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Foreword

ISO (the

International Organization for Standardization) and IEC (the International Electrotechnical

Commission) form the specialized system for worldwide standardization. National bodies that are
members of ISO or IEC participate in the development of International Standards through technical
committees established by the respective organization to deal with particular fields of technical

activity.

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

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

work. |

the field of information technology, ISO and [EC have established a joint technical committe
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pxplanation on the meaning of ISO specific terms and expressions related to conformitly

(TBT) see the following URL: Foreword - Supplementary information

mittee responsible for this document is ISOAIEC JTC 1, Information technology, SC 32, Dat]
ent and interchange.

[

bnd edition cancels and replaces the firstedition (ISO/IEC 15944-4:2007), of which it constitutes
revision.

[%}

15944 consists of the following parts, under the general title Information technology — Busines
nal View:

1: Operational aspects of Open-edi for implementation
2: Registration of scenarios and their components as business objects
4: Business trgnsaction scenarios — Accounting and economic ontology

5: Identificgtion and referencing of requirements of jurisdictional domains as sources of externgl
traints

6: Aechnical introduction to e-Business modelling [ Technical Report]

—  Par

— Part 8: Identification of privacy requirements as external constraints on business transactions

— Part 9: Business transaction traceability framework for commitment exchange

— Part 10: IT-enabled coded domains as semantic components in business transactions

— Part 20: Linking business operational view to functional service view to functional service view

The following parts are under preparation:

— Part 11: Descriptive techniques for foundational modelling in Open-edi

iv
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0 Introduction

0.1 Purpose and overview

This work is motivated with important ideas from the ISO Open-edi specifications as represented
in ISO/IEC 15944-1. In ISO/IEC 15944-1 and in some of its earlier foundational expositions, such as
ISO/IEC 14662, there were important concepts defined and interrelated such as business transaction,
fundamental activities of a business transaction, commitment, Person, role, scenario, and others. A need
for relating all of these concepts in a formal framework for the Open-edi work is apparent.

jhis is a question of ontology: a formal specification of the concepts that exist in some domain'ef interest
nd the relationships that hold theml[1Z]. In this case, the domains of interest are those that enfompass
pen-edi activities, that is, law, economics, and accounting in an extended sense,niot the |internal
ccounting of one particular firm, but the accountabilities of each of the participants,in a market-based
usiness transaction.

o0 O

ntologies are generally classified as either upper-level ontologies, dealing with-generalized phgnomena
ke time, space, and causality, or domain ontologies, dealing with phengmena in a specific field like
hilitary operations, manufacturing, medical practice, or business. \Fhé economic and ac¢ounting
ntology being used in electronic business eXtended Markup Language (ebXML), in the UN{CEFACT
hodelling methodology, and E-Commerce Integration Meta-Framework (ECIMF) work is entjtled the
esource-Event-Agent (REA) ontologyl). REA is used here as ap-ontological framework for specifying
he concepts and relationships involved in business transactions and scenarios in the Open-edi sense
f those terms. The resulting framework is titled the Opensedi business transaction ontology (PeBTO).

o ¢ MmO 0 =0

The REA ontology is actually an elementary set of concepts derived from basic definitions in ac¢ounting
and economics. These concepts are illustrated most simply with a UML class diagram. See Figure|1l, which
illustrates the simple Resource-Event-Agent structure that gives REA its name. A business trapsaction

dr exchange has two REA constellations joinedstogether, noting that the two parties to a simpl¢ market
transfer expect to receive something of valtie in return when they trade. For example, a seller, who
delivers a product to a buyer, expects a requiting cash payment in return.
from
E i resource-flow E i Person
Rconomlc cgnomlc (Economic
esource vent Agent)
to
duality

Figure 1 — Basic economic primitives of the Open-edi ontology

[here are some Specific points of synergy between the REA ontology and the ISO Upen-edi specitications
as represented in ISO/IEC 15944-1.

ISO/IEC 15944-1, 3.9 defines commitment as “the making or accepting of a right, obligation, liability, or
responsibility by a Person...”. Commitment is a central concept in REA. Commitments are promises to
execute future economic events, for example, to fulfill an order by executing a delivery event.

ISO/IEC 15944-1, 6.1.3, Rule 1 states: “Business transactions require both information exchange and
commitment exchange.” REA firmly agrees with and helps give definition to this assertion. Reciprocal
commitments are exchanged in REA via economic contracts that govern exchanges, while information

1) Elements of the REA ontology as they are used in other standards work are explained in Annex B.
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exchange is tracked via business events that govern the state transitions of business transaction entities
that represent various economic phenomena.

ISO/IEC 15944-1, 6.3.1, Rule 39 states: “Conceptually a business transaction can be considered to
be constructed from a set of fundamental activities. They are planning, identification, negotiation,
actualization, and post-actualization.” For REA, actualization is the execution of economic events that
fulfill commitments. Planning and identification involve business partners with types of economic
resources, events, and persons, while negotiation is finalized by an economic contract which is a bundle
of commltments The UN/CEFACT Business Process Group has also defined negotlatlon protocols that
ist i >1

RS = 7]

infrastrficture and the policy infrastructure. A business transaction specifies, in ajdescriptive sens{
actual business events of what has occurred or has been committed to. Conversely, a scenario is mor
prescrigtive: it configures what could be or should be. The realm of both descriptions and prescription
is imporftant both to Open-edi and REA, and they can work well in developingstandards for each.

[

0.2 D¢finition of Open-edi Business Transaction Ontology (0eBTQ)

According to the most widely accepted definition from Tom Grubér (1993), an ontology is a formal,
explicit pecification of a shared conceptualization.?) The individual components of this meaning are
each wofth examining.

— formal = machine-readable;

— explicit specification = concepts, properties, relations, constraints, and axioms are explicitly
defiped;

— ofajshared = consensus knowledge;
— congeptualization = abstract model of.;seme phenomenon in the real world.

Atpresent, the REA model is certainly an explicit specification of a shared conceptualization of economi
phenomgna in the accounting comrunity. A formal, machine-readable specification is not proposed i
this parf of ISO/IEC 15944; however, such extensions may follow in other standards work.

- 0O

This part of ISO/IEC 15944\focuses on integrating the Gruber definition of ontology with a REA
based approach. It does,sofrom an accounting and economic ontology perspective within an Oper
edi Refefence Model centext. This is achieved through the introduction of the concept (or construct)
“Open-efi Business Tratisaction Ontology (OeBT0)”, which is defined as follows:

—h

formal, fule-based specification and definition of the concepts pertaining to business transactions ang
scenariofs andsthe relationships that hold among those concepts.

