor that constrains IVL.
IVL.LOW constrains IVL so that low is provided and lowClosed is true. All other properties are prohibited.
7.10.10.2 Invariants

— low and lowClosed shall be populated;

— high and highClosed shall be null.

OCL ffor Invariants:

inv "low": isNotNull implies low.isNotNull and lowClosed
inv "high": high.oclIsUndefined and highClosed.oclIsUndefined

7.10.11 IVL.HIGH
7.10.11.1 Description

A flayor that constrains VL.
IVL.HIGH constrains IVL so that high is provided and highClosedis true. All other properties are grohibited.

7.10.11.2 Invariants

— low and lowClosed shall be null;

— high and highClosed shall be populated:
OCL ffor Invariants:

inv "high": isNotNull implies high.isNotNull and highClosed
infv "low": low.oclIsUndefitned and lowClosed.oclIsUndefined

7.10.12 IVL.WIDTH
7.10.12.1 Description

A flayor that constfains IVL.
IVL.WIDTH constrains IVL so that width is mandatory and low, lowClosed, high and highClosed gre prohibited.

7.10.f12:2 Invariants

— width shall be populated;
— low and lowClosed shall be null;
— high and highClosed shall be null.
OCL for Invariants:
inv "width": isNotNull implies width.isNotNull

inv "low": low.oclIsUndefined and lowClosed.oclIsUndefined
inv "high": high.oclIsUndefined and highClosed.oclIsUndefined
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7.10.13 PIVL (Periodicinterval)

7.10.13.1 Description

Specializes QSET.

An interval of time that recurs periodically. PIVL has two properties, phase and period/frequency. phase

specifies the

"interval prototype" that is repeated on the period/frequency.

7.10.13.2 ISO/IEC 11404 syntax

type
vald
vaj
col
colj
nuj

updlateMode : UpdateMode,

14
or]
pha
pet
freg
ali

isHlexible : boolean,

COU

7.10.13.3 Attributes

7.10.13.3.1 phase : IVL(TS): A prototype of the-repeating interval, specifying the duration of each occur

and anchors
entire series
beginning or

The width of

7.10.13.3.2 period : PQ: A-time duration specified as a reciprocal measure of the frequency at whic
PIVL repeats.

7.10.13.3.3 frequency" RTO: The number of times the PIVL repeats (numerator) within a specified
Mminator). The numerator is an integer, and the denominator is a PQ.TIME.

period (deno

PIVL (T : ANY) = class (

idTimeLow : characterstring,

idTimeHigh : characterstring,
trolInformationRoot : characterstring,
trolInformationExtension : characterstring,
lFlavor : NullFlavor,

vorId : Set (characterstring),
ginalText : ED.TEXT,

se : IVL(TS),

iod : PQ,

quency : RTO,

gnment : CalendarCycle,

nt : INT.POS

the PIVL sequence at a certain point in time. phase also marks the anchor point in time fq
of periodically recurring interyals. 1f count is null or nullFlavored, the recurrence of a PIVL h
ending, but is infinite in both future and past.

the phase shall be less than or equal to the period.

fence
r the
S No

h the

time

Only one of j

conveys the idea to humans, i.e. every 10 min (period.) or twice a day (frequency

~

furally

7.10.13.3.4 alignment : CalendarCycle: If and how the repetitions are aligned to the cycles of the underlying
calendar (e.g. to distinguish every 30 d from "the 5th of every month".) A non-aligned PIVL recurs

independentl

150

y from the calendar. An aligned PIVL is synchronized with the calendar.
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If populated, the value of this attribute shall be taken from the HL7 CalendarCycle code system. The current
values are:

CalendarCycle Enumeration. OID: 2.16.840.1.113883.5.9

1 CY year

1 MY month of the year

1 CM month (continuous)

1 CwW week (continuous)

1 WM week of the month

1 wy week of the year

1 DM day of the month

1 CD day (continuous)

1 DY day of the year

1 DW day of the week
(begins with monday)

1 HD hour of the day

1 CH hour (continuous)

1 NH minute of the hour

1 CN minute (continuous)

1 SN second of the minute

1 CS second (continuous)

ISO/IEC 11404 Syntax for alignment attribute

type CalendarCycle = enumera¥ion (CY, MY, CM, CW, WY, DM, CD,|DY, DW,
HD, CH, NH, CN, SN, CS)

7.10.13.3.5 isFlexible : Boolean: Indicates whether the exact timing is up to the party executing the schedule
e.g. tp distinguish "every 8 h" from<*3'times a day".

NOTH This is sometimes referred to as "institution specified timing"

7.10.13.3.6 count : INT.POS: The number of times the period repeats in total. If count is null or nullFlavored,
then the period repeats-indefinitely both before and after the anchor implicit in the phase.

7.10.13.4 Invariants

+ JfPW/L is not nullFlavored, only one of period and frequency may be specified;

+~the width of the phase shall be less or equal to the period

OCL for invariants:

inv "no updateMode or History on PIVL attributes":
noUpdateOrHistory (phase)and noUpdateOrHistory (period)
inv "no updateMode or History on PIVL attributes":
noUpdateOrHistory (phase) and noUpdateOrHistory (period)
inv "phase width": isNotNull implies
((phase.isNotNull implies phase.width < x.period) or
(frequency.isNotNull implies phase.width <
(frequency.denominator / frequency.numerator)))
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7.10.13.5 Examples

7.10.13.5.1 Twice a day

<example xsi:type='PIVL TS' isFlexible='true'>
<period value='12"' unit='h'/>
</example>

Twice a day (BID). The actual time is at the discretion of the institution.

