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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical
Commission) form the specialized system for worldwide standardization. National bodies that are
members of ISO or IEC participate in the development of International Standards through technical

commit

tees established by the respective organization to deal with particular fields of technical

activity. ISO and IEC technical committees collaborate in fields of mutual interest. Other international

organiz

ations, governmental and non-governmental, in liaison with ISO and IEC, also take part in the

work.
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scribed in the ISO/IEC Directives, Part 1. In particular, the different approval .criterig
for the different types of document should be noted. This document was drafted in
nce with the editorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/diréctives o1
c.ch/members_experts/refdocs).
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) patent(s). ISO and IEC take no position concerning the evidence, validity or applicability of
med patent rights in respect thereof. As of the date of publication of this’"document, ISO and IE(
received notice of (a) patent(s) which may be required to implementithis document. However
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nters are cautioned that this may not represent the latest information, which may be obtained
patent database available at www.iso.org/patents and https://patents.iec.ch. ISO and IEC shal
eld responsible for identifying any or all such patent rights.

e name used in this document is information given for'the convenience of users and does nof
te an endorsement.

explanation of the voluntary nature of standards, the meaning of ISO specific terms and
ions related to conformity assessment, as_well as information about ISO's adherence td
rld Trade Organization (WTO) principlesyin the Technical Barriers to Trade (TBT) sedq

o.org/iso/foreword.html. In the IEC, see wWww.iec.ch/understanding-standards.
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cument was prepared jointly by Teghnical Committee ISO/IEC JTC 1, Information technology
mittee SC 32, Data management gid-interchange.

all parts in the ISO/IEC 15944 series can be found on the ISO and IEC websites.

dback or questions on-this document should be directed to the user’s national standards
A\ complete listing -of*-“these bodies can be found at www.iso.org/members.html and
c.ch/national-committees.
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Introduction

ISO/IEC 15944-4 defines the Open-edi Business Transaction Ontology (0eBTO) as a formal, rule-based
specification and definition of the concepts pertaining to business transactions and scenarios and the
relationships that hold among these concepts.

Figure 1 overviews the ontology of a business transaction. It is taken from ISO/IEC 15944-4:2015,
Figure 21, modified as follows to bring to light certain properties that were not illustrated at the time:

— the generalization of “Partner” to “Person” is according to ISO/IEC 15944-4:2015, FigureA8;
— the business policy connections between the three types (i.e. Economic Resource Type, Eqonomic
Event Type and Economic Role) is according to ISO/IEC 15944-4:2015, Figure 13; and
— the connections of party (OeP) and counterparty (OeCP) are shown as distinct persons| having
negotiated the Economic Contract.
negotiate party
negotiate counterparty
( Business
Bshaess % transaction
event
phases
economic specification é
Economic - Businegs
Economic contract {>| Agreement | governed | ransaction
resource
type \ - business
economic business policy
ificati bundle policy
typification economi
] specification economic
Location Economic |sPécification Economic
type . . role
reciprocal |: commitment economic_ Economic
ification specification] event
bp type business
ulfills policy .
typification typification
Eeconemic | resource-flow | Economic from
resource event Person
to
site duality materialized
settlement
Business Economic
location claim

Figure 1 — Open-edi Business Transaction Ontology

According to ISO/IEC 15944-4, each business entity, depicted as a box in the diagram, is a computable
representation of a real- world entity that participates, occurs, or is materialized during a business
transaction. These are either static representations for the duration of the business transaction or
dynamically changing representations implemented as individual state machines. Different business
events effecting the business transaction are inputs influencing different sets of one or more of the
state machines and changing their individual states. The particular states that each business entity can
exhibit are established prior to the business transaction starting in order that the state machines act

© ISO/IEC 2023 - All rights reserved v
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as deterministic automatons for the duration. Initiating the business transaction instantiates the state
machine of each business entity based on its negotiated definition.

The concept of a business collaboration that is illustrated in Figure 2. It has been updated from
ISO/IEC 15944-4:2015, Figure 3 to bring to light the party (OeP) and counterparty (OeCP) as distinct
persons of a generic nature, not necessarily a buyer nor a seller.

Collaboration space

Value exchange

-
—

Open-edi
party

Open-edi
counterparty

Figure 2 — Concept of a Business Collaboration

The collaboration space captures the information regarding a value exchange between the party and
counterfparty who have entered into an economic contract. The busiiless transaction occurs withir
this spqce. The duality of the business transaction is that it involves'two economic events, that is, twd
transfers of value in the value exchange. One transfer of value is ffom the OeP to the OeCP, and the othet
transferf of value is from the OeCP to the OeP.