0.3 Ugeof the “independent” and “trading partner” perspective in the Open-edi ontology work

In normal business use, the naming perspective for the ontological primitives would be that of the
entrepreneur or of one of the two trading partners engaged in collaborative commerce. The other trading
partner would ordinarily have a mirror-image view. Thus, a sale, a cash receipt, or a resource inflow
for a particular entrepreneur would become a purchase, a cash disbursement, or a resource outflow
for a corresponding trading partner. From this perspective, business events and their accompanying
economic phenomena would be modeled twice, once in the database of each trading partner. However,
for Open-edi purposes, or for that matter for any other independent modeling of business collaborations
like the Business Requirement View BRV level of the UN/CEFACT modeling methodology, this redundancy

2) See also the expert contribution by Dr. Jake V. Knoppers in the JTC1/SC32/WG1 document N0220, “Draft
Definition for Open-edi Business Transaction Ontology (0OeBT0)’, 2002-05-06.
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is not acceptable because it allows the states of the two representations to become inconsistent. This
difference in naming perspective is explained below and illustrated in Figure 2.3)

Collaboration Perspective: Trading Partner vs. Independent

_ Independent view of
! Inter-enterprise

"""""" Business \
..... B> | LN

l/'Enterpris‘é‘#2 )

Enterprise #1

¥ 4 ":
Business : - \ !
Process :/ Business \ i
/i ...... Process :
Bus‘i;'less ......... N ¥ \\ :
Process \ Business \ | Enterprise #3
AN Process \
AN
i D_‘"’ ~ 5 :\ Business
Y e | DM et Process
; ; : Business “N\g.eero" 1%
Trading Partner view of ™ | @ :
inter-enterprise events | ! T
(upstream vendors and Business
downstream customers) . Lo o Process
Business .-
Dotted arrows represent flow of goods, services, and Process ...
cash between different companies; solid arrows -

represent flows within companies

Figure 2 — Different views of business collaboration

igure 2 illustrates three independent value chains for three different enterprises. Each company has
connected network of business processes that takes its initial input of resources (called factqr inputs
br their production funetions) and transforms them via cumulative flows of goods, services, rights,
nd/or cash into an putput for that firm’s downstream customers. For Open-edi collaboration njodeling,
hese internal precesses are not relevant until a resource flow crosses enterprise boundaries, as is
lustrated for Enterprise #2 which accepts materials from Enterprise #1 and which delivers mpaterials
b Enterprisel#3"(most probably in both cases for cash payments in return). The two dotted lihes with
ouble-headed arrows show these inter-enterprise events.

L =

—

Qo o =

The independent or collaboration perspective of resource flows is anchored on the view of| the eye
d

utside of Enterprise #2. This view sees both exchanges as conceptually similar with flows of materials
WMMMWW i ive i i i nside of

Enterprise #2, which sees the flow between Enterprise #1 and Enterprise #2 as a “purchase” and the
flow between Enterprise #2 and Enterprise #3 as a “sale”. Note that an eye inside of Enterprise #1 (not
shown on diagram) would have modeled the “purchase” of Enterprise #2 as a “sale” of Enterprise #1,
hence the redundancy and the inevitable inconsistency.

jox

Business process modeling can take either of the perspectives shown by the eyes of Figure 2, but the
independent perspective is clearly the choice for Open-edi. This leads to the concept of a business

3) Figure 2 was contributed by the Japanese delegation to SC 32, led by Katsuhiro Morita, during the Open-edi
group meeting in Victoria in October 2001. {See further, the JTC1/SC32/WG1 document N1 N0190 “AIW15944-
4, Information technology — Business Agreement Descriptive techniques Part 4: Open-edi Ontology”, 2001-10-22}
(Morita 2001). Some conceptual changes and naming conventions have been added since that first contribution.
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collaboration that is illustrated in Figure 3%). Most generally, there is a value exchange between two
Persons, with one assuming the role of a “buyer” (has money, desires goods, services, and/or rights)
and the other assuming the role of a “seller” (has goods, services, and/or rights, desires money). It is
also possible to anchor the independent view on time, with one event being the initiating flow and the
requiting event being the responding flow. For internal database purposes of corporate accountability,
“trading partner perspective” terms are directly derivable from “independent perspective” terms.

Collaboration Space

Value Exchange

Buyer — “— Seller

Figure 3 — Concept of a business collaboration

0.4 THhe “Open-edi Business Transaction Ontology” (0eBT0O)

“Definitjon of Open-edi Business Transaction Ontology (0eBT0)” and “Use of ‘independent’ and ‘tradinig
partner]perspective in the Open-edi ontology work” have suggested

— thaf{ the components of the REA domain ontology:model are sufficiently well-defined, stable, and
well-known that they can clearly serve as the bdsis for an ontological specification of the concept
invqlved in collaborative exchanges betweenitrading partners, and

[72]

— thaf| the components of that model must be viewed from the outside perspective of a modeldr
viewing the economic phenomena ind¢pendently.

[72)

Because| the primitive economic terms are being adopted here for use with the operational aspect
of Opentedi from ISO/IEC 1594441,)the ontology to be defined will be termed the “Open-edi Busines
Transaction Ontology” (0OeBTO)\Its definition is

[72)

formal, fule-based specification and definition of the concepts pertaining to business transactions angd
scenariofs and the relationships that hold among these concepts

From thg definitionalfoundations of both ISO/IEC 15944-1 and the REA model, it follows that the 0eBTD
will follgw thesediye principles:

— as al business transaction ontology, a distinguishing characteristic of OeBTO is that in addition tp
information exchange, it incorporates commitment exchange among autonomous Persons;

— an 0eBTO requires the use of clear and pre-defined rules, principles, and guidelines (see
ISO/IEC 15944-1, 5.1);

— an 0eBTO is neutral in terms of technology, representation, and application;

— the scope of an OeBTO covers all areas of business transactions (public/private, industry sectors,
international, regional, etc.);

— the semantics of the concepts represented in an 0eBTO are explicitly specified and constrained.

4) Figure 3 was contributed by the Japanese delegation to SC 32, led by Katsuhiro Morita, during the Open-edi
group meeting in Seoul, in May 2002.
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0.5 Organization and description of this part of ISO/IEC 15944

Clause 1 and Clause 2 provide scope and normative references for 0eBTO. The basic OeBTO definitions
are first enumerated in Clause 3, while Clause 4 provides a table of symbols and abbreviations. Clause 5
provides the declarative substance for this part of ISO/IEC 15944, which is a set of UML class diagrams
and conceptual explanations that circumscribe the Open-edi Business Transaction Ontology. Clause 6
explains the mechanics of a business transaction state machine, which is the procedural component of
an 0eBTO, while Clause 7 explains the (internal) constraint component of OeBTO, which is its repository
for business rules.

At the end of this part of ISO/IEC 15944 are some helpful Annexes that provide elaboration on tlle points
rpised in the main body. Normative Annex A is a consolidated list of all the terms and definitigns used
ih this part of ISO/IEC 15944 in both ISO English and ISO French. The other normative anhex is Annex C,
which is common to ISO/IEC 15944-2,ISO/IEC 15944-4, ISO/IEC 15944-5,and ISO/IEC 15944-8.|Annex B
i$ informative text providing more detailed background information on the REA Model. Thi$ part of
IBO/IEC 15944 concludes with a bibliography.