This can also be represented using the alternative representation by frequency:

<example x§ITtype='PIVL TS ISFIeXiDIe='CTUE
<frequenpcy>
<numefator xsi:type="INT" value='2'/>
<denominator xsi:type="PQ" value="1" unit='d'/>
</frequgncy>
</example>

This also represents twice a day (BID). In simple cases, such as twice a day, the @wo forms are
interconvertgble, and humans find either form acceptable. While it is always possible to convert bet
period and ffequency, human readers have a strong preference for one form or. anhother depending o

actual numbers:

<example xgi:type='PIVL TS' isFlexible='true'>
<frequenpcy>
<numefator xsi:type="INT" value='7'/>
<denominator xsi:type="PQ" value="1" unit='d'/>
</frequgncy>
</example>

This means fo do something seven times a day. The period based reference to this is not so easy to read:

<example xgi:type='PIVL TS' isFlexible='true'>
<period|value='3.4285714285714285714285714285714"' unit='h'/>
</example>

While this example may seem contrived, examples-like this arise in clinical practice around the world.

7.10.13.5.2 Twice a day for ten minutes

<example xgi:type='PIVL TS'>
<phase>
<width xsi:type="PQ".%wdlue='10"' unit='min'/>
</phase
<period|value='12"' unit='h'/>
</example>

Twice a day [every 12°h) for 10 min.
7.10.13.5.3 Every September

basily
ween
n the

<example xsi:type='PIVL TS' alignment='MY'>
<phase highClosed='true' lowClosed='false'>
<low value='198709'/>
<high value='198710"'/>
</phase>
<period value='1l' unit='a'/> <!— a means year in UCUM -->
</example>

This example is slightly more complex and shows the month of September that recurs every year (In 1987,

this form is irrelevant since the periodic interval recurs every year past and future.)
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7.10.13.5.4 Every other Saturday.

<example xsi:type='PIVL TS' alignment='DW'>
<phase highClosed='true' lowClosed='false'>
<low value='20001202"' />
<high value='20001203"' />
</phase>
<period value='2' unit='wk'/>
</example>

7.10.13.5.5 Every4 hto 6 h.

<exapple xsi:type='PIVL TS'>
<period value='5' unit='h' uncertaintyType='U'>
<uncertainty value='0.57735"' unit='h'/>
<}fperiod>
</expmple>

7.10.14 EIVL (Event-Related Periodic Interval of Time)

7.10.14.1 Description
Specjalizes QSET.

Specjfies a periodic interval of time where the recurrence is ‘based on activities of daily lijing or other
important events that are time-related but not fully determined by time.

EXAMPLE "One hour after breakfast" specifies the beginniAg of the interval one hour after breakfast is finished.
Breakfast is assumed to occur before lunch, but is not determined to occur at any specific time.

7.10.14.2 ISO/IEC 11404 syntax

type EIVL = class (
validTimeLow : charactépstring,
validTimeHigh : charaoterstring,
controlInformationRoot : characterstring,
controlInformatienExtension : characterstring,
nullFlavor : Nul¥Flavor,
updateMode :(UpdateMode,
flavorIid :..Set (characterstring),
originalText : ED.TEXT,
event ) TimingEvent,
offset,: IVL (PQ)

7.10.114:3 Attributes

7.10.14.3.1 event : TimingEvent: A code for a common (periodic) activity of daily living based on which the
event-related periodic interval is specified. Events that qualify for being adopted in the domain of this attribute
must satisfy the following requirements:

— the event commonly occurs on a regular basis;

— the event is being used for timing activities;

— the event is not entirely determined by time.

If these criteria are not met, the relationship of the event and its time must be communicated using structures
outside the datatypes defined in this International Standard.
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If populated, the value of this attribute shall be taken from the HL7 TimingEvent code system. The current
values are:

TimingEvent Enumeration. OID: 2.16.840.1.113883.5.139

1 HS HS The hour of sleep

1 WAKE WAKE upon waking

1 AC AC before a meal (from the latin ante cibus)

2 ACM ACM before breakfast (from the latin ante cibus matutinus)
2 ACD ACD beforelunch-(from-thelatinante-cibus-divraus)

2 ACV ACV before dinner (from the latin ante cibus vespertinus)
1 IC IC between meals (from the latin inter cibus)

2 ICM ICM between breakfast and lunch

2 ICD ICD between lunch and dinner

2 ICV ICV between dinner and the hour of sleep

1 PC PC after a meal (from the latin post cibus)

2 PCM PCM after breakfast (from the latin post'cibus matutinus)
2 PCD PCD after lunch (from the latin post'cibus diurnus)

2 PCV PCV after dinner (from the latin.post cibus vespertinus)

1 C C meal (from the latin_¢ibus)

2 CM CM breakfast (from the\latin cibus matutinus)

2 CD CD lunch (from the latin cibus diurnus)

2 Cv cv dinner (from the latin cibus vespertinus)

ISO/IEC 114p4 Syntax for event attribute

type [[imingEvent = enumeration (HS, WAKE, AC, ACM, ACD, ACV, IC, ICM, ICD|,
1cv, Pp, pcM, PpCD, pcv, c,(CM, CD, CV)

7.10.14.3.2 offset : IVL(PQ): An interval of elapsed time (duration, not absolute point in time) that marks|the
offsets for th¢ beginning, width-and'end of the EIVL measured from the time each such event actually
occurred.

EXAMPLE If the specification is "one hour before breakfast for 10 min", code is CM, IVL.low of offset is —1 h and the
IVL.high of offset is —50\min.
The offset shall’be' null if the event code specifies "before", "after" or "between meals". The offset shall be
nonNull if th¢ EIVL is nonNull and the event code is C, CM, CD or CV. The offset may or may not be null or
nullFlavored for the event codes HS and WAKE.

7.10.14.4 Invariants
— if EIVL is not nullFlavored, event shall be specified.
OCL for invariants:
inv "required attributes": isNotNull implies
(event.oclIsDefined)

inv "no updateMode or History on EIVL attributes":
noUpdateOrHistory (offset)
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7.10.14.5 Examples

<example xsi:type='EIVL TS' event='CM'>
<offset>
<low value='-1' unit='h'/>
<high value='-50' unit='min'/>
</offset>
</example>

One hour before breakfast for 10 min.

<exawp7 1'-+—pr Vo TIT Lnkelil] Iant—1CN7!
<pffset>

<low value='30"' unit="'min'/>

<high value='30" unit="min'/>
<Yoffset>

</expmple>

Thirty minutes after dinner.