ISO/IE( 15944-4 describes the ontology as the properties of this active multi-step process of thg
busineds transaction between party and counterparty ffom planning through to post-actualization. Thg
businegs transaction transits through a series of states, one with each step, with each state stimulus;
being a|business event. After any business event inthe business transaction one can view the status of
the intgrrelations between the ontology components as an outcome of that event.

This dpcument supplements ISO/IEC 15944-4 by describing the Open-edi Distributed Business
Transagtion Repository (OeDBTR) properties of an indelible history or formal record of these changeg
in interfrelations. This history can subsequently be queried or inspected. Without such a history of thg
state trpnsitions of business entities,there is no record of the life cycle of the business transaction from
instant]ation to termination.

vi © ISO/IEC 2023 - All rights reserved
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Information technology — Business operational view —

Part 21:
Guidance on the application of the Open-edi business

d o 0 [ 0108 Y 0 DUTECa DU C d d
epositories
Scope

['his document specifies the business operational view of an implementation of-an Open-edi Disf]
SO/IEC 15944-4 of a business transaction. The repository stores the, history of the transi
states of the economic claim and/or other business entities that happen‘over the course of a by
ransaction, and does so for a collection of business events. These business events, comp}
'ransactions and their states, can be identified unambiguouslycso.as to provide the ability to

repository offers users ubiquitous and robust access to thergcorded history.

based activities, looking back at the immutable record of the interactions between parties.

Dpen-edi Distributed Business Transaction Repository. For best performance, candidate techi
would likely exhibit properties of long-tertii’permanence, robust immutability, decentralized
listributed resilience, and fine-grained addressability.

2 Normative References

[he following documents are referred to in the text in such a way that some or all of their
indated references, thellatest edition of the referenced document (including any amendments)
SO/IEC 15944-4, Information technology — Business operational view — Part 4: Business traj
bcenarios — Accounting and economic ontology
B Terms and definitions

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

ributed

Business Transaction Repository (OeDBTR), building on the principles and concepts defjned in

ions in
usiness
ised of
inspect

br query the information at some point after the record has béen made. The distributed naturg of the

A history of business transactions of market exchanges‘can be useful in auditing or other m¢moing-

[his document does not specify the Functional(Services View of a particular implementatign of an

jologies
access,

content

constitutes requirements of*this document. For dated references, only the edition cited applies. For

hpplies.

saction

S and IEC maintain fprminnlngirn] databases foruse in standardization at the Fn]]m/\ring addrd

LSSes:

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

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

3.1
business

series of processes (3.34), each having a clearly understood purpose, involving more than one Person
(3.33), realized through the exchange of information and directed towards some mutually agreed upon

goal, extending over a period of time

[SOURCE: ISO/IEC 14662:2010, 3.2]

© ISO/IEC 2023 - All rights reserved
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3.2

business event

occurrence in time that an Open-edi Party (3.28) and an Open-edi Counterparty (3.26) in a business
transaction (3.4) wish to monitor or control

Note 1 to entry: Business events are the workflow tasks that business partners need to accomplish to complete
a business transaction among themselves. As business events occur, they cause a business transaction to move
through its various phases of planning, identification, negotiation, actualization, and post-actualization.

Note 2 to entry: Occurrences in time can either: (a) be internal as mutually agreed to among the parties to a
busines§ transaction and/or (b) reference some common publicly available and recognized date/time referencing
schema [e.g. one based on using ISO 8601 and/or ISO 19135 standards).

[SOURQE: ISO/IEC 15944-4:2015, 3.5 (adapted)]

3.3
busineps operational view
BOV
perspedtive of business transactions (3.4) limited to those aspects regarding the making of businesg
decisions and commitments (3.6) among Persons (3.33), which are needed for;the description of 2
busines§ transaction

[SOURJE: ISO/IEC 14662:2010, 3.3]

3.4
busineps transaction
predefihed set of activities and/or processes (3.34) of Persons (8.33) which is initiated by a Person tq
accompllish an explicitly shared business (3.1) goal and terminated upon recognition of one of the agreed
conclusfions by all the involved Persons although some of the recognition might be implicit

[SOUR(E: ISO/IEC 14662:2010, 3.4]

3.5
collabgration space
businegs activity space where an economic ¢xehange (3.12) of valued resources is viewed independently
and nofl from the perspective of any business partner

Note 1 tp entry: In collaboration spacepan-individual partner’s view of economic phenomena is de-emphasized
Thus, the use of common business and*accounting terms like purchase, sale, cash receipt, cash disbursement
raw materials, and finished goods; etc. is not allowed because they view resource flows from a participant’s
perspective.