© ISO/IEC 2015 - All rights reserved ix
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Information technology — Business Operational View —

Part 4:
Business transaction scenarios — Accounting and

Scope

his part of ISO/IEC 15944 provides a set of UML class diagrams and conceptual explanati

ons that

ircumscribe the Open-edi Business Transaction Ontology (0OeBTO). It expldins the mechanics of a

usiness transaction state machine, the procedural component of an 0eBTO, andthe (internal) cg
mponent of 0eBTO, its repository for business rules.

his part of ISO/IEC 15944 addresses collaborations among independent trading partners as d
IBO/IEC 15944-1. This part of ISO/IEC 15944 applies to both binary.¢gllaborations (buyer and s¢

ediated collaborations (buyer, seller, third-party). The ontologital features described herein
standards only for the Business Operational View (BOV), that’is, the business aspects of
transactions as they are defined in ISO/IEC 15944-1.

Normative references

he following documents, in whole or in part, are normatively referenced in this document
indispensable for its application. For dated-references, only the edition cited applies. For
ferences, the latest edition of the referenced document (including any amendments) applies.

OTE One or more terms and definitions of the referenced International Standards listed below ar
lause 3 Terms and definitions.

IBO/IEC 6523-1:1998, Information technology — Structure for the identification of organizat
rganization parts — Part 1:ddentification of organization identification schemes

IBO/IEC 11179-3:2003, Information technology — Metadata registries (MDR) — Part 3: Registry me

IPO/IEC 14662:2010, Information technology — Open-edi reference model

IBO/IEC 15944-1:2011, Information technology — Business Operational View — Part 1: Operationd
Open-edi for implementation

IFO/IE€15944-5:2008, Information technology — Business Operational View — Part 5: Identificd

nstraint

pfined in
ller) and
propose
business

and are
undated

e used in

jons and

tamodel

[ aspects

tion and

ferencing of requirements of jurisdictional domains as sources of external constraints

3 Terms and definitions

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

© ISO/IEC 2015 - All rights reserved
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3.1
agent

Person (3.52) acting for another Person (3.52) in a clearly specified capacity in the context of a business
transaction (3.8)

Note 1to

entry: Excluded here are agents as “automatons” (or robots, bobots, etc.). In ISO/IEC 14662, “automatons”

are recognized and provided for but as part of the Functional Services View (FSV) where they are defined as an

“Informa

tion Processing Domain (IPD)".

[SOURCE: ISO/IEC 15944-1:2011, 3.1]

3.2

attribute

charactgristic of an object (3.42) or entity (3.32)

[SOURCE: ISO/IEC 11179-3:2003, 3.1.3]

3.3

bilaterdl transaction

sub-typ¢ of a business transaction (3.8) where the Persons (3.52) include only the buyer (3.11) and the
seller (3]61), or alternatively other Persons (3.52) acting as agents (3.1) for the buyer (3.11) and/or sellgr
(3.61)

3.4

business

series of processes (3.53), each having a clearly understood purpose, involving more than one Persopn
(3.52), realized through the exchange of recorded information (3:56) and directed towards some mutuallly
agreed ypon goal, extending over a period of time

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

3.5

business event

occurrefce in time that partners (3.51) to a hysiness transaction (3.8) wish to monitor or control

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

Note 2 t¢ entry: Occurrences in time can either: (a) be internal as mutually agreed to among the parties to fa
business|transaction and/or (b)reference some common publicly available and recognized date/time referencing
schema (p.g. one based on usifng)ISO 8601 and/or ISO 19135 standards).

3.6

business location

geographic site whére an economic event (3.25) is deemed to occur with its attendant transfer of ap
economif resource’(3.28) from one Person (3.52) to another

3.7

Busineds Operational View

BOV

perspective of business transactions (3.8) limited to those aspects regarding the making of business
decisions and commitments (3.13) among Persons (3.52), which are needed for the description of a

business

transaction (3.8)

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

© ISO/IEC 2015 - All rights reserved
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3.8

business transaction

predefined set of activities and/or processes of Persons (3.52) which is initiated by a Person (3.52) to
accomplish an explicitly shared business goal and terminated upon recognition of one of the agreed
conclusions by all the involved Persons (3.52), although some of the recognition may be implicit

[SOURCE: ISO/IEC 14662:2010, 3.4]

3.9

business transaction entity
mputable representation of any real-world entity that participates, occurs, or is materializefl during
business transaction (3.8)

10

usiness transaction entity type
stract specification of a business transaction entity (3.9), detailing its recommended characteristics,
its recommended methods, and its recommended life-cycle states

ote 1 to entry: A business transaction entity type will usually specify the types‘efbusiness events that cause a
usiness transaction entity of this type to proceed through its different states\as’the business transaction itself
rogresses through its phases of planning, identification, negotiation, actudlization and post-actualizatjon.

A1

uyer
erson (3.52) who aims to get possession of a good, service, andyor right through providing an acfeptable
quivalent value, usually in terms of money, to the Person(3.52) providing such a good, servicg, and/or
ight

OURCE: ISO/IEC 15944-1:2011, 3.8]

A2

llaboration space
usiness activity space where an economic exchange (3.27) of valued resources is viewed indep¢ndently
nd not from the perspective of any business partner

ote 1 to entry: In collaboration space; an individual partner’s view of economic phenomena is de-emphasized.
hus, the use of common busingss and accounting terms like purchase, sale, cash receipt, cash disbyrsement,
rpw materials, and finished geeds, etc. is not allowed because they view resource flows from a parficipant’s

aking or accepting of a right, obligation, liability, or responsibility by a Person (3.52) that is cgpable of
forcement in the jurisdiction in which the commitment (3.13) is made

OURCEZISO/IEC 15944-1:2011, 3.9]

14
nstraint
rule, explicitly stated, that prescribes, 1imits, gOVerns, or SPECIlies any aspect of a business transaction
(3.8)

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 must have unique and
unambiguous identifiers.

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 15944-1:2011, 3.11]

© ISO/IEC 2015 - All rights reserved 3
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3.15

custody

association between a Person (3.52) and an economic resource (3.28) where the Person (3.52) has physical
control only over the resource or controls access

Note 1 to entry: Having custody of a good, service, and/or right does not imply and is differentiated from having
economic control of the same (e.g. a Person may have economic control of a good even though it is not under its
custody).

3.16

data (irla business transaction)
represenmtations of recorded information (3.56) that are being prepared or have been prepared in a forin
suitablelfor use in a computer system

[SOURCE: ISO/IEC 15944-1:2011, 3.14]

3.17
defined/market model
trade mpdel where the buyer (3.11) and seller (3.61) accept the entry terms of a _specified market ip
advanceland where that markethasan accepted and recognized source for busines$rules and conventionfs

Note 1 tq entry: In a defined market, the phases of a business transaction, planding, identification, negotiation,
actualizdtion, and post-actualization are governed by the rules and convention$.ofthe particular defined market.

3.18

duality
associatjon between economic events (3.25) where one is the:legal or economic consideration for the
other injan exchange

Note 1 tp entry: Duality is the conceptual analog of doubléertry in traditional bookkeeping. For example, [a
shipment from a partner requires a matching flow in, like aipayment, to balance accounts between the parties.

