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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 work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The proceglures used to develop this document and those intended for its further maintenanee
described In the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for
different types of ISO documents should be noted. This document was drafted in accordance 'with
editorial ryles of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).
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Introduction

The ISO 21597 series has been developed in response to a recognized need within the construction
industry to be able to handle multiple documents as one information delivery.

Information deliveries are often a combination of drawings, information models (representing built
or natural assets in the physical world), text documents, spreadsheets, photos, videos, audiofiles, etc.
Increasingly, this may also include datasets based on any ontology. An ability to specify relationships
using links between information elements in those separate documents can contribute significantly
to the value of an information delivery. The composition of such a package arises both from the
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1lirements of the process, e.g. delivery of as-built information, and from the specific
pose e.g. performing a quantity take-off or communication about issues in 3D models.

his document a specification is given for a container that stores documents, alerig"with
ing otherwise disconnected data within those documents.

rences to the documents, or to elements within them. The header file uniquely idg

FS and OWL semantic web standards.

header file, along with any additional RDF(S)/OWL files of,résources, forms a suite t
ctly queried by software. The link references may be interpreted by the recipient appl
ewed interactively by the recipient. Where it includes link references into the content of
don’t support standardized querying mechanisms, their resolution may depend on t
rpreters.

format can also be used to deliver multiple versions of the same document.

functional

2 means of

container format includes a header file and optional link files that define.relationships bly including

ntifies the

fainer and its contractual or collaborative intention. This information is defined using the RDF,
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Information container for linked document delivery —
Exchange specification —

Part 1:
Container
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5 document defines an open and stable container format to exchange(files of a heterogene

to deliver, store and archive documents that describe an asset throughout its entire lifecycle
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suitable for all parties dealing with information concerning theé built environment, whe

bed to exchange multiple documents and their interrelationships, either as part of the
ontracted deliverables. The format is intended to use ®esources either included in thg
h as documents) or referenced remotely (such as web resources). A key feature is that th
include information about the relationships between.the documents. Relevant use-cases
d for information exchange during the entire life.cycle of any built asset and can include,
ted to, the handover of

a published bidding package,

required project deliverables at a.specific project stage (e.g. when proposing differ
scenarios),

shared information as background or for further development,
published approval packages, or

information about versions between partners to provide a means to reference particul
the information andtrack changes.
Normative references

following documents are referred to in the text in such a way that some or all of th
stitates requirements of this document. For dated references, only the edition cited 4
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pir content
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ated references, the latest edition of the referenced document (including any amendmen

[s) applies.

[SO/IEC 21320-1, Information technology — Document Container File — Part 1: Core.

IANA. INTERNET ASSIGNED NUMBERS AUTHORITY Media Types. [viewed 6 May 2019]. Available from:
https://www.iana.org/assignments/media-types/media-types.xhtml

W3C-OWL2-SPEC. MoTiK B., PATEL-SCHNEIDER P.F.,, PARSIA B. eds. OWL 2 Web Ontology Language:
Structural Specification and Functional-Style Syntax (Second Edition). W3C Recommendation, 11
December 2012 [viewed July 22nd 2019]. Latest version available at http://www.w3.org/TR/owl2

-syntax/

W3C-RDF11-CONCEPTS. CYGANIAK R., WooD D., LANTHALER M. RDF 1.1 Concepts and Abstract Syntax.
W3C Recommendation, 25 February 2014 [viewed July 22nd 2019]. Latest version available at http://
www.w3.org/TR/rdf11-concepts/
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W3C-RDF11-SCHEMA. BrRICKLEY D., GuHA R.V. RDF Schema 1.1. W3C Recommendation, 25 February
2014 [viewed July 22nd 2019]. Latest version available at http://www.w3.org/TR/rdf-schema/

W3C-RDF11-XML. GANDON F., SCHREIBER G. RDF 1.1 XML Syntax. W3C Recommendation, 25 February
2014 [viewed July 22nd 2019]. Latest version available at http://www.w3.org/TR /rdf-syntax-grammar/

W3C-XML-DATATYPES. PETERSON D., GAO S., MALHOTRA A., SPERBERG-MCQUEEN C.M., THOMPSON
H.S. eds. (Version 1.1) and BiroN PV, MALHOTRA A. eds. (Version 1.0). W3C XML Schema Definition
Language (XSD) 1.1 Part 2: Datatypes. W3C Recommendation, 5 April 2012 [viewed July 22nd 2019].
Latest version available at http://www.w3.org/TR/xmlschemal1-2/

3 Termls, definitions and abbreviated terms

3.1 Terms and definitions

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

1%2]

ISO and IEC maintain terminological databases for use in standardization at thefollowing addresse

— ISO Onlline browsing platform: available at https://www.iso.org/obp

— IEC El¢ctropedia: available at http://www.electropedia.org/

3.1.1
container
file that copforms to the ISO 21597 series

3.1.2
payload
primary irlormation in the form of documents (3.1.3)that is included within the container (3.1.1)

Note 1 to enftry: This does not include the header file((Iftdex.rdf) or the ontology (3.1.7) resource (3.1.14) files

3.1.3

document
fixed and qtructured amount of information that can be managed and interchanged as a unit between
users and 4ystems

Note 1 to enfry: This unit may notnecessarily be human perceptible. Information is usually stored on a data medjum.

container, ificluding any 2D"er 3D models that represent built or natural assets in the physical world; these mmay

Note 2 to er{ry: Used in the IS@ 21597 series to refer to any document that forms part of the payload (3.1.2) i1} the
be held in a

y standardserproprietary format.

3.14
internal dpcument
document (3¢:3) located within the container (3.1.1)

3.1.5
external document
document (3.1.3) located outside the container (3.1.1)

3.1.6

link
relation between documents (3.1.3), including between elements in documents

2 © IS0 2020 - All rights reserved
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3.1.7

ontology

specification of concrete or abstract things, and the relationships among them, in a prescribed domain
of knowledge

Note 1 to entry: The specification should be computer processable.

Note 2 to entry: The definition is adapted from W3C-OWL2-SPEC.

3.1.8
container ontology
RD oW C providir pe used to

set ontology
(S)/OWL file providing the object (3.1.23) classes (3.1.15) and propertiésythat shall pe used to

(S)/OWL file that contains individuals (3.1.16) that comply withtthe classes (3.1.15) as specified by
plogies (3.1.7)

link dataset
RDF(S)/OWL file containing links (3.1.6) as defined in the ISO 21597 series

3.113
serjalisation
encpding of an ontology (3.1.7) or dataset (3.1.10) into a format that can be stored, typically jn a file

Note 1 to entry: The definition is.ddapted from W3C-RDF11-XML.

3.1)14
respurce
sonjething in the world-(the "universe of discourse") denoted by an IRI or literal

Note 1 to entry: Anything can be a resource, including physical things, documents (3.1.3), abstraft concepts,
nunjbers and sttings; the term is synonymous with "entity" as it is used in the RDF Semantics specification.

Not¢ 2 to efitry: The definition is adapted from W3C-RDF11-CONCEPTS.

3.1{15
class
set of individuals (3.1.16) having the same characteristics

Note 1 to entry: The definition is adapted from W3C-RDF11-SCHEMA, 2.2.

3.1.16
individual
resource (3.1.14) that has been placed into any RDFS class (3.1.15) as an instance of that class

Note 1 to entry: Like RDF classes, every OWL class is associated with a set of individuals, called the class
extension; the individuals in the class extension are the instances of the class.

Note 2 to entry: There are two types of individuals in the syntax of OWL 2. Named individuals are given an

explicit name that can be used in any ontology (3.1.7) to refer to the same object (3.1.23). Anonymous individuals
do not have a global name and are thus local to the ontology in which they are contained.

© IS0 2020 - All rights reserved 3
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Note 3 to entry: The definition is adapted from W3C-OWL2-SPEC, 5.6.

3.1.17
object pro

perty

OWL property that links individuals (3.1.16) to other individuals

Note 1 to entry: The definition is adapted from W3C-OWL2-SPEC, 5.3.

3.1.18

datatype property
OWL property that can relate individuals (3.1.16) to literals

Note 1 to enftry: Literals can be strings, numbers, date types, etc.

Note 2 to enftry: The definition is adapted from W3C-OWL2-SPEC, 5.4.