[SOUR(E: ISO/IEC 15944~4:2015, 3.12]

3.6
commifment
making| or accepting of a right, obligation, liability or responsibility by a Person (3.33) that is capable of
enforcementiinithe jurisdictional domain in which the commitment is made

[SOUR(E:JSO/IEC 14662:2010, 3.5]

3.7
constraint

rule, explicitly stated, that prescribes, limits, governs or specifies any aspect of a business transaction
(3.4)

Note 1 to entry: Constraints are specified as rules forming part of components of Open-edi scenarios, i.e., as
scenario attributes, roles, and/or information bundles.

Note 2 to entry: For constraints to be registered for implementation in Open-edi, they shall have unique and
unambiguous identifiers.

2 © ISO/IEC 2023 - All rights reserved
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Note 3 to entry: A constraint may be agreed to among parties (condition of contract) and is therefore considered
an "internal constraint”. Or a constraint may be imposed on parties (e.g., laws, regulations, etc.), and is therefore

considered an "external constraint".
[SOURCE: ISO/IEC 15944-1:2023, 3.11]

3.8
data

reinterpretable representation of information (3.18) in a formalized manner suitable for communication,

interpretation, or processing

Note 1 to entry: Data can be processed by humans or by automatic means.
SOURCE: ISO/IEC 2382:2015, 2121272]

8.9
pBusiness
business transaction (3.4), involving the making of commitments (3.6), in a défined collaboratid
[3.5), among Persons (3.33) using their Information Technology System (3.20), according to (
btandards (3.30)

Note 1 to entry: eBusiness can be conducted on both a for-profit and not-for-profit basis.

Note 2 to entry: A key distinguishing aspect of eBusiness is that it invelves the making of commitment(
kind among the Persons in support of a mutually agreed upon goal;’involving their IT systems, and
hrough the use of EDI (using a variety of communication netwafks'including the Internet).

Note 3 to entry: eBusiness includes various application areas.such as e-commerce, e-administration, e-l
p- government, e-medicine, e-learning, etc.

Note 4 to entry: The equivalent French language term'for “eBusiness” is always presented in its plural fo
SOURCE: ISO/IEC 15944-7:2009, 3.6]

8.10

bconomic claim

bxpectation of one Person (3.33)toxeceive a future inflow of an economic resource (3.13) from
Person because of an economic exehange (3.12) which is currently incomplete

SOURCE: ISO/IEC 15944 -4:2015, 3.21]

8.11

pconomic event

bccurrence in time'wherein ownership of an economic resource (3.13) is transferred from ong
3.33) to anothep Person

Note 1 tosentry: Occurrences in time can either: (a) be internal as mutually agreed to among the par
businesstrdnsaction and/or (b) reference some common publicly available and recognized date/time ref
schemiar(e.g. one based on using ISO 8601 and/or ISO 19135 standards).

n space
pen-edi

5) of any
Hoing so

ogistics,

hnother

Person

ties to a
brencing

SOURCE: ISO/IEC 15944-4:2015, 3.25]

3.12
economic exchange
type of a business transaction (3.4) where the goal is an exchange of economic resources (3.13) b

etween

two Persons (3.33) where both parties derive higher utility after the settlement of the business

transaction.

Note 1 to entry: An economic exchange usually involves two economic events with different types of e

conomic

resources flowing in opposite directions. For example, an exchange of cash for a good involves a shipment with a

requited payment following.

[SOURCE: ISO/IEC 15944-4:2015, 3.27]

© ISO/IEC 2023 - All rights reserved
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3.13
economic resource
good, right, or service of value, under the control of a Person (3.33)

[SOURCE: ISO/IEC 15944-4:2015, 3.28]

3.14
Electronic Data Interchange
EDI

automated pYr‘hnngp of any prpdpfinpd and structured data for business (ﬂ) purposes amaon
informdtion systems of two or more Persons (3.33)

Note 1 tp entry: This definition includes all categories of electronic business transactions.
[SOUR(E: ISO/IEC 14662:2010, 3.8]

3.15

entity
any corlcrete or abstract thing that exists, did exist, or might exist, including assgciations among thesg
things

EXAMPI.E A person, object, event, idea, process, etc.
Note 1 tp entry: An entity exists whether data about it are available or not.
[SOURQE: ISO/IEC 2382:2015, 2121433]

3.16
external constraint

constrajnt (3.7) which takes precedence over internal con$traints (3.21) in a business transaction (3.4)
i.e. is eqternal to those agreed upon by the parties to a business transaction

Note 1 to entry: Normally, external constraints are créated by law, regulation, orders, treaties, conventions o}
similar instruments.