3.19
economlic agreement
arrangement of reciprocated economic commitments (3.22) between two partners (3.51) where the
abstract specification of terms of trade isihcomplete and not subject to legal enforcement

3.20
economic bundle
associatjon between economic cornmitments (3.22) and the economic contract (3.23) that bundles those
promisels and binds them to the two partners (3.51) who negotiated them

3.21
economic claim
expectation of onetPerson (3.52) to receive a future inflow of economic resources (3.28) from anothe
Person (B.52) be¢ause of an economic exchange (3.27) which is currently incomplete

—

3.22
econonjiccommitment
type of commitment (3-13] by one Person (3.52) to transier economic resources (3.28) to another Person
(3.52) at some specified point in the future

3.23

economic contract

bundling of reciprocated economic commitments (3.22) between two partners (3.51) where the abstract
specification of the proposed economic exchange (3.27) is deemed to be complete

3.24

economic control

association between a Person (3.52) and an economic resource (3.28) where the Person (3.52) either
owns the economic resource (3.28) or is otherwise able to derive economic benefit (utility) from it
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3.25

economic event

occurrence in time wherein ownership of an economic resource (3.28) is transferred from one Person
(3.52) to another Person (3.52)

Note 1 to entry: Occurrences in time can either: (a) be internal as mutually agreed to among the parties to a
business 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).

3.26

gconomic event type

abstract specification of an economic event (3.25) where its grouped properties can bexdesignated
ithout attachment to an actual, specific occurrence in time

ote 1 to entry: Examples of attributes at the type level for events might be expected-duration or Jtandard-
pricing-percentage.

27
gconomic exchange
type of a business transaction (3.8) where the goal is an exchange of econgmic resources (3.28) between
tiwo Persons (3.52) where both parties derive higher utility after thieycompleted business transaction

(B.8)

ote 1 to entry: An economic exchange usually involves two econemie events with different types of ¢gconomic
resources flowing in opposite directions. For example, an exchange‘of cash for a good involves a shipmgnt with a
requited payment following.

.28
dconomic resource
good, right, or service of value, under the controlof a Person (3.52)

.29

dconomic resource type

abstract specification of an economic résource (3.28) where its grouped properties can be designated
ithout attachment to an actual, specific economic resource (3.28)

ote 1 to entry: Example of attributes at the type level for an economic resource like an automobile might include
ifs designated fuel capacity or itssmaximum expected range.

.30

dconomic role
abstract specificatiom of a Person (3.52) for economic purposes where its grouped propertiep can be
designated withgubattachment to an actual Person (3.52)

HXAMPLE An economicrole might be a qualified buyer or approved shipper, i.e. from an economic pefspective
only.

31
dconomic specification
dsseeiationbetweena-eCcoRGMIEC-COMMILICH and-the-abstractpropertiesotan-economic event

(3.25), an economic resource (3.28), a partner (3.51), or a business location (3.6)

3.32
entity
concrete or abstract thing that exists, did exist, or might exist including associations among these things

Note 1 to entry: An entity exists whether data about it are available or not.
EXAMPLE A person, object, event, idea, process, etc.

[SOURCE: ISO/IEC 2382-17:1999, 17.02.05]
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3.33

external constraint

constraint (3.14) which takes precedence over internal constraints (3.38) in a business transaction (3.8),
i.e. is external to those agreed upon by the parties to a business transaction (3.8)

Note 1 to entry: Normally, external constraints are created by law, regulation, orders, treaties, conventions, or
similar instruments.

Note 2 to entry: Other sources of external constraints are those of a sectorial nature, those which pertain to a
particular jurisdiction, or mutually agreed to common business conventions (e.g. INCOTERMS, exchanges, etc.).

Note 3 t¢ entry: External constraints can apply to the nature of the good, service, and/or right provided in
business|transaction.

[*Y)

Note 4 tolentry: External constraints can demand thata party to a business transaction meet specific reqgtiirement
of a particular role.

w

EXAMPLE 1 Only a qualified medical doctor may issue a prescription for a controlled drug.
EXAMPLE 2 Only an accredited share dealer may place transactions on the New York-Stock Exchange.
EXAMPLE 3  Hazardous wastes may only be conveyed by a licenced enterprise.

Note 5 td entry: Where the Information Bundles (IBs), including their Semantic Components (SCs), of a busineg
transactjon are also to form the whole of a business transaction (e.g. for legalor audit purposes), all constraint
must be fecorded.

[0

EXAMPLE 4 There may be a legal or audit requirement to maintain the complete set of recorded informatiojn
pertaining to a business transaction, i.e. as the Information Bundles‘¢€xchanged, as a “record”.

Note 6 tp entry: A minimum external constraint applicablet6”a business transaction often requires one tjo
differentjate whether the Person, i.e. that is a party to a business transaction, is an “individual”, “organization”, d
“public afiministration”. For example, privacy rights applysonly to a Person as an “individual”.

—

[SOURCE: ISO/IEC 15944-1:2011, 3.23]

3.34
fulfillment
associatjon between an economic commitment (3.22) and an economic event (3.25) where the event
executes$ the promised resource flow-from one Person (3.52) to another

EXAMPLE A delivery to a custemer would fulfill that customer’s sale order.

3.35
governed
associatjon betweenaneconomic agreement (3.19) and the business transaction (3.8) whose conduct anfd
phases gre subject to-that economic agreement (3.19)

3.36
individyal

Person (B{52) who is a human being, i.e. a natural person, who acts as a distinct indivisible entity or i
considered as such

[%2)

[SOURCE: ISO/IEC 15944-1:2011, 3.28]

3.37

Information Bundle

IB

formal description of the semantics of the information to be exchanged by Open-edi Parties (3.45) playing
roles (3.60) in an Open-edi scenario (3.46)

[SOURCE: ISO/IEC 14662:2010, 3.11]
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3.38

internal constraint

constraint (3.14) which forms part of the commitment(s) (3.13) mutually agreed to among the parties to
a business transaction (3.8)

Note 1 to entry: Internal constraints are self-imposed. They provide a simplified view for modeling and re-use of
scenario components of a business transaction for which there are no external constraints or restrictions on the
nature of the conduct of a business transaction other than those mutually agreed to by the buyer and seller.

[SOURCE: ISO/IEC 15944-1:2011, 3.33]

.39

Ipcation type
stract specification of an economic location where its grouped properties can be designated|without
tachment to an actual place

XAMPLE Alocation type might be an accepted shipping facility or approved hospital location.

ssociation between an economic event (3.25) and an economic claim (3:21) where the occurrenice of the
onomic event (3.25) causes the economic claim (3.21) to come intolexiStence

41

ediated transaction
sub-type of a business transaction (3.8) where a third party)(3.65) mediates between the partndrs (3.51)
s mutually agreed to by the partners (3.51)

nything perceivable or conceivable

ote 1 to entry: Objects may be material (e.g..anengine, a sheet of paper, a diamond), immaterial (e.g. a cqnversion
rptio, a project plan), or imagined (e.g. a unicorn).

OURCE: ISO 1087-1:2000, 3.1.1]

43

pen-edi
ectronic data interchangejamong multiple autonomous Persons (3.52) to accomplish an explicit shared
usiness (3.4) goal acoonding to Open-edi standards

OURCE: ISO/IEC14662:2010, 3.14]

A4

pen-ediBusiness Transaction Ontology
eBTO

fbrmalyrule-based specification and definition of the concepts pertaining to business transactipns (3.8)
nd-scenarios and the relationships that hold among those concepts

3.45

Open-edi Party

OeP

Person (3.52) that participates in Open-edi (3.43)

Note 1toentry: Oftenreferred to genericallyinthis,and other eBusiness standards, (e.g., parts ofthe ISO/IEC 15944
multipart “eBusiness” standard) as “party” or “parties” for any entity modelled as a Person as playing a role in
Open-edi scenarios.