7.10.15 GTS.BOUNDEDPIVL

7.10.15.1 Description
A flayor that constrains QSI.

GTSBOUNDEDPIVL constrains QSI(TS) so that it only allows an intersection of IVL(TS) and PIVL(TS).

7.10.15.2 Invariants
+ there shall be two terms;
+ one term shall be an IVL(TS);
+ the other term shall be a PIVL(TS);
+ the IVL width shall be null(i.e. either a low or high or both shall be provided).
OCL ffor Invariants:
inv "GTS.BOUNRPEDPIVL 1": terms->size = 2
inv "GTS.BoundedPIVL 2": terms.item->exists(t |
t.oclISKindOf (IVL(TS)))

inv "GTS.BoundedPIVL 3": terms.item->exists(t |
t.welIsKindOf (PIVL(TS)))

7.11 Uncertainty datatypes
These datatypes provide support for uncertain values. The support provided here, along with the support

provided for uncertainty on QTY, provides support for quantitative uncertainty, not with the medical kinds of
uncertainty encountered in clinical practice such as “likely to be x”, or a differential diagnoses (see Figure 12).
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	7.7.9 EN.ON (Organization Name)
	7.7.9.1 Description
	7.7.9.2 Invariants


	7.8 Quantity datatypes
	7.8.1 Overview
	7.8.2 QTY (quantity)
	7.8.2.1 Description
	7.8.2.2 ISO/IEC 11404 syntax
	7.8.2.3 Attributes
	7.8.2.3.1 expression : ED: An expression that can be used to derive the actual value of the quantitive given information taken from the context of use.
	7.8.2.3.2 originalText : ED.TEXT: The text representation from which the QTY was encoded, if such a representation is the source of the QTY.
	7.8.2.3.3 uncertainty : QTY: The uncertainty of the quantity using a distribution function and its parameters. It is the primary measure of variance/uncertainty of the value (the square root of the sum of the squares of the differences between all data points and the mean). The actual type of uncertainty depends on the type of the QTY and is fixed for each type.
	7.8.2.3.4 uncertaintyType : UncertaintyType: A code specifying the type of probability distribution in uncertainty.
	7.8.2.3.5 uncertainRange : IVL(QTY): Indicates that the value comes from a range of possible values.

	7.8.2.4 Equality
	7.8.2.5 Invariants
	7.8.2.6 Operations
	7.8.2.6.1 lessthan[<](other : QTY):BL: True if the value of this is less than the value of other. For uncertain values, this may not be known (result = NullFlavor.UNK).
	7.8.2.6.2 lessOrEqual[<=](other : QTY):BL: True if the value of this is less than or equal to the value of other. For uncertain values, this may not be known (result = NullFlavor.UNK).
	7.8.2.6.3 greaterOrEqual[>=](other : QTY):BL: True if the value of this is greater than or equal to the value of other. For uncertain values, this may not be known (result = NullFlavor.UNK).
	7.8.2.6.4 greaterThan[>](other : QTY):BL: True if the value of this is greater than the value of other. For uncertain values, this may not be known (result = NullFlavor.UNK).
	7.8.2.6.5 plus[+](other : QTY):QTY: The result of addition of this and other. Other must be of the right type of value (same type as this, except for TS, where the value must be a PQ with units of time, or for PQ, where the value of other must have compatible units), else the result is NullFlavor NI. Uncertainties should be carried through the operation. If the values have mixed uncertainties, the result may be unknown (result = NullFlavor.UNK).
	7.8.2.6.6 minus[-](other : QTY):QTY: The result of subtraction of other from this. Other must be of the type of value (same type as this, except for TS, where the value must be a TS or a PQ with units of time, or for PQ, where the value of other must have compatible units), else the result is NullFlavor NI. Uncertainties should be carried through the operation. If the values have mixed uncertainties, the result may be unknown (result = NullFlavor.UNK).
	7.8.2.6.7 comparable(other : QTY) : Boolean: whether this and other can be compared using equality.
	7.8.2.6.8 isDifference(other : QTY):BL True if other is an instance that expresses the difference between two instances of this type.


	7.8.3 INT (integer)
	7.8.3.1 Description
	7.8.3.2 ISO/IEC 11404 syntax
	7.8.3.3 Attributes
	7.8.3.4 Equality
	7.8.3.5 Invariants
	7.8.3.6 Operations
	7.8.3.6.1 negated[] : INT: The negative value of this.
	7.8.3.6.2 plus[] (other : INT) : INT: the value of the addition of this and other.
	7.8.3.6.3 minus[] (other : INT) : INT: The value of the subtraction of other from this.
	7.8.3.6.4 times[*] (other : INT) : INT: The value of the multiplication of this and other.
	7.8.3.6.5 dividedBy[/] (other : INT) : REAL: The value of this divided by other. If other is 0, then the result is NullFlavor NI.
	7.8.3.6.6 dividedBy[/] (other : REAL) : REAL: The value of this divided by other. If other is 0, then the result is NullFlavor NI.
	7.8.3.6.7 abs() : INT: The absolute value of this.
	7.8.3.6.8 div( other : INT) : INT: The number of times that other fits completely within this.
	7.8.3.6.9 mod( other : INT) : INT: The result is this modulo other.
	7.8.3.6.10 max(other : INT) : INT: The maximum of this and other.
	7.8.3.6.11 min(other : INT) : INT: The minimum of this and other.
	7.8.3.6.12 comparable(other : QTY):BL: Integer values may always be compared.

	7.8.3.7 Examples
	7.8.3.7.1 Plain value
	7.8.3.7.2 Unknown value 


	7.8.4 INT.NONNEG
	7.8.4.1 Description
	7.8.4.2 Invariants

	7.8.5 INT.POS
	7.8.5.1 Description
	7.8.5.2 Invariants

	7.8.6 CO (coded ordinal)
	7.8.6.1 Description
	7.8.6.2 ISO/IEC 11404 syntax
	7.8.6.3 Attributes
	7.8.6.3.1 value : Decimal: A numerical value associated with the coded ordinal value.
	7.8.6.3.2 code : CD: A code representing the definition of the ordinal item.