3.1.19
namespa

group of identifiers for elements and attributes that are collectively bound to a URI'such that their
will not cafise naming conflicts

Note1toe

3.1.20
triple
statement
between tv

ry: The definition is adapted from W3C-RDF11-CONCEPTS, 1.

in the form subject-predicate-object (3.1.21, 3.1.22, 3.1223) that expresses a relation
Vo resources (3.1.14)

Note 1 to enftry: The definition is adapted from W3C-RDF11-CONCEPTS, 3.1.

3.1.21
subject
resource (3

.1.14) (an IRI) about which a statementis’'made in the form of an RDF triple (3.1.20)

Note 1 to efptry: This term, as used in the ISO 21597 series, is part of the RDF(S)/OWL vocabulary, where

triple consi

ts of a subject, a predicate (3.1.22) ‘and an object (3.1.23); a set of such triples is called an RDF gra

Note 2 to enftry: The definition is adaptedfroem W3C-RDF11-SCHEMA, 5.3.2.

3.1.22
predicate
the relatio

property

ship between asubject (3.1.21) and an object (3.1.23) in an RDF triple (3.1.20), also call

Note 1 to enftry: The definition is adapted from W3C-RDF11-SCHEMA, 5.3.3.

3.1.23
object

use

hip

bach
ph.

bd a

resource (3

.194) (either an IRI or a literal) assigned as the specified property of the subject (3.1.21)

in a

triple (3.1.20)

Note 1 to entry: This term, as used in the ISO 21597 series, is part of the RDF(S)/OWL vocabulary, where each
triple consists of a subject, a predicate (3.1.22) and an object; a set of such triples is called an RDF graph.

Note 2 to entry: The definition is adapted from W3C-RDF11-SCHEMA, 5.3.4.

© IS0 2020 - All rights reserved
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3.2 Abbreviated Terms

DBF DataBase File

GIS Geographic Information System

GML Geography Markup Language

GUID Globally Unique Identifier

ICDD Information Container for linked Document delivery
IFC Industry Foundation Classes

IRI Internationalized Resource Identifier

OWIL Web Ontology Language

RDF Resource Description Framework

RDFS Resource Description Framework Schema

SHACL Shapes Constraint Language

SPARQL Simple Protocol And RDF Query Language

SQL Structured Query Language

UML Unified Modeling Language

URI Uniform Resource Identifier

URL Uniform Resource Locator

W3L World Wide Web Cofisortium

XML eXtensible Markup Language

XSO XML Schema Definition

XSsyr Extensible Stylesheet Language Transformations
NOTE IRIis anupdate of the URIreleased in 2005; while URIs are limited to a subset of the ASCII character set,
IRIg can contain.characters from the Universal Character Set (Unicode/ISO/IEC 10646). In the ISO 31597 series
URIp and IRIs/aye used interchangeably.

4 |[Specifications

4.1 Use of RDF, RDFS and OWL constructs

All ontologies held in containers that conform to the ISO 21597 series shall be based on the languages
RDF [W3C-RDF11-CONCEPTS], RDFS [W3C-RDF11-SCHEMA] and OWL [W3C-OWL2-SPEC] (referred to
collectively in the ISO 21597 series as RDF(S)/OWL) and shall be serialized in RDF/XML [W3C-RDF11-
XML] or any other equivalent RDF serialisation recommended by W3C.

It is expected that RDF(S)/OWL will be an important technology and a general platform for ontologies
for the coming decades. Proprietary systems will increasingly adopt RDF(S)/OWL. However, to make
the threshold for adoption of this document as low as possible, Annex C provides specifications to
support the conversion of a container from RDF(S)/OWL to XSD/XML and vice versa.

© IS0 2020 - All rights reserved 5
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In general, when used in the context of the world wide web, these languages use the following principles
to support reasoning:

— Open world assumption - the truth of a statement is independent of whether it is known. In other
words, not knowing that a statement is explicitly true does not imply that the statement is false.

— No unique names assumption - unless explicitly stated otherwise, it cannot be assumed that
resources that are identified by different URIs are different.

The datasets that comply with the ontologies specified in the ISO 21597 series shall use the following
interpretation of RDF(S)/OWL:

— Closed/world assumption - a statement that is true is also known to be true; therefore, convengely,
what i$ not formally specified in a container to be true, is false.

— Uniqu¢ naming assumption - resources in a container that are identified with different URIs|are
considered to be different, unless explicitly declared as the same (using the owl:sameAs predicalte).

Table 1 listis the RDF(S)/OWL constructs that are used in the ISO 21597 series andthe interpretatiop to
be used when validating the contents of a container. It is noted that, once the contents of the contajner
has been vilidated, the data can be used in an open world context.

Table 1 — Listing of constructs used in the ISO 21597 seriesand their interpretation

Construct Interpretation

owl:Class In a datasetiwithin a container, class membership
for every individual shall be explicitly asserted,
unless jmplicitly inferred using predicates such
as rdfs:stibClassOf [W3C-RDF11-SCHEMA, 3.4]

or gwl-equivalentClass [W3C-OWL2-SPEC, 9.1.2].

rdfs:subCla§sOf The ISO 21597 series does not deviate from the W3(

rdfs:subPropertyOf definitions [W3C-RDF11-SCHEMA]. Statements that
’ Y may be inferred due to

rdfs:subClassOf or rdfs:subPropertyOf statements shgll

be regarded as true even if not explicitly asserted.

NOTE Statements where a class is mentioned are also
true for any of its subclasses. Similarly, statements
where a property is mentioned are also true for any|of
its sub properties.

owl:FunctignalProperty The ISO 21597 series interprets
owl:FunctionalProperty as a property with a
maximum cardinality of 1.

[W3C-OWL2-SPEC, 9.2.4]

owl:InversefFunctionalProperty The ISO 21597 series interprets
owl:InverseFunctionalProperty as an inverse
property with a maximum cardinality of 1.

[W3C-OWL2-SPEC, 9.2.7]

owl:equivalentClass The ISO 21597 series does not deviate from the W3C
definitions [W3C-OWL2-SPEC, 9.1.2]. Statements that
may be inferred due to owl:equivalentClass
statements shall be regarded as true even if not
explicitly asserted.

rdfs:range These statements shall be interpreted as restrictions.
It is invalid to have a subject or object of a statement
(triple) in a dataset where that individual is a member
of a class that does not comply with the rdfs:range or
rdfs:domain declarations of the corresponding
owl:ObjectProperty [W3C-OWL2-SPEC, 5.3] or
owl:DatatypeProperty [W3C-OWL2-SPEC, 5.4]

rdfs:domain

6 © IS0 2020 - All rights reserved
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Table 1 (continued)

Construct

Interpretation

owl:rrestriction
owl:onProperty
owl:allValuesFrom
owl:someValuesFrom
owl:hasValue

owl:cardinality

These statements shall be interpreted as restrictions.
Any deviation from the specified restriction within a
single container is considered invalid.

NOTE Asan example, if owl:cardinality is defined as 2,
then a dataset that does not contain exactly 2
occurrences is not valid.

owkminCardinality

owlmaxCardinality

owlinverseOf

The ISO 21597 series does not deviate from|the W3C
definitions [W3C-OWL2-SPEG;9:2.4]. It is
recommended that inverse properties are npt
asserted for individuals in a*dataset. If theyjare

asserted, they shall netcontradict the asserfions
made in the opposité-difrection.

owldisjointUnionOf

The expression shall be interpreted as a conptraint
where the subject is considered to be an absfract class
in the sensethat any individual member of the subject
class shallalso be a member of one (and onlyf one) of
the disjeint classes enumerated in the objec part of the
owl‘disjointUnionOf statement. [W3C-OWL2-SPEC, 9.1.4]

4.2| Symbols and notations

Thrjoughout the ISO 21597 series, the structure of the ontologies is illustrated using a UM[L notation.
The purpose of this subclause is to describe that notation and the meaning of the terms and symbols

that are used.

Tables 2 and 3 list the namespaces and corresponding prefixes used in the ISO 21597 series.

Table 2 — Namespaces and prefixes used in ontologies defined in the ISO 21597 deries

Ontology Prefix Namespace
Corjtainer ontology ct https://standards.iso.org/iso/21597/-1/ed-1/en/Container
Linkset ontology Is https://standards.iso.org/iso/21597/-1/ed-1/en/Linkset

Table 3 < )Namespaces and prefixes used in ontologies referenced in the ISO 21597 series

Ontology Prefix Namespace
XML‘Schema xsd  |https://www.w3.org/2001/XMLSchema
Resource Description rdf https://www.w3.0rg/1999/02/22-rdf-syntax-ns
Framework
RDF Schema rdfs |https://www.w3.0rg/2000/01/rdf-schema
Web Ontology owl |https://www.w3.org/2002/07/owl
Language

Figure 1 illustrates the UML notations used in the ISO 21597 series to render classes and properties.