[SOURCE: ISO/IEC 14662:2010, 3.17]
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3.46

Open-edi scenario

OeS

formal specification of a class of business transactions (3.8) having the same business (3.4) goal

[SOURCE: ISO/IEC 14662:2010, 3.18]

3.47

organization
unique framework of authority within which a person or persons act, or are designated to act, towards
some purpose

Note 1 tolentry: The kinds of organizations covered by this part of ISO/IEC 15944 include the following examples.
EXAMPLE 1 An organization incorporated under law.

EXAMPLE 2  An unincorporated organization or activity providing goods and/or services including: (3
partnerships, (b) social or other non-profit organizations or similar bodies in which ownership or control
vested infa group of individuals, (c) sole proprietorships, and (d) governmental bodies;

—

%)

EXAMPLE 3  Groupings of the above types of organizations where there is a need to identify these in informatio
interchange.

=]

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

3.48
organization part
any department, service, or other entity (3.32) within an organization (3.47), which needs to be identified
for inforjmation interchange

[SOURCE: ISO/IEC 6523-1:1998, 3.2]

3.49
organization Person
organizdtion part (3.48) which has the properties of a Person (3.52) and thus is able to make commitments
(3.13) on behalf of that organization (3.47)

Note 1 tgentry: An organization can have one or more organization Persons.

Note 2 tolentry: An organization Person is deemed to represent and act on behalf of the organization and to do sp
in a speclfied capacity.

Note 3 tojentry: An organizationmPerson can be a “natural person” such as an employee or officer of the organization.
Note 4 tgentry: An orgahization Person can be a legal person, i.e. another organization.
[SOURCE: ISO/IE€~16944-1:2011, 3.46]

3.50
participgates

association‘between an economic event (3 25) and each of the two Persons (3 52) participating in thie

economic event (3.25)

Note 1 to entry: Usually there is a “from” association and a “to” association, depending upon the direction of the
flow of the economic resource.

3.51
partner
sub-type of Person (3.52) that includes buyer (3.11) and seller (3.61)
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3.52

Person

entity (3.32), i.e. a natural or legal person, recognized by law as having legal rights and duties, able to
make commitment(s) (3.13), assume and fulfill resulting obligation(s), and able to be held accountable
for its action(s)

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

Note 2 to entry: Person is capitalized to indicate that it is being utilized as formally defined in the standards and
tp differentiate 1t from 1ts day-to-day use.

ote 3 to entry: Minimum and common external constraints applicable to a business transactioh ‘often require
e to differentiate among three common subtypes of Person, namely, “individual”, “organization”, and “public
ministration”.

OURCE: ISO/IEC 15944-1:2011, 3.47]

series of actions or events taking place in a defined manner leading to the\accomplishment of an gxpected

OURCE: ISO/IEC 15944-1:2011, 3.53]

.54

ublic administration
tity (3.32), i.e. a Person (3.52), which is an organization (3.47) and has the added attribute |of being
thorized to act on behalf of a regulator (3.57)

OURCE: ISO/IEC 15944-1:2011, 3.54]

.55

ciprocal
ssociation between economic commitments (3.22) where the promise by one partner (3.51) to| execute
n economic resource (3.28) transfeiin the future is reciprocated by the other partner (3.51) pifomising
requited transfer in the opposite-direction

.56

corded information
ny information that is-recorded on or in a medium, irrespective of form, recording medium, or
technology utilized‘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” versjus “data”
versus “informdtion” versus “intelligence” versus “knowledge”, etc.).

Note 2 toentry: Through the use of the term “information”, all attributes of this term are inherited in this definition.
Noté 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 d4ta types,
instructions, or software databases, etc.

[SOURCE: ISO/IEC 15944-1:2011, 3.56]

3.57

regulator

Person (3.52) who has the authority to prescribe external constraints (3.33) which serve as principles,
policies, or rules governing or prescribing the behavior of Persons (3.52) involved in a business transaction
(3.8), as well as the provisioning of goods, services, and/or rights interchanged

[SOURCE: ISO/IEC 15944-1:2011, 3.59]
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3.58
resource-flow
association between an economic event (3.25) and an economic resource (3.28)

EXAMPLE A resource-flow between some inventory and the shipment that caused control of that inventory
to flow from one Person to another.

3.59

responsibility
association between Persons (3.52) where one is responsible for the other or between a Person (3.52)
and an drganization Person (3.49) where that Person (3.5Z] 1s assigned

=]

Note 1 o entry: Sub-types of Persons include individuals, organizations, and public administrations. A
“individyal” is non-divisible but organizations and public administrations are and as such will assign specif
responsipilities to organization Persons.

[g)

Note 2 tg entry: See ISO/IEC 15944-1, 6.2.7 and Figure 17.

3.60
role
specification which models an external intended behaviour (as allowed withip-a.Scenario) of an Open-eq
Party (3[45)

~

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

3.61
seller
Person (B.52) who aims to hand over, voluntarily or in responseto a demand or a request, a good, servic¢
and/or tfight to another Person (3.52) and in return receives an acceptable equivalent value, usually i
money, flor the good, service, and/or right provided

N

=}

[SOURCE: ISO/IEC 15944-1:2011, 3.62]

3.62
Semantjc Component
SC
unit of recorded information (3.56) unambiguously defined in the context of the business (3.4) goal of th
business|transaction (3.8)

D

Note 1 tgentry: An SC may be atoniicjor composed of other SCs.
[SOURCE: ISO/IEC 14662:2010; 3.27]

3.63
settlement
associatjon between a requiting economic event (3.25) and an economic claim (3.21) where the occurrende
of the eyent causes the economic claim (3.21) to expire

3.64
site
association between an economic event (3.25) and the business location (3.6) where the transfer of
economic resources (3.28) involved in that event is deemed to have occurred

3.65

third party

Person (3.52) besides the two primarily concerned in a business transaction (3.8) who is agent (3.1) of
neither and who fulfills a specified role or function as mutually agreed to by the two primary Persons
(3.52) or as a result of external constraints (3.33)

Note 1 to entry: It is understood that more than two Persons can at times be primary parties in a business
transaction.
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[SOURCE: ISO/IEC 15944-1:2011, 3.65]

3.66
typification
association between a concrete entity (3.32) and the abstract specification of its grouped properties

3.67
undefined market model
trade model where participants are not registered in advance and where that market does not have

accepted and recognized sources for business rules and conventions
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4 Symbols and abbreviations

For the purposes of this document, the following symbols and abbreviations apply:

AAA American Accounting Association

BDV Business Domain View

BRV Business Requirements View

BOV Business Operational View

BTE Business Transaction Entity

BTET Business Transaction Entity Type

BTV Business Transaction View

ebXML electronic business eXtended Markup Language
ECIMF E-Commerce Integration Meta-Framework
EDI Electronic Data Interchange

IB Information Bundle

I[PD Information Processing Domain

IPR Intellectual Propery Rights

OCL Object Constraint Language

0eBTO Open-edi Business Transaction ©ntology
0eDT Open-edi Descriptive Technique

OeP Open-edi Party

OeS Open-edi Scenariio

REA Resource-Event-Agent

SC Semantic Component

UML Unified Modeling Language

UMM UN/CEFACT Modelling Methodology

UN United Nations

UN/CEFACT  United Nations Centre for Trade Facilitation and Electronic Business

5 The declarative component of an 0eBTO — Primitive and derived data classes

5.1 Person and economic resources

One of the most fundamental ideas in Open-edi is the category of Person as an entity recognized as
having legal rights and duties, able to make commitments, and fulfill resulting obligations. Based on
applicable external constraints, a Person can be decomposed into three separate sub-types, namely,
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“individual”, “organization”, and “public administration”>). These sub-types are illustrated in the UML
class diagram of Figure 4.