	7.8.6.4 Equality
	7.8.6.5 Invariants
	7.8.6.6 Operations
	7.8.6.6.1 max(other : CO) : CO: The maximum of this and other.
	7.8.6.6.2 min(other : CO) : CO: The minimum of this and other.
	7.8.6.6.3 comparable(other : QTY):BL: This is false unless this and other have the same codeSystem, and then only if the codeSystem defines an order amongst the codes.
	7.8.6.6.4 plus[+](other : QTY):QTY: This operation returns null unless this.comparable(other) is true, and the codeSystem defines the meaning of addition for these codes.
	7.8.6.6.5 minus[-](other : QTY):QTY: This operation returns null unless this.comparable(other) is true, and the codeSystem defines the meaning of subtraction  for these codes.

	7.8.6.7 Examples

	7.8.7 REAL (real)
	7.8.7.1 Description
	7.8.7.2 ISO/IEC 11404 syntax
	7.8.7.3 Attributes
	7.8.7.4 value : Decimal: The value of the REAL.
	7.8.7.5 Equality
	7.8.7.6 Invariants
	7.8.7.7 Operations
	7.8.7.7.1 plus[] (other : REAL) : REAL: The value of the addition of this and other.
	7.8.7.7.2 minus[] (other : REAL) : REAL: The value of the subtraction of other from this.
	7.8.7.7.3 times[*] (other : REAL) : REAL: The value of the multiplication of this and other.
	7.8.7.7.4 negated[] : REAL: The negative value of this.
	7.8.7.7.5 dividedBy[/] (other : REAL) : REAL: The value of this divided by other. If other is 0, then the result is NullFlavor NI.
	7.8.7.7.6 abs() : REAL: The absolute value of this.
	7.8.7.7.7 floor() : INT: The largest integer which is less than or equal to this.
	7.8.7.7.8 ceiling() : INT: The smallest integer which is greater than or equal to this.
	7.8.7.7.9 round() : INT: The integer which is closest to this. When there are two such integers, the largest one.
	7.8.7.7.10 inverted() : REAL: The value of 1 divided by self..
	7.8.7.7.11 max(other : REAL) : REAL: The maximum of this and other.
	7.8.7.7.12 min(other : REAL) : REAL: The minimum of this and other.
	7.8.7.7.13 power(other : REAL) : REAL : this raised to the power of other.
	7.8.7.7.14 toInterval() : IVL(REAL) : Converts this value to an interval that expresses the range covered by the precision.
	7.8.7.7.15 comparable(other : QTY):BL: Real numbers may always be compared.

	7.8.7.8 Examples
	7.8.7.8.1 Precision
	7.8.7.8.2 Uncertainty 


	7.8.8 RTO (ratio)
	7.8.8.1 Description
	7.8.8.2 ISO/IEC 11404 syntax
	7.8.8.3 Attributes
	7.8.8.3.1 numerator : QTY: The quantity that is being divided in the ratio.
	7.8.8.3.2 denominator : QTY: The quantity that divides the numerator in the ratio.
	7.8.8.3.3 Equality

	7.8.8.4 Invariants
	7.8.8.5 Operations
	7.8.8.5.1 comparable(other : QTY):BL: This and other can be be compared if both the numerator and denominator can be compared.

	7.8.8.6 Examples

	7.8.9 PQ (physical quantity)
	7.8.9.1 Description
	7.8.9.2 ISO/IEC 11404 syntax
	7.8.9.3 Attributes
	7.8.9.3.1 value : Decimal: the number which is multiplied by the unit to make the PQ or PQR value if not nullFlavored.
	7.8.9.3.2 unit : Code: The unit of measure specified in the Unified Code for Units of Measure (UCUM).
	7.8.9.3.3 codingRationale : CodingRationale: The reason that this PQ or PQR was provided. More than one reason may be given. For possible values, see 7.5.2.4.10 CD.codingRationale.
	7.8.9.3.4 translation : Set(PQR): An alternative representation of the same physical quantity expressed in a different unit from a different unit code system and possibly with a different value.

	7.8.9.4 Equality
	7.8.9.5 Invariants
	7.8.9.6 Operations
	7.8.9.6.1 canonical : PQ: The value converted to the form with canonical units. UCUM provides more information about canonical units.
	7.8.9.6.2 comparable(other : QTY):BL: This and other can be compared if the units of the canonical forms are the same.
	7.8.9.6.3 inverted():PQ: The inverted value of the PQ. Both value and unit must be inverted.
	7.8.9.6.4 negated[] : PQ: The negative value of this.
	7.8.9.6.5 plus[] (other : PQ) : PQ: The value of the addition of this and other; if the units do not match, NullFlavor NI.
	7.8.9.6.6 minus[] (other : PQ) : PQ: The value of the subtraction of other from this; if the units do not match, NullFlavor NI.
	7.8.9.6.7 times[*] (other : PQ) : PQ: The value of the multiplication of this and other with appropriate changes to the units.
	7.8.9.6.8 times[*] (other : REAL) : PQ: The value of the multiplication of this and other.
	7.8.9.6.9 dividedBy[/] (other : PQ) : PQ: The value of this divided by other with appropriate changes to the units. If other is 0, then the result is nullFlavor NI.
	7.8.9.6.10 dividedBy[/] (other : REAL) : PQ: The value of this divided by other. If other is 0, then the result is NullFlavor NI.
	7.8.9.6.11 abs() : PQ: The absolute value of this.
	7.8.9.6.12 max(other : PQ) : PQ: The maximum of this and other; if the units do not match, NullFlavor NI.
	7.8.9.6.13 min(other : PQ) : PQ: The minimum of this and other; if the units do not match, NullFlavor NI.
	7.8.9.6.14 toInterval() : IVL(PQ) : Converts this value to an interval that expresses the range covered by the precision of the value.