© IS0 2020 - All rights reserved
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exAnotherClass
exDatatypeProperty_1 : string[0..1]

ex:Class ex:DatatypeProperty_2 : integer[1..]

M ex:ObjectProperty_1 : ex:AnotherClass

ex:DatatypeProperty_3 : float[1..1]

ex:ObjectProperty_1

A class (ow
the upper

is shown following the pattern “prefix:ClassName”, where the prefix (“ex” in the example) den

namespacs
ISO 21597

The lower
properties

Dataty
in Figu
Object
ex:0bjé

The propet
The range
[W3C-XML
ontology b

If classes @

ex:DatatypeProperty_4 : dateTime
ex:DatatypeProperty_5

Figure 1 — UML notation for classes and pl:gpel:ties
O

compartment, the class name (“ex:Class” in Figure 1) is displayed. Note that the class n

of the ontology and “ClassName” is the name of the class. The prefixes actually used in
ceries are defined in Tables 2 and 3.

compartment shows the specified properties for that class. There-are two general type

pe properties are those for which the value is a data literal, as illustrated for ex:Anotherd
re 1; and

properties, for which the value is an individual; e.g..ex:Class in Figure 1, where the prop
ctProperty_1 references an individual of class ex:AnotherClass.

ty definitions are shown according to the pattern “prefix:propertyName: range[cardinali
of a datatype property shall be based on .one'of the predefined data types in XML sch
-DATATYPES]. The range of an object property is usually one of the classes occurring in
1t may also refer to a class in another otitology.

I:Class) is illustrated by a rectangular box with two compartments as shown in Figure 1.

In
hme
htes
the

s of

lass

Ity

)
bma
the

n both sides (domain and range).of-an object property are visible in a diagram, the

property
class towa
the arrow

Any cardi
[minCardin
maxCardin

ds the range class (as showmnin Figure 1). The name of the object property is displayed a
s well as in the property compartment of the class box as explained above.

ality restrictions are .displayed within square brackets using the following nota
lity..maxCardinalityf; where minCardinality specifies the minimum allowed occurrences
lity specifies theemaximum allowed number of occurrences

0
ay also be illustrated with an (blue) arrow between the classes pointing from the dovt:f

ject
ain
ong

jon:
and

are

If two classes are related using an rdfs:subClassOf predicate, this is rendered using an arrow as shown
in Figure 2. This diagram illustrates that ex:SubClass and ex:Class are related using an rdfs:subClassOf

predicate.
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Disjoint classes are illustrated in Figure 3.

Figure 2 — Depiction of a sub-class relationship

N/

® exClassl ¥ exClass2

Figure 3 — Depiction of disjoint cla

sses

The red arrow pointing from ex:ClassI to ex:Class2 declares that they are disjoint, meanjng that an
instlance is not allowed to be a member’ of both ex:Class1 and ex:Class2. This is declared wjith an owl:
disjpintUnionOf statement (ex:ClassI~owl:disjointUnionOf ex:ClassZ2). The owl:disjointUnionOf property is
symmetric, meaning that if Clagsd is disjoint with Class2, then Class2 is also disjoint with Class1.

Tw¢ classes which are declared as equivalent by the use of owl:equivalentClass (e.g. ex:[lass3 owl:

equfvalentClass ex:Class4) are depicted as shown in Figure 4.

ex:Class3

ex:Class4

Figure 4 — Depiction of equivalent classes

Finally, a class may be both the Domain and Range for a certain ObjectProperty. Such a relationship is
rendered as shown in Figure 5, i.e. with the little arrow aligned to the bottom of the class box without

any label attached to the arrow.

© exClasss

(M ex:ObjectProperty_1: ex:Class5

e

Figure 5 — Depiction of an ObjectProperty defined by an individual of the same class
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4.3 Container structure

4.3.1 Overview

A container is a file that shall have an extension “.icdd” and shall comply with ISO/IEC 21320-1 also
known as ZIP64.

A container includes a header file in the top-level folder; this file shall comply with the RDF(S)/
OWL standards and shall be serialized in RDF/XML [W3C-RDF11-XML] or any other equivalent RDF
serialisation recommended by W3C. The name of this header file is Index.rdf.

As a minird\eum, a container shall have at least three folders as illustrated in Figure 6. The purpos

these top-
“Payload ti
held togeth
files or a se

Figure 7 sh

vel folders is explained in the following subclauses. The “Payload documents” folder
iples” folder may contain nested folders to allow groups of associated digital resources t
er and referenced as a group (e.g. a building information model with its assocjated refereg
t of linked spreadsheets).

=l

-:':.ﬁ *icdd

—@ Index.rdf

’ Ontology resources

7’ Payload documents

—I § Payload triples

Figure 6 — Minimum structure of the root of a container

ows the hierarchy ©f)folders and files within a container.

e of
and
b be

nce
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= - @ Index.rdf
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@ Container.rdf
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i.dl Linkset.rdf
ﬁ' Payload documents
’ Model-a.ext1

* Model-b.ext2
— I File-c.ext3

—' Payload triples
@ Link-dataset-d.rdf
Link-dataset-e.rdf

Figure 7 — Hierarchy of folders and files in a container

4.3]2 “Ontology resources” folder

Thg “Ontology resources” folder can be used to store the Linkset.rdf and Container.rdf ontglogies that
together provide the object classes and properties that shall be used to specify the cont¢nts of and
links between the docuiments within the container. These ontologies shall be serialized i the RDF/
XML format [W3C-RDF11-XML] or any other equivalent RDF serialisation recommended by W3C. Since
they are both available as downloadable files (and therefore can be referenced as resources held locally
but|external to the\container), it is not mandatory to include them here, but if included, the files in this

folder shall takeprecedence.

4.3{3 _“Payload documents” folder

Thd “Pny]nad documents” folder shall be used for storing all the documents that are inclilded in the
container (referred to as the payload). Sub-folders are allowed.

4.3.4 “Payload triples” folder

The “Payload triples” folder shall be used for storing Linkset files and may include sub-folders.

© IS0 2020 - All rights reserved
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4.4 Ontologies and datasets

4.4.1 Overview

Using RDF(S)/OWL technology, the object classes and properties that are used to specify the contents
of and links between the documents within the container is specified within the container using two

ontologies:

— Container ontology, available online via https://standards.iso.org/iso/21597/-1/ed-1/en/

Container.rdf.

— Linksdt ontology, available online via https://standards.iso.org/iso/21597/-1/ed-1/en/Linkset,

rdf.

As noted pfeviously, these ontologies can be included in the container in the “Ontology resources” fo
to create { self-contained container that may be used off-line or for archiving purposesiSince t}
ontologies|conform to the [SO 21597 series, they shall not be modified in any way.

In addition), the container shall include RDF(S)/OWL datasets that describe the conténts of the conta
and the links between those documents. We distinguish two types of datasets. First; the container s
include ong¢ Index dataset, called Index.rdf and held in the root of the container;itis used to describe

der
ese

ner

hall
the

container and to specify the documents that make up its contents. Second, the container may include

zero or more Link datasets, used to specify the link relationships among documents. All such data
shall refer¢nce the Container and Linkset ontologies in Annex E.

The Contajner and Linkset ontologies are described in 4.4.2 and 4.4.3. The two types of dat
described in the previous paragraph are then described in 4.4.4:-and 4.4.5 respectively.

4.4.2 Coptainer ontology

The Container ontology is an RDF(S)/OWL file containing definitions of the classes and properties u
in an Indey dataset, providing metadata about the container.

The Index ¢lataset enables the specification of:
— version of ICDD standard via the importof the reference ontology;
— list of ¢xternal documents with metadata:

— mandatory file name (including a URI or IRI);

— optional format;
— optional description;
— list of internal"documents with metadata:

— mandatory file name (including its path in the container folder structure);

bets

hset

sed

— opfional format;
— optional description;
— reference to Link datasets.