Note 2 tp entry: Other sources of external conStraints are those of a sectorial nature, those which pertain to 3
particulpr jurisdictional domain or mutually agreed common business conventions (e.g., INCOTERMS, exchanges
etc.).

Note 3 fo entry: External constraits)can apply to the nature of the good, service and/or right provided in 4
busines§ transaction.

Note 4 [to entry: External (cefistraints can demand that a party to a business transaction meet specifi
ents of a particulagrole. For example:

Note 5t . ; S
transaction are also to form the whole of a business transaction (e.g., for legal or audit purposes), all constraints
shall be recorded. For example, there may be a legal or audit requirement to maintain the complete set of recorded
information pertaining to a business transaction, i.e., as the information bundles exchanged, as a "record".

Note 6 to entry: A minimum external constraint applicable to a business transaction often requires one to

differentiate whether the Person that is a party to a business transaction is an "individual”, "organization", or
"public administration". For example, privacy rights apply only to a Person as an "individual".

[SOURCE: ISO/IEC 15944-1:2023, 3.23]

4 © ISO/IEC 2023 - All rights reserved
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3.17

Functional Service View

FSV

perspective of business transactions (3.4) limited to those information technology interoperability
aspects of Information Technology Systems (3.20) needed to support the execution of Open-edi
transactions (3.31)

[SOURCE: ISO/IEC 14662:2010, 3.10]

3.18

nformation
knowledge concerning objects (3.23), such as facts, events, things, processes (3.34), or ideasyincluding
concepts, that within a certain context has a particular meaning

SOURCE: ISO 2382-1:1993 (01.01.01)]

8.19

nformation Bundle
B

formal description of the semantics of the recorded information (3.36)to be exchanged by Qpen-edi
Parties (3.28) playing roles (3.38) in an Open-edi Scenario (3.29)

SOURCE: ISO/IEC 14662:2010, 3.11]

8.20

nformation Technology System
T System

bet of one or more computers, associated software, péeripherals, terminals, human operations, physical
processes, information transfer means, that foffm an autonomous whole, capable of performing
nformation processing and/or information transfer

SOURCE: ISO/IEC 14662:2010, 3.13]

8.21

nternal constraint
Fonstraint (3.7) which forms pant of the commitment(s) (3.6) mutually agreed to among the parties to a
business transaction (3.4)

Note 1 to entry: Internal cofistraints are self-imposed. They provide a simplified view for modelling and re-use
bf scenario components of @’business transaction for which there are no external constraints or restri¢tions to
he nature of the conduct)of a business transaction other than those mutually agreed to by the buyer and seller.

SOURCE: ISO/IEG15944-1:2023, 3.11]

8.22

materialized
hssociation between an economic event (3.11) and an economic claim (3.10) where the occurrende of the
Pconomic event causes the economic claim to come into existence

object
anything perceivable or conceivable

Note 1 to entry: Objects may also be material, (e.g., engine, a sheet of paper, a diamond), or immaterial, (e.g.,
conversion ratio, a project play), or imagined, (e.g., a unicorn).

[SOURCE: ISO 1087-1:2000, 3.1.1]

© ISO/IEC 2023 - All rights reserved 5
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3.24

Open-edi

Electronic Data Interchange (3.14) among multiple autonomous Persons (3.33) to accomplish an explicit
shared business (3.1) goal according to Open-edi standards (3.30)

[SOURCE: ISO/IEC 14662:2010, 3.14]

3.25

Open-edi Business Transaction Ontology
0eBTO
formal,[rule-based specification and definition of the concepts pertaining to business transactions (34
and sceparios and the relationships that hold among those concepts

[SOUR(E: ISO/IEC 15944-4:2015, 3.44]

3.26
Open-¢di Counterparty
OeCP
Open-edi Party (3.28) distinct from another Open-edi Party where both have negotiated roles (3.38) in ar
econonlic contract and between which there is an exchange of value in a businesstransaction (3.4), such
that the¢ temporal distinction is an Open-edi Counterparty is the responding)party in the relationship
initiatef by another Open-edi Party

3.27
Open-gdi Distributed Business Transaction Repository

OeDBTR

repositpry storing, in a distributed manner, sets of recorded infarmation regarding business transactions
(3.4)

3.28
Open-¢di Party
OeP
Person (3.33) that participates in Open-edi (3.24)

Note 1 fo entry: Often referred to generically.in this and other eBusiness standards (e.g. other parts of thij
ISO/IEC[15944 multi-part “eBusiness” stanidard) as “party” or “parties” for any entity modelled as a Person as
playing h role in Open-edi Scenarios.