	7.8.9.7 Examples
	7.8.9.7.1 Plain value
	7.8.9.7.2 Uncertain range
	7.8.9.7.3 Using expressions


	7.8.10 PQ.TIME
	7.8.10.1 Description
	7.8.10.2 Invariants

	7.8.11 PQR (physical quantity representation)
	7.8.11.1 Description
	7.8.11.2 ISO/IEC 11404 syntax
	7.8.11.3 Attributes
	7.8.11.3.1 value: Decimal : The magnitude of the measurement value in terms of the unit specified by this code.

	7.8.11.4 Equality
	7.8.11.5 Invariants

	7.8.12 MO (monetary amount)
	7.8.12.1 Description
	7.8.12.2 ISO/IEC 11404 syntax
	7.8.12.3 Attributes
	7.8.12.3.1 value : Decimal: The value of the MO. MO values are usually precise to 0.01 (one cent, penny, paisa, etc.) or 1 (yen, forint, etc), though other precisions exist. ISO 4217 documents the appropriate precision for most currencies.
	7.8.12.3.2 currency : Code: The currency unit as defined in ISO 4217.

	7.8.12.4 Equality
	7.8.12.5 Invariants
	7.8.12.6 Operations
	7.8.12.6.1 plus[] (other : MO) : MO: The value of the addition of this and other; if the currencies do not match, NullFlavor NI.
	7.8.12.6.2 minus[] (other : MO) : MO: The value of the subtraction of other from this; if the currencies do not match, NullFlavor NI.
	7.8.12.6.3 times[*] (other : REAL) : MO: The value of the multiplication of this by other.
	7.8.12.6.4 dividedBy[/] (other : REAL) : MO: The value of this divided by other. If other is 0, then the result is NullFlavor NI.
	7.8.12.6.5 max(other : MO) : MO: The maximum of this and other.
	7.8.12.6.6 min(other : MO) : MO: The minimum of this and other.
	7.8.12.6.7 comparable(other : QTY):BL: This and other can be compared if their currencies are the same.

	7.8.12.7 Examples

	7.8.13 TS (point in time)
	7.8.13.1 Description
	7.8.13.2 ISO/IEC 11404 syntax
	7.8.13.3 Attributes
	7.8.13.3.1 value : String: The value of the TS. value is a string with the format "YYYY[MM[DD[HH[MM[SS[.U[U[U[U]]]]]]]]][+|-ZZzz]" that conforms to the constrained ISO 8601 defined in ISO/IEC 8824 (all parts) (ASN.1) under Clause 32 (generalized time). The format should be used to the degree of precision that is appropriate.

	7.8.13.4 Equality
	7.8.13.5 Invariants
	7.8.13.6 Operations
	7.8.13.6.1 plus() (other : PQ) : TS: The value of the addition of this and other; if other.units are not a time, NullFlavor NI.
	7.8.13.6.2 minus[] (other : PQ) : TS: The value of the subtraction of other from this; if other.units are not a time, NullFlavor NI.
	7.8.13.6.3 minus[] (other : TS) : PQ: The value of the subtraction of other from this; the return value will have units that are a time.
	7.8.13.6.4 max(other : TS) : TS: The maximum of this and other.
	7.8.13.6.5 min(other : TS) : TS: The minimum of this and other.
	7.8.13.6.6 toInterval() : IVL(TS): Converts this value to an interval that expresses the range covered by the precision.
	7.8.13.6.7 precision() : Integer : The number of significant digits of the timestamp value.
	7.8.13.6.8 comparable(other : QTY):BL: This and other can be compared if other is a TS.

	7.8.13.7 Examples
	7.8.13.7.1 Instant in time
	7.8.13.7.2 Birth date 


	7.8.14 TS.DATE
	7.8.14.1 Description
	7.8.14.2 Invariants

	7.8.15 TS.DATE.FULL
	7.8.15.1 Description
	7.8.15.2 Invariants

	7.8.16 TS.DATETIME
	7.8.16.1 Description
	7.8.16.2 Invariants

	7.8.17 TS.DATETIME.FULL
	7.8.17.1 Description
	7.8.17.2 Invariants

	7.8.18 TS.INSTANT
	7.8.18.1 Description
	7.8.18.2 Invariants


	7.9 Collections of datatypes
	7.9.1 Overview
	7.9.2 COLL
	7.9.2.1 Description
	7.9.2.2 Operations
	7.9.2.2.1 size() : INT: The number of elements in this collection.
	7.9.2.2.2 includes(object : T) : BL: True if object is an element of this collection. The equals operation is used to evaluate whether object is an element of this collection. This is also known as "contains“: a collection contains object o if includes(o) returns true.
	7.9.2.2.3 excludes(object : T) : BL: True if object is not an element of this collection. The equals operation is used to evaluate whether object is not an element of this collection.
	7.9.2.2.4 count(object : T) : INT: The number of times that object occurs in the this collection. The equals operation is used to evaluate how many times object is in the collection.
	7.9.2.2.5 includesAll(c2 : Collection(T)) : BL: True if this collection contains all the elements of c2.
	7.9.2.2.6 excludesAll(c2 : Collection(T)) : BL: True if this collection contains none of the elements of c2.
	7.9.2.2.7 isEmpty() : BL: True if this collection is the empty collection.
	7.9.2.2.8 notEmpty() : BL: True if this collection is not the empty collection.

	7.9.2.3 Equality

	7.9.3 DSET (discrete set)
	7.9.3.1 Description
	7.9.3.2 ISO/IEC 11404 syntax
	7.9.3.3 Attributes
	7.9.3.3.1 item : Bag(T): The contents of the set.