In this part of ISO/IEC 15944, the focus is on the 0eBTO from an internal constraints perspective only®).
However, users of this part of ISO/IEC 15944 should note that where and whenever Person is utilized, it
covers the three sub-types of individual, organization, and public administration.

Person
JAN
-, e Public
Individual Organization Administration

Figure 4 — Sub-types of Person based on externalconstraints

Rule 1:

o

Frespective of the use of any particular information technology and related devices, Persons
all be the only entities which are legally recognized.as able to make commitments, able to
agree to the rights and obligations entered into, and:able to be held accountable for their pctions,
tc., i.e., Persons are the only entities able to participate in a business transaction and able to
hake commitments for exchanges of value?).

=

law]

ersons are the entities who drive the economic exchanges forward in Open-edi collabgrations.
ntologically and normatively, they are considered as homo economicus in the classical microeconomic
ense; that is, they are parties interested.in tcommercial activity as a means of maximizing utility.

fan)

(%)

esides Person, a second very important notion in the 0eBTO is the concept of an economic fesource
Uhich is something of value under-the control of a Person. These two fundamental categories appear on
he left of Figure 5, connected by an’economic control relationship which indicates that the Pers¢n either
wns the resource or is otherwise able to derive economic value (utility) from it.

o o <

5) See further in ISO/IEC 15944-1:2011, 6.2 “Rules governing Person” and in particular, 6.2.7 “Person and
external contraints: individual, organization and public administration.”

6) With respect to incorporating external constraints, see further ISO/IEC 15944-5:2008; in particular, see
5.2.2 “Collaboration space — internal constraints only” and 5.2.3 “Collaboration space — the role of “regulator”
representing “external contraints”, and Annex G.

7) This Rule 1 is based on ISO/IEC 15944-1:2011, 6.2, Rule 11.
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Part

rTies for a particular industry domain.
t

I |
I |
Person | Person '
I |
I |
I |
economic | economic :
control | control I
1
I |
Economic I Economic 1
Resource I Resource I
|
|
I |
|

Figure 5 — Person and economic resource as the basis for exchange

right side of Figure 5 (inside the dotted lines) is now added an additional Person and economi
b association, thus setting the stage for a possible exchange where both parties might viey
bf the other Person’s resource as a means of deriving higheratility than present circumstance
[his “value exchange” as it is titled in the collaboration spage of Figure 3 is the basis for wh3
i calls a business transaction between the two Persons,

—+ n < 0

h-edi Business Transaction is an economic exchange occasioned by the presence of tw
as trading partners, each possessing a resource of value desirable to the other party, an
ersons shall be autonomous parties with\competing economic interests, able to commit t

(=2 =" =]

n-edi Business Transaction Ontology does not construct exhaustive classification hierarchie
rimitive classes of Person and économic resource, but it does provide a limited taxonomy fd
e hierarchical decomposition of both of these ontology items beyond 2-3 levels becomes ver
nt upon the context of industry structure. Particular decompositions beyond the second g
el may be joined to the mrinimum classification structures illustrated here to give more detaile

=< =" wm

on to being classified on identity, Persons may also be classified on the basis of their roles, which
hbstract specification of the functions they perform in business transactions. This functiona
psition throtagh three levels is illustrated in the UML class diagram of Figure 6 and explaine

2 —

ner,Which itself further specializes to Buyer (has money, desires goods) and Seller (has goods,

des1res money).

Regulator which represents Persons who impose external constraints on Business Transactions.

Third Party which specializes to a number of other classes such as Escrow, Guarantor, Mediator, and
Notary.

Agent which is a special sub-type in Open-edi that can act for any other Person in a clearly specified
capacity, most commonly for a buyer or a seller.
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Person

T
| |

ol v o, <

o =

Vhen fully-specified business transactions occur, Persons are able to play, roles as indicate
ifferent sub-typing shown in Figure 6. Again, this taxonomy could be exterided with industry
pecializations of these role levels®8).

igure 7 illustrates some of the possible sub-typing for the other QeBTO primitive - economicre
lustrated in Figure 5. This taxonomy has a second level derived@irectly from the text of 15944
ategorizes resources as:

—+ Goods which are tangible resources to include:

+ Services which are the provision of value-adding activities by a seller to a buyer to include:

—+cRights which are intangible resources to include examples like Intellectual Property Rig}

and Riachte.afurav9)
e e A e A

Third
Partner Regulator Party Agent
| I % I I
| | | |
Buyer Seller Escrow Mediator Guarantor Notary

Figure 6 — Sub-types of Person based on roles in a business trarnsaction

Materials including capital assets (like trucks), basic raw materials and natural r¢

1 by the
-specific

source -
-1 which

psources

(like steel or petroleum) plus sub-compgnents of a larger assembled product (like seats for an

automobile).
Funds like money or marketable securities.

Real Estate like office buildings or warehouses.

Regulatory Servicessuch as the right to import/export or the right to do business in 3
segment or area,

Transportation Services like packing/picking or actual shipments.
Human Services like temporary workers or consultants.
Warranty Services such as the automatic provision of replacement goods under faulty jud

InSurance Services such as guaranteed payment under exigent circumstances.

certain

gments.

jts (IPR)

8)

Because of this industry specificity, these hierarchical decompositions should be viewed as informative

rather than normative. This is especially true of the decomposition of “third party” where industry specificity gives
rise to many different types of role names.

9)

Again as in Figure 6, these hierarchical decompositions should be viewed as informative rather than

normative. This is especially true of the third level decomposition in Figure 7 which is clearly designed as an example
enumeration.
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Rule 3:

Econonlic resources shall be classified as goods, services or nights; particular industry levg
classifi¢ations can further specialize this first level of decomposition.

Figure 7 also shows a recursive association that is especially“important in ontological terms becaus|
it reflecfs an important aspect of economic reality -- that‘économic resources often have componer]
structurles. This means that their value is often derivedfrom an assemblage of other resources. For
product|example, those components could be the physical material, its advertised cache, its delivered
to-the-dpor-status, and its warranty.

Rule 4:

Econonlic resources in the vast majority of trading cases shall have component structures thd
can be identified and treated differentially in economic exchanges.