[SOURCE: ISO/IEC 14662:2010, 3(17]

3.29
Open-¢di Scenario
OeS
formal gpecificationrofd class of business transactions (3.4) having the same business (3.1) goal

[SOURJE: ISO/IEC)14662:2010, 3.18]

3.30
Open-¢gdi-standard
standard that complies with the Upen-edi Reference Model

[SOURCE: ISO/IEC 14662:2010, 3.19]

3.31
Open-edi transaction
business transaction (3.4) that is in compliance with an Open-edi Scenario (3.29)

[SOURCE: ISO/IEC 14662:2010, 3.23]

6 © ISO/IEC 2023 - All rights reserved
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3.32
organization
unique framework of authority within which a person or persons act, or are designated to act, towards

some purpose
Note 1 to entry: The kinds of organizations covered by this part of ISO/IEC 15944 include the following examples:
a) anorganization incorporated under law.

b) an unincorporated organization or activity providing goods and/or services, including:

1) partnerships;

2) social or other non-profit organizations or similar bodies in which ownershiplor control is
vested in a group of individuals;

3) sole proprietorships;
4) governmental bodies.

) groupings of the above types of organizations where there is a need<to identify these in infgrmation
interchange.

SOURCE: ISO/IEC 6523-1: 1998, 3.1]

8.33

Person
bntity (3.15), i.e. a natural or legal person, recognized . by‘law as having legal rights and duties) able to
make commitment(s) (3.6), assume and fulfil resulting obligation(s), and able to be held accountgable for

ts action(s)

Note 1 to entry: Synonyms for “legal person” include “artificial person”, “body corporate”, etc., dependirg on the
erminology used in competent jurisdictions.

Note 2 to entry: Person is capitalized to indicate that it is being utilized as formally defined in the standgrds and
o differentiate it from its day-to-day usel

Note 3 to entry: Minimum and common external constraints applicable to a business transaction often| require
bne to differentiate among three common sub-types of Person, namely “individual”, “organization”, and “public
hdministration”.

SOURCE: ISO/IEC 14662:2010, 3.24]

8.34

process
beries of actiohs or events taking place in a defined manner leading to the accomplishment of an

bxpected résult
SOURGE? ISO/IEC 15944-1:2023, 3.53]

B35
public admminmistration
entity (3.15), i.e., a Person (3.33), which is an organization (3.32) and has the added attribute of being

authorized to act on behalf of a regulator (3.37)

[SOURCE: ISO/IEC 15944-1:2023, 3.54]

3.36

recorded information

any information (3.18) that is recorded on or in a medium (3.24) irrespective of form, recording medium
or technology used, and in a manner allowing for storage and retrieval

Note 1 to entry: This is a generic definition and is independent of any ontology (e.g., those of “facts” versus “data”
versus “information” versus “intelligence” versus “knowledge”, etc.).

© ISO/IEC 2023 - All rights reserved 7
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Note 2 to entry: Through the use of the term “information”, all attributes of this term are inherited in this
definition.

Note 3 to entry: This definition covers:

a) any form of recorded information, means of recording, and any medium on which information can be
recorded; and,

b) all types of recorded information including all data types, instructions or software, databases, etc.

[SOURGE:ISO/IEG 15944.1:2023, 3.56]

3.37
regulator

Person ((3.33) who has authority to prescribe external constraint (3.16) which serve as principles
policieq or rules governing or prescribing the behavior of Persons involved in a business transaction
(3.4) as|well as the provisioning of goods, services, and/or rights interchanged

[SOUR(E: ISO/IEC 15944-1:2023, 3.59]

3.38
role
specifiqation which models an external intended behavior (as allowed within a scenario) of an Open-ed
Party (3.28)

[SOURAE: ISO/IEC 14662:2010, 3.25]

3.39
Semantic Component
SC
unit of fecorded information (3.36) unambiguously defited in the context of the business (3.1) goal of thg
busines§ transaction (3.4)

Note 1 tp entry: An SC may be atomic or composed of other SCs.
[SOURCE: ISO/IEC 14662:2010, 3.27]

3.40
set of recorded information

recordefd information (3.36) of an(organization (3.32) or public administration (3.35), which is under theg
controlof the same and which is treated as a unit in its information life cycle

Note 1 tp entry: An SRI can.be-a physical or digital document, a record, a file, etc., that can be read, perceived o1
heard by a person or computer system or similar device.