	7.9.3.4 Equality
	7.9.3.5 Invariants
	7.9.3.6 Operations
	7.9.3.6.1 union(s : DSET(T)) : DSET(T): The SET containing all elements of this plus all the elements of other, with any duplicates removed. union is an alias for including.
	7.9.3.6.2 union(bag : BAG(T)) : BAG(T): The SET containing all elements of this plus all the elements of other, with any duplicates removed
	7.9.3.6.3 intersection(s : DSET(T)) : DSET(T): The intersection of this and s (i.e, the SET of all elements that are in both this and s).
	7.9.3.6.4 intersection(bag : BAG(T)) : DSET(T): The intersection of this and bag.
	7.9.3.6.5 minus[](s : DSET(T)) : DSET(T): The elements of this, which are not in s.
	7.9.3.6.6 including(object : T) : DSET(T): The SET containing all elements of this plus object if it is not already in the set. including is an alias for union.
	7.9.3.6.7 including(other : DSET(T)) : DSET(T): The SET containing all elements of this plus all the elements of other, with any duplicates removed.
	7.9.3.6.8 excluding(object : T) : DSET(T): The SET containing all elements of this without object.
	7.9.3.6.9 excluding(other : DSET(T)) : DSET(T): The SET containing all elements of this with any elements of other removed .
	7.9.3.6.10 symmetricDifference(s : DSET(T)) : DSET(T): The sets containing all the elements that are in this or s.
	7.9.3.6.11 asList() : LIST(T): A sequence that contains all the elements from this, in an undefined order.
	7.9.3.6.12 asBag() : BAG(T): The bag that contains all the elements from this.

	7.9.3.7 Examples
	7.9.3.7.1 Integer Sets
	7.9.3.7.2 Problems with sets


	7.9.4 LIST (sequence)
	7.9.4.1 Description
	7.9.4.2 ISO/IEC 11404 syntax
	7.9.4.3 Attributes
	7.9.4.3.1 item : Sequence(T): The contents of the sequence.

	7.9.4.4 Equality
	7.9.4.5 Invariants
	7.9.4.6 Operations
	7.9.4.6.1 append(s : LIST(T)) : LIST(T): The LIST consisting of all elements in this, followed by all elements in s.
	7.9.4.6.2 append(s : DSET(T)) : LIST(T): The LIST consisting of all elements in this, followed by all elements in s in some arbitrary order. This is an alias for including.
	7.9.4.6.3 append (object: T) : LIST(T): The LIST of elements, consisting of all elements of this, followed by object.
	7.9.4.6.4 prepend(object : T) : LIST(T): The LIST consisting of object, followed by all elements in this.
	7.9.4.6.5 insertAt(object : T, index : Integer) : LIST(T): The LIST consisting of this with object inserted at position index. If index is equal or greater than the length of the LIST, the value will be null.
	7.9.4.6.6 subList(lower : Integer, upper : Integer) : LIST(T): The subLIST of this starting at number lower, up to and including element number upper. If lower or upper are equal or greater than the length of the LIST or less than 0, or lower is greater than upper, the value will be null.
	7.9.4.6.7 at(i : Integer) : T: The i-th element of LIST. If i is equal or greater than the length of the LIST, the value will be null. The first element of the list has i = 0
	7.9.4.6.8 indexOf(obj : T) : Integer: The index of object obj in the LIST or null if the item exists other than once (not at all, or multiple times).
	7.9.4.6.9 first() : T: The first element in this or null if it is empty.
	7.9.4.6.10 last() : T: The last element in this or null if it is empty.
	7.9.4.6.11 tail() : LIST(T): The list with the first element removed or null if it is empty.
	7.9.4.6.12 including(object : T) : LIST(T): The LIST containing all elements of this plus object added as the last element. This is an alias for append.
	7.9.4.6.13 excluding(object : T) : LIST(T): The LIST containing all elements of this apart from all occurrences of object. The order of the remaining elements is not changed.
	7.9.4.6.14 asBag() : BAG(T): The Bag containing all the elements from this, including duplicates, or a nullFlavor as appropriate.
	7.9.4.6.15 asSet() : DSET(T): The Set containing all the elements from this, with duplicated removed.

	7.9.4.7 Examples

	7.9.5 GLIST (generated sequence)
	7.9.5.1 Description
	7.9.5.2 ISO/IEC 11404 syntax
	7.9.5.3 Attributes
	7.9.5.3.1 head : T: The first item in this sequence. This is the start-value of the generated list.
	7.9.5.3.2 increment : QTY: The difference between one value and its previous different value.
	7.9.5.3.3 denominator : Integer: The integer by which the index for the sequence is divided, effectively the number of times the sequence generates the same sequence item value before incrementing to the next sequence item value.
	7.9.5.3.4 period : Integer: If not null or nullFlavored, specifies that the sequence alternates, i.e. after this many increments, the sequence item values roll over to start from the initial sequence item value.

	7.9.5.4 Equality
	7.9.5.5 Invariants
	7.9.5.6 Operations
	7.9.5.6.1 subList(lower : Integer, upper : Integer) : LIST(T): A subLIST of this GLIST, starting at number lower, up to and including element number upper. If lower or upper are equal or greater than the length of the LIST or less than 0, or lower is greater than upper, the value will be null.
	7.9.5.6.2 at(i : Integer) : T: The i-th element of LIST. If i is equal or greater than the length of the LIST, the value will be null.

	7.9.5.7 Examples

	7.9.6 SLIST (sampled sequence)
	7.9.6.1 Description
	7.9.6.2 ISO/IEC 11404 syntax
	7.9.6.3 Attributes
	7.9.6.3.1 origin : T: The origin of the list item value scale. The physical quantity that a zero-digit in the sequence would represent.
	7.9.6.3.2 scale : QTY: A ratio-scale quantity that is factored out of the digit sequence. The actual type QTY will be dictated by the type of T.
	7.9.6.3.3 digits : Sequence(INT): A sequence of raw digits for the sample values. This is typically the raw output of an A/D converter.