Tables 4, 5 and 6 list the objects, datatype properties and object properties respectively that are use
the Container ontology, providing brief descriptions of each.

din

12 © IS0 2020 - All rights reserved


https://standards.iso.org/iso/21597/-1/ed-1/en/Container.rdf
https://standards.iso.org/iso/21597/-1/ed-1/en/Container.rdf
https://standards.iso.org/iso/21597/-1/ed-1/en/Linkset.rdf
https://standardsiso.com/api/?name=f70fe424d8683b5383df0fd5f1942aa2

IS0 21597-1:2020(E)

Table 4 — Classes defined in the Container ontology

Object name

Description

ct:ContainerDescription

A description for a container where all documents are listed and where Link

datasets can be found. There shall be exactly one ct:ContainerDescription
instance in any container.

ct:EncryptedDocument

A reference to an encrypted document.

ct:ExternalDocument

A reference to a document outside a container.

ct:InternalDocument

A reference to a document inside a container.

ct:Linkset A reference toan RDF(Q)I/(“/\” file containing links
ct:lDocument An abstract class for references to a document; an individual shall besasijember of
ct:ExternalDocument or ct:InternalDocument; and optionally, individuals nay also
be a member of other subtypes of ct:Document such as ct:SecuredDocument and /or
ct:EncryptedDocument.
ct:ecuredDocument A document secured by a checksum algorithm (see also properties ct:chdcksum and
ct:checksumAlgorithm).
ct:HolderDocument A document comprising multiple files located in one.folder, such as a GIS
dataset consisting SHP files with associated DBEAiles.
ct:Rarty An abstract class that represents the generalization of a ct:Organisation ¢r a
ct:Person; entities can refer to an individual 6fa subclass of ct:Party via the
ct:creator, ct:modifier or ct:publisher objectproperties.
ct:Rerson A class representing a person for pro%enance purposes.
ct:Qrganisation A class representing an organization for provenance purposes.
Table 5 — Datatype propertiesused in the Container ontology
Datatype name Description
ct:dhecksum A checksum hagh for the document reference; the checksum algorithm
is specified by the property ct:checksumAlgorithm.
ct:dhecksumAlgorithm The algorithm used to generate the checksum hash.
ct:donformancelndicator A string-based indicator for ct:ContainerDescription to show to which
partof the ISO 21597 series this container conforms: for a
Part 1 container, the value should be set to "ICDD-Part1-Container"; the
range is not restricted to allow other indicator values.
ct:dreationDate The creation date as xsd:dateTime.
ct:description A general description.
ct:dncryptionAlgorithm Optional string describing the encryption.
ct:fflename The file name of a ct:Linkset or ct:InternalDocument; the root correspjonds with
the “Payload documents” folder of the ICDD container; the forward slash char-
acter ("/") shall be used as a folder separator.
NOTE An example of a ct:filename is “IFC Models/MyFile_1.ifc” which
refers to the file MyFile 1.ifcinside the folder IFC Models inside the
“Payload documents” folder in the container.
ct:foldername A folder name for specifying a folder where a multi file document can be
found; the root corresponds with the “Payload documents” folder of the
ICDD container; the forward slash character ("/") shall be used as a
folder separator.
NOTE An example of a ct:foldername is “GIS Datasets/Terrain” which
refers to the folder Terrain inside folder GIS Datasets inside the “Payload docu-
ments” folder in the container.
ct:filetype A string that specifies the file type such as "GML", "IFC", "shp", "xlsx",

data format (e.g. “ifc-4-xml-zip”).

"pdf","rvt"; the string may be a compound string to indicate version and

© IS0 2020 - All rights reserved
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Table 5 (continued)

Datatype name Description

ct:format The media-type of a document shall follow the specification by the
Internet Assigned Numbers Authority [[ANA]; examples are
“application/pdf” and “audio/mpeg”.

ct:modificationDate The modification date as xsd:dateTime.

ct:name A name for a document.

NOTE An example of a ct:name is “D101".

Ct;requeStQJ A boolean toindicate whether a documentis r'nnlnirnr‘] ornot;when this
property is not set the value can be interpreted as “false”.

ct:url The URL where the external document can be found.

ct:userlD The user defined identifier.

ct:versionDpscription An optional character string that may be used to provide a description for a

version of the corresponding resource.

ct:versionll] An optional character string that may be used to identify(@ yérsion of the
corresponding resource.

Table 6 — Object properties used in the Container ontology

Objedt property Descriptien
hame
ct:createdBly A reference to a creator of this instance which can only be a subclass of
ct:Party.
Inverse property: ct:created.
ct:modifiedBy A reference to the modifier of this instance which can only be a subclass of
ct:Party.

Inverse property: ct:modified.

ct:publishedBy The party responsiblé for making the container available.

Inverse property>ct:published.

ct:alternatiyeDocument A property tolink a document to an alternative version of that document.

Inverse property: ct:alternativeTo.

ct:belongsTpContainer An owhproperty defining the relation between a document reference and a
container.
ct:containshkinkset Arelation from a ct:ContainerDescription to a ct:Linkset reference. Multiple

linkset references are allowed.

Inverse property: ct:containedInContainer.

ct:containsPocument A relation from ct:ContainerDescription to a document reference. Relations
to multiple document references are allowed.

~—-

ct:priorVerdion An optional reference to the prior version of this resource.

Inverse property: ct:nextVersion.

Figure 8 illustrates the context of the Container ontology, showing the structure of a container and
the meta-information associated with it. The ct:ContainerDescription class is a subclass of the owl:
Ontology class (more information on owl:Ontology can be found in section 3 of the OWL 2 Web Ontology
Language Structural Specification and Functional-Style Syntax [W3C-OWL2-SPEC]). Each ontology is
an individual that is a member of the owl:Ontology.

The Index dataset of a container declares an individual that is a type of ct:ContainerDescription and thus
also a member of the class owl:Ontology. The IRI or URI of this individual is used as the identifier for the
Index dataset and consequently can be used to identify the container. The Index dataset imports the
Container ontology via owl:imports property, so that the individual inherits a ct:description property
and mandatory ct:publisher object property referring to a ct:Party. It also refers to individuals of
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classes ct:Linkset and ct:Document via the object properties ct:containsLinkset and ct:containsDocument
respectively, in that way defining the structure of the container.

@ Document
[ alternativeDocument : Document
[ alternativeDocumentTo : Document
[ belongsToContainer : ContainerDescription
[ nextVersion : Document{0..]
[ priorVersion : Document[0..1]

@ ContainerDescription B filetype : string[0..1]
[ containsDocument : Document ) |l format : string[0..1]
| containstinkset=Linkset containsBotUment = ssbmgllt]
(MW createdBy : Party([0..1] €/ ' I requested : boolean[0..1]
[ nextVersion : ContainerDescription belongsToContainer >

P

(M priorVersion : ContainerDescription[0..1]
(M publishedBy : Party[1..1]

B checksum : string[0..1]

B checksumAlgorithm : string[0..1]

B conformancelndicator : string[1..1]

B description : string[0..1]

gotainsLinkset

W

@ Party @ Linkset
[ created B containedinContainer : ContainerDescfiption
[ modified [ nextVersion : Linkset
[ published [ priorVersion : Linkset[0..1]
I name: string[1..1] M filename : string[1..1]

Figure 8 — ct:ContainerDescription context

Figlire 9 illustrates the properties and sutb-classes of documents supported in a container thdt conforms
to the ISO 21597 series. All documents-shall have a ct:name and optionally ct:filetype, ct:format and ct:
requiested properties (the latter beihg a boolean to indicate that the document is requesteld from the
recipient of the container). Individuals of class ct:Document shall be typed as either a ct:InternqlDocument
or dt:ExternalDocument (enfotced by an owl:disjointUnionOf statement interpreted as a restriction). The
figyre shows additional subgdlasses of ct:Document that may be used to declare encrypted, secure or
folder documents.
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@ EncryptedDocument

@ Document

B encryptionAlgorithm : string[0..1] (M alternativeDocument : Document

(M alternativeDocumentTo : Document
-\\ﬁ [ belongsTeContainer : ContainerDescription

© SecuredDocument [ nextVersion : Document{0..]