As an expmple of the logic of Rule-4, example goods that are termed free-on-board at source (FOB sourcg
would be missing a delivery component that free-on-board destination (FOB destination) would havj
included.

In Openledi, a business transaction involves an economic exchange of resources between Person
with competing ecofiomic interests, each attempting to maximize his or her own economic utilit)
As portrayed in 15944-1 and shown in Figure 8, there are two additional fundamental elements of
Busines$ Transaction Model besides PERSON (discussed amply above). The first of these is the DAT
involved in thetransaction, and the ontological categories for capturing that data will be the topic for th
rest of this Clause 5. The other fundamental element is the PROCESS involved in a business transactio

and thatbawill be the main fnpir for the following Clause 6 _Clause 7 illustrates the constraint componen

? Economic
Resource

Goods Services Rights

Z} JA\
| | | | | |

_ || Transpor4 Intellectual | | \\Right of
Mhter- Funds Real Rc:gula tation Human [|Warranty] Insurance Property Way
Is Estate ory Rights

Figure 7 — Sub-types (possible) for economic resource

[

-+

—rt

D

—~ = (D = D W0

where the business rules concerning both data and processes are enumerated.
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and markets.

Figure 8 — Fundamental parts of a business transaction

xchange: resources, events, and Persons plus their fundamental relationships

he UML class diagram of Figure 9 illustrates the high level semantic view -of the essentig
conomic exchange. In Open-edi, the full details of this exchange are realized within the scope o
usiness transaction as trading partners identify each other, negotiate corymitments, and enga
ctual exchange of resources with value.

— Who is involved in the collaboration (Persons)?
- Whatis being exchanged in the collaboration (econiomic resources)?

- When (and under what trading conditions),dothe components of the exchange occur (e
events)?

- Why are the trading partners engaged-in‘the collaboration (duality relationships between 1
flows)?

he normative infrastructure of the-Open-edi Business Transaction Ontology (OeBTO) enco
hese essential question componeénts, as explained in 5.3 that follows. Clause 5.4 illustr
ntological components that result from typifying the 0eBTO normative infrastructure, while !
Uith the non-normative extensions of claims and business locations. Clause 5.6 discusses the ¢
ommitment structures ©f;the OeBTO, and 5.7 accounts for the extended ontology objects of s

igure 9 illustratés'the basic economic primitives of 0eBTO in a UML class diagram. An acty
xchange in thie )collaboration space of Open-edi between a buyer and a seller would invq
nstances of this object pattern. That is, there would a resource-event-Person pattern instand
hitial resource transfer from one partner to the other; this would then be followed by a cd
with duality associations) resource-event-Person pattern instance for a requiting resource
full éxample of this is shown in Figure 10 with a delivery of product followed by a payment
hvery general terms, a full economic exchange of value in collaboration space is defined as a

015(E)

.2 The normative data categories for a business transaction involving an’economnic

Is of an
Fa single
e in the

s a starting point for ontological definition, this collaboration spacé-diagram concentrates on the object
answers to four fundamental questions:

conomic

esource

mpasses
htes the
b.5 deals
laborate
cenarios

al value
lve two
e for an
nnected
transfer.
of cash.
business

transaction in the Upen-edi ontology. [t 1s important to remember that bilateral ransactions between a
buyer and a seller constitute the basic collaborative unit in Open-edi. These bilateral transactions may
be aggregated to mediated transactions involving more than two Persons.
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responsibility
. participates
i resource-flow i
Economic Economic {from, to} Person
Resource Event
duality
custody

Figure 9 — Basic exchange primitives of the Open-edi ontology
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Figure 10 — Exchange of value in collaboration space involves two symmetrical clusters

5.2.1 Entity definitions:

a) A P¢rson is a natural or legal person unit empowered to control the flow of economic resources
(including his or her own lahaor) hy engaging in econamic events  Persons are also empowered t
make commitments or promises to execute resource flows in the future. The Person class may also
include persons who are responsible for subordinates’ participation in economic events. A sub-set
of Person is partner; partners are Persons who play the leading roles in business transactions as
sellers and buyers (or alternatively, as producers and consumers of services).

b) An economicresource is a scarce good, right, or service that possesses utility (economic value) and
that is presently under the identifiable control of a particular Person.

c) An economic event most simply is an inflow or outflow of an economic resource. Economic events
reflect changes in economic resources resulting from exchanges, conversions, or transportation.
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5.2.2 Relationship definitions:

a) A resource-flow relationship is an association between an economic resource and an e

conomic

event. From the independent perspective, resource-flow instances are matched in bi-directional

fashion with each party both giving and taking in the same exchange.

b) A participates relationship is an association between a Person and an economic event. E

economic interests (that is, they are said to have an arm’s length relationship with each. ot}
of these is specialized on the class diagram of Figure 9 as “from” and the other asto/, in
again the independent perspective of collaboration.

d A duality relationship is an association between two (or more) economic evénts where o
economic or legal consideration for the other in an economic exchange. Dualities are ne
every binary component of mediated transactions.

d) A custody relationship is an association between a Person and an ecehOmic resource where
control or access to physical control possession is indicated.

associations indicate hierarchical orderings within an entérprise that are necessarily rey
trading partners in a collaboration model.

Rule 5:

he minimum normative constellation of business transaction entities needed for
usiness transaction are economic resourcesyeconomic events, and Persons plus their e3
elationships (resource-flow, duality, and participates).

e il il |

Rule 6:

o

ustody and responsibility relationships are not required for a valid economic exchaj
hey may provide critical additional data to the basic exchange template.

=+

La

.3 Addition of business-event to basic exchange pattern

h Figure 11, the primitive business event has been added to the basic OeBT ontology patt]
ML class diagram. A\business event is an occurrence in time in collaboration space that Pers

b plan, control, monitor, or evaluate. To bring about the occurrence of an economic event, it}
ecessary to perform multiple business events. Additionally, business events may also be aggré
ther, finer-gtained business events, so the UML component structure for a business workflow

s recursjve/business events. In a state machine sense where many elements of the 0eBTO
usiness'transaction entities (representing business transaction entity types as explained in (
ith defined object states and defined object lifecycles, a business event can be defined more f
san occurrence that causes a state change in one or more business transaction entities.

O < o O 5 or — =
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€) Responsibility is a relationship between (among) two or¢more Persons. These responsibility

ealed to

a valid
kchange

hge, but

ern in a
ns wish
is often
poates of
s shown
become
lause 6)
recisely

Rule 7:

Business events shall either occur instantaneously or have duration and so for a business event
that has duration, it shall be possible to specify as its components, both starting and finishing

events of instantaneous nature.
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Business participates
Event

54 Ex

Abstrac

phenomgna. For ontologists, this is an important distinction. In the/OeBT ontology, “type images” ar

used to

concepts$, the common abstraction mechanism of typification!®is used. This abstraction method i
portray¢d in Figure 12.
The botfom of Figure 12 represents things that really exist or have actually happened, like a digit3

productfor some real material or an event that has transferred ownership of such resources. In concret
econom]c terms, this is where accountability for past*and near future activities lies. At the top of th|

figure ig
should K

policies an then be derived by associating these abstract entities.