	7.9.6.4 Equality
	7.9.6.5 Invariants
	7.9.6.6 Operations
	7.9.6.6.1 insertAt(object : T, index : Integer) : SLIST(T): The SLIST consisting of this SLIST with object inserted at position index. If index is equal to or greater than the length of the LIST, the value will be null. If object does not compare with the other objects in the list, the value will be null.
	7.9.6.6.2 subList(lower : Integer, upper : Integer) : SLIST(T): The subLIST of this starting at number lower, up to and including element number upper. If lower or upper are equal or greater than the length of the LIST or less than 0, or lower is greater than upper, the value will be null.
	7.9.6.6.3 at(i : Integer) : T: The i-th element of LIST. If i is equal or greater than the length of the LIST, the value will be null.
	7.9.6.6.4 indexOf(obj : T) : Integer: The index of object obj in the LIST or null if the item exists more than once.
	7.9.6.6.5 first() : T: The first element in this or null if it is empty.
	7.9.6.6.6 last() : T: The last element in this or null if it is empty.
	7.9.6.6.7 tail() : SLIST(T): The list with the first element removed or null if it is empty.
	7.9.6.6.8 including(object : T) : SLIST(T): The LIST containing all elements of this plus object added as the last element.
	7.9.6.6.9 excluding(object : T) : SLIST(T): The LIST containing all elements of this apart from all occurrences of object. The order of the remaining elements is not changed.

	7.9.6.7 Examples

	7.9.7 HIST (history)
	7.9.7.1 Description
	7.9.7.2 ISO/IEC 11404 syntax
	7.9.7.3 Invariants
	7.9.7.4 Examples

	7.9.8 BAG (bag)
	7.9.8.1 Description
	7.9.8.2 ISO/IEC 11404 syntax
	7.9.8.3 Attributes
	7.9.8.3.1 item : Bag(T): The contents of the Bag.

	7.9.8.4 Equality
	7.9.8.5 Invariants
	7.9.8.6 Operations
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	7.10.2.6.1 contains (x: T): BL: True if the QSET contains the value x.
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	7.10.5.4 Invariants

	7.10.6 QSP (QSET periodic hull)
	7.10.6.1 Description
	7.10.6.2 ISO/IEC 11404 syntax
	7.10.6.3 Attributes
	7.10.6.3.1 low : QSET(T): The set used as the basis for the periodic hull operation.
	7.10.6.3.2 high: QSET(T): The set that is used as the parameter for the periodic hull operation.
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	7.10.8.1 Description
	7.10.8.2 ISO/IEC 11404 syntax
	7.10.8.3 Attributes
	7.10.8.3.1 code : CD.CV: a predefined code that fully and unambiguously describes a set of times.
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	7.10.9.3.1 low : T: This is the low limit. If the low limit is not known, a nullFlavor may be specified.
	7.10.9.3.2 lowClosed : Boolean: Whether low is included in the IVL (is closed) or excluded from the IVL (is open).
	7.10.9.3.3 high : T: This is the high limit. If the high limit is not known, a nullFlavor may be specified.
	7.10.9.3.4 highClosed : Boolean: Whether high is included in the IVL (is closed) or excluded from the IVL (is open).
	7.10.9.3.5 width : QTY: The difference between high and low boundary. Width is used when the size of the Interval is known, but the actual start and end points are not known. The actual type QTY will be dictated by the type of T.
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	7.10.13.3.1 phase : IVL(TS): A prototype of the repeating interval, specifying the duration of each occurrence and anchors the PIVL sequence at a certain point in time. phase also marks the anchor point in time for the entire series of periodically recurring intervals. If count is null or nullFlavored, the recurrence of a PIVL has no beginning or ending, but is infinite in both future and past.
	7.10.13.3.2 period : PQ: A time duration specified as a reciprocal measure of the frequency at which the PIVL repeats.
	7.10.13.3.3 frequency : RTO: The number of times the PIVL repeats (numerator) within a specified time period (denominator). The numerator is an integer, and the denominator is a PQ.TIME.
	7.10.13.3.4 alignment : CalendarCycle: If and how the repetitions are aligned to the cycles of the underlying calendar (e.g. to distinguish every 30 d from "the 5th of every month".) A non-aligned PIVL recurs independently from the calendar. An aligned PIVL is synchronized with the calendar.
	7.10.13.3.5 isFlexible : Boolean: Indicates whether the exact timing is up to the party executing the schedule e.g. to distinguish "every 8 h" from "3 times a day".
	7.10.13.3.6 count : INT.POS: The number of times the period repeats in total. If count is null or nullFlavored, then the period repeats indefinitely both before and after the anchor implicit in the phase.
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	7.12.3.2.2 language : Code: Language of the element. See 7.4.2.3.7 for more information. Within a document, the language applies to all the contained elements unless some other language is specifically identified.
	7.12.3.2.3 styleCode : Set(Code): Styles that apply to this document.
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	7.12.7.2.2 rel : Set(StrucDoc.LinkType): This attribute describes the relationship from the current document to the anchor specified by the href attribute. The value of this attribute is a space-separated list of link types.
	7.12.7.2.3 rev : Set(StrucDoc.LinkType): This attribute is used to describe a reverse link from the anchor specified by the href attribute to the current document. The value of this attribute is a space-separated list of link types. See 7.12.7.2.2 for valid values.
	7.12.7.2.4 title : String: This attribute offers advisory information about the element for which it is set. The title attribute has an additional role when used with a LINK element that designates an external style sheet. Please consult the HTML standard for additional information.
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	7.12.7.4 Invariants
	7.12.7.5 Example
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	7.12.14.2.1 caption : StrucDoc.Caption : The contents of the Content.


	7.12.15 StrucDoc.Paragraph
	7.12.15.1 Description
	7.12.15.2 Associations
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	7.12.18.2.3 renderMultiMedia : StrucDoc.RenderMultiMedia: Multimedia.
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	7.12.21.1 Description
	7.12.21.2 Attributes
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	7.12.23.1 Description
	7.12.23.2 Attributes
	7.12.23.2.1 align : StrucDoc.Align: The text alignment that applies within the cell.
	7.12.23.2.2 char : String: The character on which to align cells if align is set to char. The default value for the CHAR attribute is the decimal point of the current language – a fullstop in English.
	7.12.23.2.3 charoff : StrucDoc.Length: When present, this attribute specifies the offset to the first occurrence of the alignment character on each line. If a line does not include the alignment character, it should be horizontally shifted to end at the alignment position. Information Processing Entities shall not be required to support this attribute.
	7.12.23.2.4 valign : StrucDoc.VAlign: The vertical alignment that applies within the cell.