B checksum: string[1..1] —> m priorVersion : Document[0..1]

M checksumAlgorithm : string[1..1] B filetype : string[0..1]
/ B format : string[0..1]
B name : string[1..1]

@ FolderDocument

M foldername : string[1..1]

Il requested : boolean[0..1]

Subject to

typing of documents is allowed unless an owl:disjoint statemient between these classes is present. 4

FolderDocuy
EncrypedD
used when

4.4.3 Linkset ontology

The LinksHg
used to cr¢
document

A Link canp specify interdependéncies among two or more documents as well as among elem¢

contained
—  betwe

— betwe
catalo

— among

<7 1»3
© InternalDocument
@ ExternalDocument P [ belongsToContainer : ContainerDescription(1..1]
B url: anyURI[1..1] M filename : string[1..1]
I filetype : string[1..1]

Figure 9 — ct:Document context

which subtypes are specified, new properties are*available or are mandatory. Mulf

ment represents a document that is present in.a folder and may comprise multiple files.
bcument class is used to state that a document is encrypted. A ct:SecuredDocument ca
a document is secured by a hash using an-algorithm such as for example SHA256.

t ontology is an RDF(S)/OWL file that provides the object classes and properties that sha
ate a Link dataset. A Link dataset specifies the linkages among documents and re-uses
lescriptions from the Index/dataset, and therefore shall import the Index dataset.

n these documents.-Most typical applications of Links are linkages:
bn a single element and a related document (e.g. a row in a spreadsheet and a GML file);

bn one element in one document and multiple related elements in other documents (e
rue element and the occurrences in a building model);

dset of elements in one document and related elements in multiple documents (e.g. a gy

iple
\ Ct:
ct:
be

1 be
the

ents

g. a

oup

colum

S and tie COrTesponding Specification ttems I a bittof quarntity and the processes ST

document).

lule

To identify certain elements within a document, this part of the ISO 21597 series provides three general
mechanisms: a string-based identifier; a query; or a URL-based identifier. The choice of the element
attributes used and syntax of identifiers and queries is left up to implementers.

Tables 7, 8 and 9 list the objects, datatype properties and object properties respectively that are used in
the Linkset ontology, providing brief descriptions of each.

16
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Table 7 — Classes defined in the Linkset ontology

Object name

Description

Is:BinaryLink

An Is:Link comprising exactly 2 individuals of class Is:LinkElement.

Is:DirectedLink

An Is:Link that uses the subproperties Is:hasFromLinkElement and
Is:hasToLinkElement to denote a direction of this link.

Is:DirectedBinaryLink

denote a direction of this link.

A subtype of a binary link (that has exactly 2 instances of Is:LinkElement) that
uses the subproperties Is:hasFromLinkElement and Is:hasToLinkElement to

Is:Directed1toNLink

A subtype of Is:DirectedLink mandating exactly 1 Is:hasFromLinkElement.

Is:Iglentifier

An abstract class for identifying an element within a document; in cas€és
where an identifier may be computed, this shall be managed by the
implementer since no method is specified in the ISO 21597 series.

Is:Identifier is the union of its disjoint subclasses Is:StringBasedldentifier,
Is:URIBasedldentifier and Is:QueryBasedldentifier. Considering‘the
owl:disjointUnionOf constraint definition (see Table 1), any individual
member of this class shall be a member of one and only one of its subclas

Ses.

Is:Link

A grouping of 1 or more instances of Is:LinkElement.

Is:LfnkElement

A class for referencing to a document or to ane¢lement in a document.

Is:QueryBasedldentifier

An identifier of an element in a document based upon a query.

Is:StringBasedldentifier

Identification of an element within a document via a String ID.

Is:URIBasedldentifier

URI/IRI-based identifier for a document, or element within a document,
located on the web.

That is

Table 8 — Datatype properties‘defined in the Linkset ontology

Datatype name

Description

Is:identifier

A datatype String property containing the actual ID string.

Is:identifierField

A String datatypgfer defining the field(s) where the identifier can be foungl;

in cases wherethe identifier is composed of multiple fields, the implement|
shall choose ‘the syntax rules.

er

Is:queryExpression

The queryresulting in an identifier.

Is:queryLanguage A query'language specification.
Is:ufi A-URI/IRI for referring to a document.
Table 9 — Object properties defined in the Linkset ontology
Objecttyp€name Description
Is:hpsldentifier, Arelation from Is:LinkElement to an Is:Identifier.
Is:hpsLinkElement Arelation from an Is:Link to an Is:LinkElement.

Is:hpsFromLinkElement

A relation from an Is:Link to an Is:LinkElement. It is a sub property of

L. Ll o] -
IS . TIUSLITIKLCICITICTIC.

Is:hasToLinkElement

A relation to an Is:Link from an Is:LinkElement. It is a sub property of
Is:hasLinkElement.

Is:hasDocument

A relation from a Is:LinkElement to a ct:Document.

Figure 10 shows the basic structure for an Is:Link dataset.

© IS0 2020 - All rights reserved
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@ Link

@ LinkElement

[ hasLinkElement : LinkElement[2..]

hasLinkElement

[ hasDocument : ct:Document (exactly 1 ct:Document)
[ hasldentifier : Identifier (max 1 Identifier)

e

-

.
‘-_bﬂ&léﬂf\f\ﬂ'

@ Identifier

.\_\

b
":g{}ufDocun‘lent

ct:Document
[ ct:alternativeDocument : ct:Document

[ ct:alternativeDocumentTo : ct:Document
= ct:belongsToContainer: chContaingrDeccripti

An Is:Link

Figure 10 — Is:Link context

(M ct:nextVersion : ct:Document(0..)
[ ct:priorVersion : ct:Document[0..1]
ct:filetype : string[0..1]
ct:format : string[0..1]
ct:name : string[1..1]
ctirequested : boolean[0..1]

as at least 2 instances of Is:LinkElement (Is:hasLinkElement). Ax\s:LinkElement referencgs a

ct:Document (Is:hasDocument) and optionally an identifier (Is:hasldentifier). The identifier referende is
necessary for deep linking, i.e. referencing individual elements within)a ct:Document and is explained

further in Figure 11.

Is:Link has pubclasses Is:BinaryLink and Is:DirectedLink.

Figure 11 shows the structure for Is:BinaryLink, with exactly two instances of Is:LinkElement via the Is:

hasLinkElement property. Furthermore, an Is:DirectedBinaryLink is defined as a subclass of Is:Binary

Link

with mandlatory properties Is:hasFromLinkElementi\and Is:hasToLinkElement. These properties |are
subproperties of Is:hasLinkElement. An Is:DirectedBinaryLink is a subclass of both Is:BinaryLink angl Is:
DirectedLink, inheriting all restrictions.
@ Link
[ h3sLinkElement : LinkElement{2..]
-
\A\\___.__H
\%vau
o
o
~and (hasLinkElement exactly 2) | e . hasLinkElement
By @ LinkElement
[ hasDocument : ct:Document (exactly 1 c:Document)
[ hasldentifier : Identifier (max 1 Identifier)
—_7__—_A____,_——~’f7~— g B //7
L— = Binarrbink — —
(M hasLinkElement : LinkElement([2..2] /,/
A /J//
/"‘//7
-l
=

@ DirectedBinaryLink

[ hasTolinkElement : LinkElement[1..1]

[ hasFromLinkElement : LinkElement[1..1]

18

Figure 11 — Is:BinaryLink context

© IS0 2020 - All rights reserved


https://standardsiso.com/api/?name=f70fe424d8683b5383df0fd5f1942aa2

IS0 21597-1:2020(E)

Figure 12 shows the structure for Is:DirectedLink, i.e. a relationship where the direction of the
relationship is significant. Here an Is:Directed1toNLink is defined as a subclass of Is:DirectedLink with an
additional “exactly 1” restriction on Is:hasFromLinkElement property.

@ Link
(M hasLinkElement : LinkElement[2..]

. haslinkElement

) DirectedLink
[ hasFromLinkElement : LinkElement[1..]

@ LinkElement

(M hasToLinkElement : LinkElement[1..]

hasToLinkElement ~
hasFromLinkElement

I hasDocument : ct:Document (exactly 1 Do
W hasldentifier : Identifier (max 1 Identifier)

Fument)

A 7
1’/—’
’ff,_;f‘ /
i -
@ DirectedBinaryLink //
(M hasFromLinkElement : LinkElement([1..1] =
(i hasToLinkElement : LinkElement[1..1] //
-

) Directed1toNLink
[ hasFromLinkElement : LinkElement[1..1]

Figure.12'— Is:DirectedLink context

Figlire 13 shows the objects and properties for Is:Identifier.

@ Identifier

JaN

© QueryBased|dentifier
Bl queryExpression : string[1..1]
I querylanguage : string[1..1]

@ URIBased|dentifier
B uri : anyURI[0..1]

AN e

® StringBasedidentifier
I identifier : string[1..1]
M identifierField : string[0..1]

Figure 13 — Is:Identifier context

Is:Identifier is the union of its disjoint subclasses Is:StringBasedldentifier, Is:URIBasedldentifier and Is:
QueryBasedldentifier. In the ISO 21597 series, this is interpreted as a constraint, having the effect of
making Is:Identifier an abstract superclass that shall be realized through one of those three subclasses.
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The Is:StringBasedldentifier has a mandatory Is:Identifier data type (xsd:string) for the actual ID. The
optional Is:identifierField can be used to supply extra information about the field, such as where to
find the ID.