Note 2 flo entry: An_SRTis a unit of recorded information that is unambiguously defined in the context of thg
businesg goals of the(organization, i.e. a semantic component.

into another<new” SRI. Both types can exist simultaneously within the information management systems of aij

Note 3¥ enttyAn SRI can be self-standing (atomic), or an SRI can consist of a bundling of two or more SRIs
organization.

[SOURCE: ISO/IEC 15944-5:2008, 3.137]

341

settlement

association between a requiting economic event (3.11) and an economic claim (3.10) where the
occurrence of the event causes the economic claim to expire

[SOURCE: ISO/IEC 15944-4:2015, 3.63]
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4 Symbols and abbreviations

BOV Business Operational View
EDI Electronic Data Interchange
FSV Functional Service View

IB Information Bundle

T Information Technology

T System Information Technology System
DeBTO Open-edi Business Transaction Ontology
DeCP Open-edi Counterparty

DeDBTR  Open-edi Distributed Business Transaction Repository

DeP Open-edi Party
5C Semantic Component
BRI Set of Recorded Information

b Ontology of an Open-edi Distributed Business Transaction Repository

5.1 Transitions of the economic claim in a business transaction

Critical to the prototypical business transaction described in ISO/IEC 15944-4 are the ed

business entities can be recofded in an Open-edi Distributed Business Document Repository (Og

SO/IEC 15944-4:2015, Figure 1. Depicted here is an example business transaction of two T

those goods. Two-persons are involved, the seller [the Open-edi Party (OeP)] and the buyer [th
edi counterparty (OeCP)] in dual economic events where the economic claim materialized fj
bxchange is-sémehow settled.

Economic
resources Person

onomic

resources being exchanged between persons to fulfil an economic event. An economic resourfe from
the party to the counterparty is exchanged for an economic resource from the counterparty to the
pbarty. The economic claim is but oné example of many business entities of the business tranpaction.
Describing the history of the ecenomic claim provides an illustration of how the history of anjy of the

DBTR).

Consider in Figure 3, the basic components of a business transaction ontology takeph from

equited

bconomic events involving two economic resources, some goods being sold and some paynjent for

e Open-
om the

b _é resource flow Economic from ﬂ _’
event

Resl Res2 Seller Buyer

duality

to

materialized

Settlement
Economic
claim

Figure 3 — Basic Open-edi Business Transaction Ontology components
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An instantaneous settlement would effect two transfers at the same time, with no need for a lingering
economic claim. In this example, the buyer presents the requiting payment to the seller who then
immediately exchanges it for the goods. In effect, this immediate exchange both materializes and settles

the eco

nomic claim as a single state transition. This is illustrated in Figure 4. The state transition

also would be representative of non-monetary-based economic events where the materialization and

settlem

ent are instantaneous and implicit in the nature of the exchange of the non- monetary resources.

Economic
resources Person

More c];mmonly, perhaps through some logistics process, the econemic transfer has been completed

in one
econonj
sale of
kind of
transfe

Moreov
progres
anegot

Here w
settlem
per ISO

Higure 4 — State transition for the instantaneous settlement of @ materialized claim

é resource jlow Economic from #
event

Resl Res2 to Seller Buyer

materialized

Instantaneous
exchange

Economic
claim

irection by the successful delivery to and receipt of thé/goods by the buyer. This triggers the
ic claim of a monetary amount from the seller requiring.materialization and settlement. For the
roods this economic claim is usually expressed fronmiseller to buyer in the formal form of somg
a commercial invoice as a demand for payment~Fhe final settlement completes the economic
- in the other direction with the successful remittance of the full payment of the invoice.

er, non-monetary-based economic events\also may be governed by a business process tha
ses the economic claim from materialization to settlement. Examples would be a qualification o1
ation of the terms of rights or privileges'in exchange for evidence of entitlement of said benefits

ould be a period of time elapsing from the materialization of the economic claim to its
ent, possibly involving a number of intermediate steps as Business Events in a temporal ordej
IEC 15944-4, triggering transitions in the state of the economic claim as shown in Figure 5.

Economic
resources Person

é resource flow Economic from @ *
event

Resi /~Res2 Seller Buyer

to

materialized

duality
—
-
— ?
i
?'\\}

states

Economic
claim

Figure 5 — Changing state of an economic claim

These business events recognized between the OeP and OeCP need to be agreed upon in the negotiation

phase o

f the business transaction so that the seller and buyer can progress the economic claim through

the transitions in state from materialization to settlement. Consider the Figure 6 illustrative example

10
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of a simple state machine of the business events for an invoice using a simplified notation of initial,
intermediate, and final states and the flow between states based on decisions that need to be made.