	7.12.24 StrucDoc.TCell
	7.12.24.1 Description
	7.12.24.2 Attributes
	7.12.24.2.1 abbr : String: This attribute should be used to provide an abbreviated form of the cell’s content, and may be rendered by user agents when appropriate in place of the cell’s content. Abbreviated names should be short since user agents may render them repeatedly.
	7.12.24.2.2 axis : String: This attribute may be used to place a cell into conceptual categories that can be considered to form axes in an n-dimensional space. User agents may give users access to these categories (e.g. the user may query the user agent for all cells that belong to certain categories or the user agent may present a table in the form of a table of contents). See the HTML specification for more information. The value of this attribute is a comma-separated list of category names
	7.12.24.2.3 headers : Set(String) «XMLIDREF»: This attribute specifies the list of header cells that provide header information for the current data cell. The value of this attribute is a space-separated list of ID references to header cells; those cells must be named by setting their id attribute. Authors generally use the headers attribute to help non-visual user agents render header information about data cells (e.g. header information is spoken prior to the cell data), but the attribute may also be used in conjunction with style sheets (see the scope attribute).
	7.12.24.2.4 scope : StrucDoc.CellScope: This attribute specifies the set of data cells for which the current header cell provides header information. This attribute may be used in place of the headers attribute, particularly for simple tables.
	7.12.24.2.5 rowspan : Integer: The number of rows that this cell spans. Default value is 1.
	7.12.24.2.6 colspan : Integer: The number of columns that this cell spans. Default value is 1.

	7.12.24.3 Associations
	7.12.24.3.1 parts : StrucDoc.CMGeneral[0..* ordered] «Anonymous»: The contents of the footnote.
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	7.12.25.1 Description
	7.12.25.2 Associations
	7.12.25.2.1 parts : Sequence(StrucDoc.TRowPart) «Anonymous»: The contents of the row.

	7.12.25.3 Invariants

	7.12.26 StrucDoc.TRowPart
	7.12.26.1 Description
	7.12.26.2 Attributes
	7.12.26.2.1 td : StrucDoc.TCell: A cell in a table.
	7.12.26.2.2 th : StrucDoc.TCell: A header cell in a table.


	7.12.27 StrucDoc.TRowGroup
	7.12.27.1 Description
	7.12.27.2 Attributes
	7.12.27.2.1 tr : Sequence(StrucDoc.Trow): The rows in the group.

	7.12.27.3 Invariants

	7.12.28 StrucDoc.ColItem
	7.12.28.1 Description
	7.12.28.2 Attributes
	7.12.28.2.1 span : Integer: The number of columns this column definition spans. Default value is 1.
	7.12.28.2.2 width : StrucDoc.Length: The length for the column.


	7.12.29 StrucDoc.Col
	7.12.29.1 Description

	7.12.30 StrucDoc.ColGroup
	7.12.30.1 Description
	7.12.30.2 Associations
	7.12.30.2.1 col : StrucDoc.Col[0..* ordered]: The columns in this group.

	7.12.30.3 Invariants

	7.12.31 StrucDoc.Table
	7.12.31.1 Description
	7.12.31.2 Attributes
	7.12.31.2.1 summary : String : This attribute provides a summary of the table’s purpose and structure for user agents rendering to non-visual media such as speech and Braille. This is different from the caption in that it must be plain text, and it is usually longer.
	7.12.31.2.2 width  : StrucDoc.Length : This attribute specifies the desired width of the entire table and is intended for visual user agents.
	7.12.31.2.3 border  : StrucDoc.Length : The width of the border.
	7.12.31.2.4 frame  : StrucDoc.Frame : This attribute specifies which sides of the frame surrounding a table will be visible (i.e. which borders are visible).
	7.12.31.2.5 rules  : StrucDoc.Rules : This attribute specifies which rules (i.e. borders) appear between cells within a table. The rendering of rules is user-agent dependent.
	7.12.31.2.6 cellspacing  : StrucDoc.Length : This attribute specifies how much space the user agent should leave between the left-hand side of the table and the left-hand side of the leftmost column, the top of the table and the top side of the topmost row, and so on for the right and bottom of the table. The attribute also specifies the amount of space to leave between cells.
	7.12.31.2.7 cellpadding  : StrucDoc.Length: This attribute specifies the amount of space between the border of the cell and its contents. If the value of this attribute is a pixel length, all four margins should be this distance from the contents. If the value of the attribute is a percentage length, the top and bottom margins should be equally separated from the content based on a percentage of the available vertical space, and the left and right margins should be equally separated from the content based on a percentage of the available horizontal space.

	7.12.31.3 Associations
	7.12.31.3.1 thead : TRowGroup: The optional group of rows that defines the header for the table.
	7.12.31.3.2 tfoot : TRowGroup: The optional group of rows that defines the footer for the table.
	7.12.31.3.3 tbody : TrowGroup[0..* ordered]: The optional group of rows that defines the body of the table.
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	7.12.32.2.2 parts : StrucDoc.CMGeneral[0..* ordered] «Anonymous»: The contents of the structured text.

	7.12.32.3 Equality
	7.12.32.4 Invariants
	7.12.32.5 Operations
	7.12.32.5.1 asED() : ED: The SD.TEXT as an ED. The parts become the value of the ED.xml attribute following the XML representation rules laid out in Annex A. The language is populated from base.language, the mediaType is populated from base.language, the mediaType is "text/x-hl7-text+xml", the charset is determined the context in which the SD.TEXT occurs, and the other properties of the ED result are null.
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	7.12.33.2.2 parts : StrucDoc.CMTitle[0..* ordered] «Anonymous»: The contents of the title.
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	7.12.33.5.1 asED() : ED: The SD.TITLE as an ED. The parts become the value of the ED.xml attribute following the XML representation rules laid out in Annex A. The language is populated from base.language, the mediaType is populated from base.language, the mediaType is "text/x-hl7-title+xml", the charset is determined the context in which the SD.TITLE occurs, and the other properties of the ED result are null.