The Is:URIBasedldentifier can be used to refer to a document or an element within a document using an
xsd:anyUri via the Is:uri datatype property.

The Is:QueryBasedldentifier has a mandatory Is:queryExpression datatype property, a mandatory Is:
queryLanguage datatype property and an optional Is:querySortExpression. An SQL query (such as “Select
ID from table where Country=‘Mexico’”) could be the input for the Is:queryExpression and “SQL’ could be
the query language. Alternatively an XQuery (such as “for $x in doc("costestimation.xml")/foundation/
objects wlHere $x/price>30 order by $x/id return $x/id”) could be the input the Is:queryExpresion,

“Xquery” cpuld be the query language.

4.4.4 Index dataset

A containef shall have one Index dataset called Index.rdf. The Index dataset shall reside in the roqt of
the container.

The Index [dataset shall import the Container ontology via owl:imports statenient in the owl:Ontology
resource. The owl:Ontology individual within this graph will be typed as a.ct:ContainerDescription and
its propertfies can be filled in. Individuals of ct:Document can be attached(to this description according
to the Contfainer ontology. Each individual of a ct:Document describesadocument. In case of an intefnal
document a reference to its location in the “Payload documents” folderis mandatory.

4.4.5 Link dataset

Any Link dptaset(s) included in the container shall reside in'the “Payload triples” folder and shall imjport
atleast Index.rdf and the Linkset ontology. It contains all'the links between documents as individuals of
Is:Link and|ls:LinkElement according to the Linkset ontology.

4.5 Verdioning
The purpose of versioning within the ISO.21597 series is to enable the following functionalities:

— enable|the delivery of various alternative solutions in one container (e.g. when proposing different
design|scenarios);

— enable|transfer of the histery of resources;

— enablelexchange of information about versions between partners to provide a means to refergnce
particyilar states ofthe information;

— enabling tracing-of previous versions.

Versioning|is-handled by adding versioning properties to the ontologies and restricting them to certain
domains andranges

The following subjects may be versioned:

— anindividual whichisamember of class ct:ContainerDescription as specified in the Container ontology;
version information at this level, if provided, specifies a version for the container as a whole;

— anindividual which is a member of class ct:Document as specified in the Container ontology; version
information at this level, if provided, specifies a version for the referenced document;

— an individual which is a member of ct:Linkset as specified in the Container ontology; version
information at this level specifies a version for a particular linkset.

If a resource is versioned, the property ct:versionID shall be used to indicate the version of the resource
and the corresponding property ct:versionDescription may be used to include a clarifying description
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of the version. This property is declared as functional and only one value is allowed. The ct:versionID
property shall have the range xsd:string. The ISO 21597 series does not prescribe any particular
formatting of the character string for the content of version identification, leaving that up to the user.

To enable tracking of version history for resources, a versioned resource may, besides ct:versionID,
indicate a prior version using the property ct:priorVersion. The object of a ct:priorVersion predicate shall
have the same type as its subject.

NOTE Versioning of data elements inside particular documents of particular formats (e.g. ENTITY instances
in .ifc-files) is out of scope for the ISO 21597 series.

Fi

— |an Index dataset, version 1.3, which references a prior version of the same container;
— |the container references a number of Link datasets and individuals of class ct:InternalDgcument;

— |two Link datasets, where one Link dataset is the ct:priorVersion of the othet“Link datasef;

-

— |three Documents: two IFC documents where one is the ct:priorVersign ofthe other; one spreadsheet
document referencing its ct:priorVersion (not present in this container).

[ @ <http://www.standards.iso.org/iso/21597/-1/ed-1/en/examples/versions¥ContainerDescription/1.2> I @ Linkse{ |
E ctfilename = | nksetZD.rd1

& ctversioninfo § 2.0

ct:prioii/ersion §
¥ “cont ct:prioriergon

@ <http://www.standards.iso.org/iso/21597/-1/ed-1/en/examples/versions#ContainerDescription/1.3> f @ Linkse| 2 ]
[5 ct:conformancelndicator = ICDD-Part1-Container ~
ct:containsLinkset K ctfilename = | nkset21.rd‘1

B ct:description = Example of a contain... B ctversioninfo } 2.1

B ctversioninfo = 1.3

@ <http://www.standards.iso.org/is0/21597/-1/ed-1/en/examples/versions=IFCljoc/1.7>
[ ctfilename = models/model1_170.if...
ct:containsDdwument E ctfiletype = ifc

' [ ctformat = application/octet-st...
E ct:name = modell
E ctversioninfo = 1.7

ct:containjDocument i
Ct:pHCNEFGICn

@ <http://www.standards.iso.org/iso/21597/-1/ed-1/en/examples/versions*IFCDpc/1.65>
5 ct:filename = models/model1_165.if...
B ctfiletype = ifc
B ct:format = application/octet-st...

E ct:name = modell.ifc
& ctiversioninfo = 1.65

& <http://www.standards.iso.org/iso/21597/-1/ed-1/en/examples/versionsSpreadsheetDoc/3.3>
_-_E ct:filename = example.xdsx
& ctfiletype = xlsx
Bl ct:format = application/vnd.open...
B ct:name = example
B ctversioninfo = 3.3

\%{ & <http://www.standards.iso.org/iso/21597/-1/ed-1/en/examples/versions=SpreadsheetDoc/3.2> ]

ct:priorVersion

Figure 14 — Example data with version information
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4.6 Additional properties in datasets

Individuals in a dataset shall only be members of classes defined in the ISO 21597 series. However,
it is permitted to use other predicates defined outside of the Container or Linkset namespaces to
define additional properties. These predicates and their objects can be used to exchange additional
information for individuals in the datasets.

The object can be a literal or a URIL. This document prescribes no further interpretation of these
additional properties and consequently each shall be handled as a key-value pair. Use case 1B in Annex A
includes an example of an additional property.

5 Confgrmance requirements

Any contajner file which is claimed to be in conformance with this document shall® satisfy| all
requirements in this clause.

The follow|ng requirements apply for the container:

1. The container shall be a valid ZIP64 file.
2. The container shall have an Index.rdf file in the root.
3. The container shall have the following folders:

a. “Opntology resources”;

b. “Phyload documents”;

c. “Phyload triples”.

4. If the pntology file Container.rdf and/or Linkset\rdf is included in the container, then it shal| be
locateilin the “Ontology resources” folder.

5. The container shall have the “icdd” filenatne extension.
The follow|ng requirements apply for the Index.rdf file:
1. It shall comply with RDF(S)/OWL,

2. It shal] be serialized in RDF/XML [W3C-RDF11-XML] or any other equivalent RDF serialisafion
recommended by W3C.

It shall comply withthe Container.rdf file as specified in this part of the ISO 21597 series.
It shall import the'Container.rdf ontology using owl:imports predicate.

It shall listallinternal documents and external documents.

o o W

It shalllist all datasets

It shall contain the value “ICDD-Part1-Container” for the ct:conformancelndicator property.
The following requirements apply for every Link dataset file:
1. Itshall comply with RDF(S)/OWL.

2. It shall be serialized in RDF/XML [W3C-RDF11-XML] or any other equivalent RDF serialisation
recommended by W3C.

3. It shall comply with the Linkset.rdf ontology as specified in this part of the ISO 21597 series.

4. Itshall be stored in the “Payload triples” folder.
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The following requirement applies for every document:
Each document contained in the container, shall be stored in the “Payload documents” folder.
The following requirement applies to the extendability of the ontologies:

No extensions are permitted, therefore the Index.rdf file and any Link dataset file may only contain
individuals that are in compliance with the classes as specified by Container.rdf and Linkset.rdf.

NOTE For validating RDF graphs, W3C offers a Shapes Constraint Language (SHACL) which is an official
W3C recommendation since 20 July 2017. It is envisaged that in the future SHACL will be of great importance

for theformal validation of RDF files Since it is a new fpr‘hnn]ngv, this document nn]y includes a examp]e in

Annlex D.
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A.1 Con

Annex A
(informative)

Use cases

ext

The use ca
manages 1t
inspection
outsourceq
contractor
contractor

A.2 Use

A2.1 Ge

The client

Figure A.1]
client asks

inspec
one or
a3Dm
a time

For the pu
requested
template f¢

TZxT

ses concern the business process of a public client in the infrastructure sector. This cl
he infrastructure in a particular region. As part of the management process) peri
5 are performed. The procedure for inspections is described in a manual. Inspections
to contractors. The use cases refer to the process on the interface between client
The client is using an ICDD container to make available the exchange 5equirements to
the contractor is using an ICDD container to deliver the required information.

known as asset with identification code 48D-100. Upon completion of the assignment,
for an information delivery with the following centent:

tion report (Excel, one line per constructionpart);

more photos for every issue reported;

odel (to visualize the construction <in IFC format);

sheet (to report hours worked on'this assignment - in Excel format).