Seller Buyer
Materialization

[ ] \
Termination
® | ISSUED

| VOIE)ED | — :
¢ O
& l

A ACCEPTED |

| DISPUTED | / |
|

| REMITTED

]
| <¢>|\l

:

Settlement

®

UNDERPAID

Figure 6 — Example simplé invoice business event state machine

NOTE 1  This example includes the jtoncept of termination for a materialized economic claim thg
‘equire the materialization of a revised’economic claim. Such a modification of the original terms of t
bxchange might be required in the example of damaged or incomplete goods or a misunderstanding of te
vould nullify the original econemic claim in preference for a revision that addresses the prior inconsi
[his does not supplant the ultinrate requirement for a satisfying materialization and settlement for the e
flaim as described and depieted in ISO/IEC 15944-4, but recognizes the real-world occurrences of sul
hlternate paths are speeified in the negotiation phase of the business transaction.

NOTE 2  The terni\'underpaid” represents the concept of insufficient payment.

[he ISO/IEC/15944-4 business transaction components are illustrated below using a subse
business entities shown in Figure 1.

['he first business event is when the economic claim is materialized, that is, the invoice is pr
‘rorn the seller to the buyer. That initializes the invoice in the state of “ISSUED”. See Figure 7.

t would
he value
'ms that
ttencies.
conomic
ch. Such

[ of the

bsented

© ISO/IEC 2023 - All rights reserved
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Economic
resources Person

é resource flow Economic from i "
event !

Resl Res2

r |
: !
! 1
{
: !
[ 1
: 1
|
| to Seller Buyer i
]
H materialized |—| i
' .
' Settlement duality i
{ISSUED !
H []
E Invoice '
|
H Economic i
H claim !
B1 :

Figure 7 — Example transaction with an economic claim having been matenialized

The se¢ond business event happens when the buyer disputes the invoice. They do not agree with
somethfng about the invoice. This transitions the invoice to the state of “DISRUTED”. See Figure 8.

Economic
resources Person

& resource flow i
5 é fl Economic frém i "
— event !

Res1 Res2 to Seller Buyer

duality

materialized

Settlement

DISPUTED

Invoice

Economic
H claim

Figure 8 — Example state after a dispute

The third business event happens when the seller disagrees with the disputation arguments ang
resubmfits the original itdvoice again unchanged. This transitions the invoice back to the state of
“ISSUED”. See Figure 9.

Economic
resources Person

é resource flow Economic from ‘ ’
event !

Resl Res2 Seller Buyer
materialized |—|

duality

ta

Settlement

ISSUED

Invoice

Economic
H claim

Figure 9 — Example state after disagreeing with the dispute
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The fourth business event happens when the buyer has accepted all aspects of the invoice. This
transitions the invoice to the state of “ACCEPTED”. See Figure 10.

Figure 12-

i- Economic :
[ resources Person '
| i
i é resource flow Economic from ‘ " |
: event v :
| Resl Res2 to Seller Buyer |
I [}
|
! materialized |—| i
[} d I
' Settlement uality i
| ACCEPTED :
[} 1
i Invoice |
|
' Economic :
' claim :
[} ]
[}

Figure 10 — Example state after accepting the’invoice

Person

['he fifth business event happens when the buyer asserts that the inhvoice has been remitted in fj
[ransitions the invoice to the state of “REMITTED”. See Figure 115

2t

i- Economic

[ resources

|

I

: é resource flow Economie from
: p event

| Resl Res2 to
| | |

' materialized

| duali

! Settlement v

i | REMITTED

[}

}

| Invoice

i Economic

' claim

Seller Buyer

Figure 11 — Example state after asserting payment

[he sixth business event happens when the seller reviews their bank account only to find {
enough money has been remitted. This transitions the invoice to the state of “UNDERPAI

11l. This

© ISO/IEC 2023 - All rights reserved
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Economic
resources Person

resource flow i
4 é fl Economic from i "
event :

Resl Res2

r |
| !
! 1
| i
i !
|l
i !
1 to Seller Buyer |
]
H materialized |—| i
H .
' Settlement duality i
| | UNDERPAID) !
K [}
E Invoice '
|
H Economic :
H claim !
B6 :

Figure 12 — Example state after checking the bank account

The seyenth business event happens when the buyer asserts once again that'the invoice has beer
remitteld in full. This transitions the invoice back to the state of “REMITTED. Se€ Figure 13.