Fpose of the assignment, the client provides/sends a container, equipped with slots for
documents. The information delivery specification is included in the container, as well
r the inspection repért and the timesheet.

The decomposition of a viaduct is required to be as follows:

viadud

lo:

t:

fouindation;

1d-bearing structure:

lent

pdic
are
and
the

case 1A — Delivery of documents
neral
requests the contractor to perform a maintenancevinspection of a viaduct (shown in

the

the
hs a

main girders;

bridge deck;

support:

abutments;

pillars;

expansion joint.

The template for an inspection report specifies the following data elements:

24

name of the construction;
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— asset ID;

— location;

— inspection date;

— name of Inspector 1;
— name of Inspector 2;

— partlID;

IS0 21597-1:2020(E)

— |parttype;

— |condition (good, moderate, bad, not relevant);
— |observed defects.

The template for a time sheet specifies the following data elements:
— |contract ID;

— |employee name;

— |employee ID;

— |year;

— |week;

— |day;

— |hours worked;

— |description.

Figure A.1 — Viaduct example
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A.2.2 Example container — Information delivery requirements

This example explains the container provided by the client.

Figure A.2

shows the structure of the container and shows the documents that are made available.

v (= usecase_la_requirements.icdd
v (= Ontology resources
L) Container.rdf

The Index.

Lo} Linksetrdf
v (= Payload documents
] IDSV1.pdf
= InspectionReportTemplate.xIsx
TimeSheetTemplate.xlsx
(& Payload triples
L) index.rdf

Wl

.

Figure A.2 — Example of a container structure

‘df in the root folder contains a listing of all the requested documents as well as those alrg

available :L
The insta

treated as
ContainerD
by several
URIs that i

the container. Figure A.3 shows an instance of aict‘ContainerDescription.

e has an URI which is highlighted in the resource form at the top of the screenshot an
the unique identifier for this container. This individual has an rdf:type predicate set tc

other predicates, each either havingta prescribed value (e.g. ct:description) or referrin
Hentify other objects (e.g. ct:createdBy refers to an instance of ct:Party via its URI).

In this example, the individual is related via the ct:containsDocument predicate to seven other U

One of the
with propé
this case, if
URIscanb

Note that s
flagged by
consequen

ke is opened up in Figure-As4, showing that it is of the type (rdf:type) ct:InternalDocu
brties ct:description, ct:filename, ct:filetype, ct:name and the ct:requested boolean, whic

set to true because the spreadsheet is requested to be provided by the contractor. The of
P opened as well.

ome documents are required to be provided by the receiver in a return container (see A.}
setting the.ct:requested boolean to true. Other documents are available in the container
Lly, are notyrequested (ct:requested is set to false).

ady

d is
ct:

escription making this resource a member of this class. As shown, this individual is described

> to

Is.
ent
N in
her

.3)
and
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URE Iht‘tps://standards.iso.orgﬁsoﬂ1 597/-1/ed-1/en/AnnexA/usecasela/requirements/index#id9dbébd96-db11-464a-a01a-82221016fbe6
~ Annotations

~ Other Properties
rdfitype ¥
|ct:C0ntainerDescription

owl:topDataProperty <~
owlk:topObjectProperty ~

ct:checksum <
ct:checksumAlgorithm <
_ct:conformancelndicator <

Hicop-part1-Container
NJ
ct:containsDocument < (\(1/
# |id39a2f462-8685-4258-8e33-8e1441bc1c3f oy
# id57460da1-87ec-4d74-bBda-cfofsf16bfof N
# ids5889¢5d9-8bge-4ech-gec2-9dbsbedechf \”
@ id9a34f397-aa5a-425-9109-4b4830ff 1505 (D
# [idof01 cef7-8939-4eed-ac88-27d49df430c3 AN
@ idb57cbaes-5¢10-448d-855b-f09b4b 146814 ~ V
# |idc59e723b-95a8-4e84-9154-54db44a240a1 v‘\J
ct:containsLinkset &\J
cticreatedBy ~ Y O
® [id0bs0eade-ebal-481f-bcd7-302c0de355b9 ~X
ct:icreationDate + O
[¥|2018-05-28T14:13:28.167 N\
N
ct:description ¥ s\o
Elicdd showcase 1a: Requirements container !
ctnextVersion ¥ i\\'\
ct:priorVersion + . ®$
ct:publishedBy ~ A\
¥ lidds49fa6d-8491-4af1-004f-09a760571c87 o)
ct:versionDescription ¥ ’\E\
[first version RS
ctversionlD « . N
Hh N
o
Figure A.3 — Excsgle of ct:ContainerDescription in the Index.rdf file of a container
&)
Q%\
0??‘
R
o)
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ct:containsDocument +

4 [id3932f462-8685-4258-8933-891441 bclc3f

ct

ct

S| §

€id57460da1-87ec-4d74-b8d4-cfof5f16bfof
rdf:type ¥

ct:internalDocument

ct:createdBy ¥

# idobs0eade-eba1-481f-bca7-309c0de355b9

ct:creationDate +

[ 2018-05-28T14:13:28.167

Ct.lr.c:u ;ptiuu

S| [Excel inspection report. One row in Excel must be for each construction part nQ
ct:filename (]QV
Ellinspection_48D-100.xls r\ Vv
ct:filetype ¥ A,

S| " <

ct:pame ¥

Blinspection_48D-100.xIs

:lequested ¥

| true

ct:yersionDescription OQ

Ellfirst version

wyersionlD <+

Figur

&)
This container can be downloaded via: h;‘g§§7115tandards.iso.org11501215971-1Zed-lzenZAnnemL

usecaselafrequirements.icdd. C;\\O

A.2.3 Exj

This exam

The delive

the inspection report. Se

28

?\
&
)

Iy container contai
folder of th

\\

¢ A.4 — A linked document (requested i&@ﬁ:tion report) in the example Index file

hmple container — lnfogl‘a-tion delivery

ple explains the contain@Qturned by the contractor.

v (= usecase_la_delivery.icdd
v (= Ontology resources
L) Container.rdf
L) Linkset rdf

e inspection report as a spreadsheet and the timesheet in the payload

e container. The-payload folder also contains a 3D IFC model and some pictures supporfing
€ g% ure A.5 for the structure of the container.

v (= Payload documents
-] damagedConcrete.jpg

InspectionReport.xisx
RustedRailing.jpg

[ TimeSheet.xlsx

Viaduct_48D-100.ifc
& Payload triples
) index.rdf

W[ ]

i

Figure A.5 — Example of container structure
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The ct:ContainerDescription links to the documents via individuals of ct:InternalDocuments. Figure A.6
shows the container description that links to an internal document.

ct:containsDocument =
@ id2b38a79a-dabs-43a9-ae24-ba362783bc96
@ |idsfadeads-80f3-4e45-bedd-ec892eafgd1c
# id65719912-f0aa-4934-b6ba-1fa4Sedeaacd
G id6eb00d4f-1e28-4989-a698-6e2622329720
rdf:type ¥
ct:internalDocument
ct:createdBy
¥ id14650ec7-5dd2-444c-8a49-217fcdded217

ct:creationDate +
[8/2018-05-28T14:13:28.167
ct:description ¥

B The inspection report
ct:filename «

S| InspectionReport.ﬂsx
ct:filetype ~

B xlsx ~
ct:format ~

S| application/vnd.openxmiformats-officedocument.spreadsheetml.sheet
cttname

S| InspectionReport.xlsx

ctrrequested ¥

1| false

ctwversionDescription ¥
Bl first version

ctversionlD =

S|H N
@ idcbdeabcs-54b4-4c33-b657-021156c99a96

Figure A.6 — A linked document (inspection report) in the example Index fil

W

Thif container can be downloaded via: https://standards.iso.org/iso/21597/-1/ed-1/eh/AnnexA/
usefasela/delivery.icdd.

A.3 Use case 1B —Delivery of documents with links

A.3.l1 General

Thip use case-is§’an extension of use case 1A. In this use case the client asks also to provide

— |thelinks between the construction parts as specified in the inspection report and the IF( elements;

— |the links between the construction parts as specified in the inspection report and photgs.

For the purpose of the assignment, the client provides a container, equipped with slots for the requested
documents. The above-mentioned requirements are added to the information delivery specification
and is stored as a successor of the information delivery specification used in the previous use case.

The client uses containers supplied by contractors for the purpose of reviewing inspection reports.
This means that the client has an application that shows the inspection report (Excel table), displays the
corresponding construction parts in a 3D-model and shows available photos for every construction part.
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A.3.2 Example container — Information delivery requirements

This container is very similar to the previous example and contains two information delivery
specifications which are related to each other via the ct:priorVersion property. Figure A.7 shows the link
to the new information delivery specification document.

URL: |https://standards.iso.org/iso/21597/-1/ed-1/en/AnnexA/usecase1B/requirements/index#id175d4acd-d662-4951-bf39-d663ec59d9e5
~ Annotations
~ Other Properties

-4

rdf:type
ctinternalDocument

owl:topD4
owl:topO}
ct:alterna
ct:alterna
ct:belong

cticreated
@ id19fg
ct:creatiol

©|2018-

taProperty ~
jectProperty ~
iveDocument +
iveDocumentTo ~
[ToContainer +~

By ~
d1d4-8ba2-49cd-bag99-eb218444da10
Date «

P5-28T14:13:28.167

ct:descripfion «

H|ips vdrsion 2

ct:filenam| =

E|ipsv2)

e
pdf

-

ct:filetypd
El pdf
ct:format

Eggpli@tion/pdf

A4

pdf

ct:name
SILEY
A4

ct:nextVefsion

fsion ¥

b681-2ff0-49a5-a690-79a4261fb8o4
ed

ct:priorVe
# idsaa

ctirreques 5o

1| false

ct:version|

B first v

Description ¥

rsion
D ¥

ctiversion|

S|H

Figure A;7— Example of a new Internal document with a ct:priorVersion

In additiorn], this\container contains three links between documents. The links are instances of Is:llink.
Figure A.8 shews all information of one link. The URI of the Is:Link instance is highlighted. This instgnce
is connectedvi ; [ i i oy i i i —Both
of these URIs are opened in Figure A.8 and have an Is:hasDocument connection to individuals of class ct:

InternalDocument that are defined in the Index.rdf.
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URI: [https://standards.iso.org/iso/21 597/-1/ed-1/en/AnnexA/usecase1B/requirements/links#|17a9d30¢c-8394-4f60-ae30-b3eesf387cb6

v Annotations

~ Other Properties
rdf:itype ¥

[Is:Link

Is:hasLinkElement ~

©le52961968-2482-4071-bfe-Tfadef05e3a7
rdf:type ¥

ils:LinkEIement

Is:hasDocument <

rdfitype <

9 |ct:lnternaIDocument

ct:description ¥

5| |Exce| template for the timesheet

ct:filename ¥

8 [TimesheetTemplate.xlsx

ctrrequested ¥

| false

ct:versionDescription ¥

Eﬁrst version

ctversionlD ¥

H1_

tyl lee8b74b4e-1a05-4e44-ae16-794ae7cab420
] rdf:type ¥

:Is:LinkEIement

Is:hasDocument <

€ indexid2288fd1a-6567-416e-85f2-cef53f7ae426

rdf:type <~

3 Ict:lntemalDocument

ct:description ¥

&

' [Time sheet

ct:filename +

fa\
' [timesheetads \J

s

-

ct:filetype ~

Bxis

o
ctrrequested ¥

C)V
EIWE n N

N
ct:versionDescrj A

S first versidn )

ct:\:ersi@§)v

E,h‘?b

%\)

e » |

i%ﬁc?ﬁ.S — Example of a link between a Timesheet template and the requested tilresheet

This container can be downloaded via:

usecaselb/requirements.icdd.

https:

standards.iso.or

A.3.3 Example container — Information delivery

This example explains the container returned by the contractor.

The contractor provides a container with the following information:

inspection report;

— timesheet report;

© IS0 2020 - All rights reserved

iso/21597/-1/ed-1/en/AnnexA

31


https://standards.iso.org/iso/21597/-1/ed-1/en/AnnexA/usecase1b/requirements.icdd
https://standards.iso.org/iso/21597/-1/ed-1/en/AnnexA/usecase1b/requirements.icdd
https://standardsiso.com/api/?name=f70fe424d8683b5383df0fd5f1942aa2

IS0 21597-1:2020(E)

— IFC model;

— photos of detected asset issues;

— thelinks between the construction parts as specified in the Inspection report and the IFC elements;
— the links between the construction parts and photos.

The container has detailed links between the IFC model and the inspection report spreadsheet. Elements
in the IFC file are identified using the GUID and linked to a specific row in the inspection report. In
addition, the link includes a picture. Consequently, an Is:Link is related to three instances of Is:LinkElement.

F' A9L ol janls 3 s £l ot £l 3 s £lat il ] £ 0 £ 3 4 i
lgure . IITUVVO dIl 10, LTIV ITTIOUATIIUU UlldU 11Id O LIITUU TIIOLAIICC O UL 1O, LITINLITITITTIU. UIIC UL LIICOU 1110 0dAdIIC S IS

opened, which refers via ct:Linkset:hasDocument to an internal document (rustedRailing.jpg).

| URL: |httpf://standards.iso.org/iso/21597/-1/ed-1/en/AnnexA/usecase1b/delivery/links#|1a5178ee-ale1-4b0e-8a28-54b6b3fa2423 A D
Is:hasLinkflement = '\"
€le689¢cb78-28a5-4ed1-b21b-c1aaad26al ef \

rdf:type < o&b
I{:LinkElement

‘v
cticrgatedBy + ~\
4 lindex:idad118169-4c6a-4afe-9c2a-5d21e6f2a602
IsshajDocument (‘\‘O
4ildexidfdea7eba-087b-4f8d-9a54-213a1a2c4cas
J

df:type ~ Q
¥ |ctiinternalDocument \/
FticreatedBy ‘\Q

[ index:id56551dad-83e0-45f3-ad56-cd79¢5138bd3

i a &
ft:creationDate o

i 2018-05-28T14:13:28.167

Jt:dcsuiption = ) A
[E] Issue with the Railing

ft:filename ~ A\v
15! RustedRailing.jpg

:Jt:filetype S ’.\E

4 jpg \

:‘thOH'Tldt - N C)\

B image/jpeg

\ >
:'t:name he {'&
[E] RustedRailing.jpg
[t:requested ~ O\,J
] | false

Ft:versionDescription VC'\\
1 first version
A4

Ft:versionlD +
- -

|1

\J

N
| ®lle69s 6099-c87F#e2-97bd-fb0d7e257 cee
® leacs ddfg<Scag-4f5d-908¢-248dfc7bd03c

Figure A.9 — Example of a link with an opened Is:LinkElement pointing to a JPG file

The other instances of Is:LinkElement refer to the excel sheet and to an IFC Entity within an IFC file.
Therefore an Is:StringBasedldentifier is used to capture the GUID of the IFC entity. Figure A.10 shows the
same Is:Link but this time the Is:LinkElement referring to the inspection report and the Is:LinkElement
referring to the IFC file are opened. Also the ct:Linkset:hasldentifier is opened demonstrating the
reference to an Is:StringBasedldentifier.

32 © IS0 2020 - All rights reserved


https://standardsiso.com/api/?name=f70fe424d8683b5383df0fd5f1942aa2

	Foreword
	Introduction
	1 Scope
	2 Normative references
	3 Terms, definitions and abbreviated terms
	3.1 Terms and definitions
	3.2 Abbreviated Terms
	4 Specifications
	4.1 Use of RDF, RDFS and OWL constructs
	4.2 Symbols and notations
	4.3 Container structure
	4.3.1 Overview
	4.3.2 “Ontology resources” folder
	4.3.3 “Payload documents” folder
	4.3.4 “Payload triples” folder
	4.4 Ontologies and datasets
	4.4.1 Overview
	4.4.2 Container ontology
	4.4.3 Linkset ontology
	4.4.4 Index dataset
	4.4.5 Link dataset
	4.5 Versioning
	4.6 Additional properties in datasets
	5 Conformance requirements
	Annex A (informative)  Use cases
	Annex B (informative)  Dublin Core interoperability
	Annex C (informative)  Bidirectional conversion of the ICDD container representation from RDF(S)/OWL to XSD/XML
	Annex D (informative)  How to validate with SHACL
	Annex E (normative)  Ontologies
	Bibliography