Economic
resources Person

é resource flow Economic frém ‘ ’
event *

Res1 Res2 to Seller Buyer

duality

materialized

Settlement

REMITTED

Invoice

Economic
H claim

Figure 13 — Example state after asserting payment a second time

The eighth business event llappens when the seller has confirmed that full payment has been made
This trgnsitions the invoiceto the final state of “PAID”. See Figure 14.

Ecofiomic
resources Person

resource flow :
4 é Sl Economic from i ’
event ‘

Resl Res2 Seller Buyer

to
L
Settlement duality
PAID
Invoice
Economic
M claim

S g S S

Figure 14 — Example state after full payment received
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At this point the economic claim has been settled. This satisfies the materialization/settlement
contributions of the economic claim as depicted in a business transaction defined in ISO/IEC 15944-4.
The completed deposit of funds is the successful transfer of the money economic resource from the

buyer back to the seller in exchange for the goods.

However, the illustrative use of invoice in Figure 7 to Figure 14 is but one example of a reified economic

claim.

Economic claims need not necessarily involve currency or monetary return. A barter transaction can

f‘nficfy the pprr‘pivpd balance of Economic Resources gning in both directions hetween persons

Economic claims need not necessarily involve tangible items. For example, an economic-claif
exchange of a government tax credit in return for a successful submission being made of'an‘app
for the credit. In such an example, the OeP is the applicant and the OeCP is the government
And in such an example, the available state transitions are semantically identifiedvery differe
nteract very differently than for the above example of an invoice. These different sequences of
bvents would be specified in a different set of economic commitments in the{aegotiation phas
business transaction.

Moreover, the example state transitions for an invoice are merely ilustrative and an invoi
machine in particular can very well be a complex interaction between‘the persons and their f
bervices representatives who are then introduced into the businesstransactions as additional
nvolved in the business transaction.

b.2 Repository of business transaction information

11l of the snapshots of state transitions of this business entity for future reference. In Figurg

bvent and the resulting state transitions from:that event happening. In this example, the inde
Viewer is inspecting the “ACCEPTED” state@fthe economic claim.

n is the
lication
agency.
tly and
usiness
e of the

e state
nancial
bersons

All of the economic claim state transitions have happéened in a time sequence, and the OeDBTR stores

b 15, an

ndependent view of this business transaction can'identify, query, and inspect any particular tlusiness

endent

Open-edi distributedbusiness __-+ -1 !
. . -~ [ -
transaction repdsitory __--"" __.-r I 2 - S L e

\

g, T

Figure 15 — Business transaction repository record of history of state transitions after

business events of a single business entity

The specified state machine for the economic claim business entity negotiated during the negotiation
phase of the business transaction, regardless of the domain in which the business transaction is

© ISO/IEC 2023 - All rights reserved
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performed (e.g. not just for an invoice but any transaction), governs the available states of the economic
claim.

The prototypical Open-edi Business Transaction Ontology (0eBTO) governs the suite of business
entities available to be tracked in the OeDBTR repository. As shown in Figure 16, the OeDBTR to be
implemented for a particular type of business transaction stores the history of the state changes
described by the state machines for any suite of the business entities described in ISO/IEC 15944-4
and illustrated in Figure 1 to be tracked in the repository. An independent viewer can then reliably
query or 1nspect the recorded change of state of any of the OeBTO busmess ent1t1es In Flgure 16, the

Open-edi distributed business
transaction repository

> Time sequence of recorded business events

Figure 16 — Business transaction repesitory record of history of state transitions after
business-events of all business entities

The enfire business transaction-~itself is addressable, and all entities within the transaction are
addresgable, in order that all can;be referenced by queries at some point after the state of the businesg
transadtion has terminated.

From g business operational view, the repository shall be accessible to all parties for whom the
repositpry is serving qugries of its immutable contents. Such access in the environment shall be open ta
its authjorized usersy@and be ubiquitous and robust in its availability to those users.

The reduisite properties of such a repository of having decentralized access by users’ IT systems ang
being sforedyin a distributed fashion for resilience and integrity are regarded as properties of thg
Functi(1na1 Services View.

5.3 Implementation rules of a business transaction information repository

5.3.1 Rule1l

An Open-edi Distributed Business Transaction Repository (OeDBTR) shall be a queryable data store of
snapshots of business transaction entities of business transactions.

5.3.2 Rule2

Each business transaction snapshot shall be taken after the impact of a business event has been
assessed for each affected entity.
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