In the UML class diagram of Figure 13, th¥ee of the economic primitives defined previously (economi
resourc¢, economic event, and Person), are typified to produce their abstract specification classes show
at the top of the figure (economic resource type, economic event type, and economic role).

Economic | resource-flow | Economic from
Resource Event

Person

to

Figure 11 — Addition of business event to basic business transaction pattern

tension of the 0eBTO into types

concepts are information structures used to describe the intangible components of actug

represent the abstract structure of economic phenomenay ‘For the construction of abstrag

v =+ © —

where policies are specified in terms of the abstract economic future: things that could be g
appen. Typification works by abstractlyspecifying the grouped properties of real things, an

2= ® D —

- 0O

10) See explanation of typification in Geerts, G., and McCarthy W.E., Policy-level specifications in REA Enterprise
Information Systems. Journal of Information Systems, 2006, 20(2) pp.37-63. (2006).
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Figure 12 — Abstract specification with typification

Vhen type images are connected with each ether as illustrated in the top constellation of Fi
olicy artifacts often emerge, such as the association between an economic event type (for Xample
irge amount sales) and an economic role,(such as the managerial position needed to authorige such a
lass of transactions). This kind of abstract specification is especially important to the pre-actugalization
omponents (planning, identificatior,and negotiation) of an Open-edi business transaction. For ¢xample,
arties often specify in advance the types of goods they desire to be shipped under different|delivery
ategories by different types of shipping agencies. Typification is strongly linked to the concept pf Open-
di Scenarios which are formal specifications of particular classes of business transactions designed
br reusability. As discussed-below in Clause 6, connected type images also result many times i
artifacts such as the rules embodied in internal and external Open-edi constraints. Such con
upply pre- and post=¢onditions on state machine transitions.

business policy

I
Policy Level
- / AccountabilitTovel
Economic //
Resourc
Mgterials / / Materials
Fi una's /
Real l
Intellectual
Intellectual Product
Product @ Digital
Digital Product L = = = = === = = b W
Group & Name Clusters Riphts
Named Set of Objects Named Set of Objects with Labeled Clusters

. business . business .
Economic policy Economic policy Economic
Resource Event Role

Type Type
typification typification typification
Economic Economic Person
Resource Event

Figure 13 — Type connections for business policy
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Rule 8:

Typification is a non-normative extension of the components of a basic economic exchange; thus
connecting typified entities may specify the abstract rules or business policies under which
business transactions occur.

5.5 Locations and claims

The UML class diagram of Figure 14 illustrates two non-normative additions to the basic Open-edi
ontologicalframeworknamely:

a) a b]lsiness location designates the site where an economic event occurs if such information™ s
neegled. Locations also indicate the targeted delivery points for Economic Commitments. Locatio
Types indicate grouped instances like an approved kind of delivery warehouse or an aeceptab
medical facility.

b) an dconomic claim is an optional materialization of a temporal imbalance in a duality relationship
whdre an economic event has occurred without its requited correspondencestq another economi
event. An initial economic event materializes the claim, while the requitingleconomic event settlg

wn O

it.
typification
Business Business Location
Event Location Type
site
from

Economic | resource- Ecohomic b
Resource | flow Event erson

| to

duality materialized

settlement
Economic
Claim

Figure 14 — Addition of business location and economic claim

5.6 Addingcommitments to economic exchanges

In the ppn-nﬂi nnfn]ngy’ a business transaction pertains to the nvrhnngp of Qnmnfhing of value gs

illustrated in the delivery-payment example of Figure 10. An additional key property of an Open-edi
business transaction is that it involves commitment exchange as illustrated in Figure 15. In economic
terms however, commitments do not occur in isolation because partners simply do not agree to value
exchanges without reciprocation. Commitments are bundled in economic contracts between trading
partners where, for example, a commitment to deliver some product is reciprocated by a commitment
to pay cash.
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Economic
Contract
economic economic
bundle bundle
Economic reciprocal Economic
Commitment Commitment
fulfiliment fulfillment
Economic duality Economic
Event Event

Figure 15 — Contract as a bundle of commitmeénts

Rule 9:

conomic commitments are fulfilled by economic events; these commitments are the p1
nalog of economic events which are connected by dualityrelationships; and thus, com
Iso shall occur in reciprocal pairs where the promise ofone party is requited by the pr
he other.

= QO O

h Figure 16, the ex ante nature of commitmentss illustrated further. At a minimum, an (
conomic commitment should specify the type ofiéconomic resource expected in the fulfilling e
vent. For example, a catalogue order chooses from a product list for delivery. Additionally, the e
ommitment often will specify:

o @ O =

d) the type of event to fulfill it (such as.ah expedited delivery or a purchase under wholesale
and

H) the business roles needed in‘the eventual exchange (such as a buyer, a seller, a seller aget
third-party escrow).

Hconomic commitments niay less commonly specify types of locations, like an approved
Farehouses.

<

015(E)

omised
itments
mise of

pen-edi
conomic
conomic

pricing),
1t, and a

class of
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5.7 Business transactions with contracts

The UM

of an ecgnomic exchange. As mentioned previously, commitment is one of the defining features of Oper
edi, so these structures are extremely important ontological components.

a)

b)

24

An ¢conomic commitment is a promise to execute an economic event at some point in the futur¢.

The
clas

commitments may also have relationships-with economic resource (reserves), Person (participate

and

A fylfillment relationship is an association between an economic commitment and the economic
eveft that executes that comnritment.

A reciprocal relationship~js an association between economic commitments that each in turp

indi

An

futyre schedule‘ef-exchanges with compensating economic events. An agreement is similar to a
ecopomic coptract, but it is not legally enforceable.

An
reci

Economic
Resource

economic Type

specification
B economic .

Economic specification Economic

Commitment Event

Type
economic Economic

specification Role

Figure 16 — Abstract specification of commitments

, class diagram of Figure 17 formally adds economic commitment structures to the basic notiop

p—t

specification of an economic commitment may involve relationships with four type-lev¢
Kes: economic resource type, location type, economic event type, and economic role. Economic

<

business location (target).

vidually fulfills compensating economic events.

bconomic contfact is a bundle of reciprocating commitments wherein two parties agree to

=R

economic bundle relationship is an association between an economic contract and its pair qf
procal economic commitments.
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Rule 10:
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usiness transactions,

L

duality

Person

materializéd

settlement

Claim

Economic

Figure 17 — Business transaction model with bundled commitments

ln economic contract is a reification of the reciprocal relationship among groups of e¢onomic
ommitments; however when the paired commitments have simple structures and ther
pgal needs for a formal agreement, the economic contract entity becomes optional.

e are no

igure 18 illustrates the full addition of the “commitments to type specification” by combining Figures
6 and 17. Additionally, it extends the concept of a bilateral transaction to that of a mediated transaction
y including the previously-defined third party role of a Person as an essential ingredient of n
bllaborations. Figure 18-also indicates the essential roles of regulators who are Persons who c

hediated
bnstrain
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typification bundle . e
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typification Regulator
2 i Al i
;:;23?::: resource-riow Ecémom"; trom b q_
vent erson
tfo
[auery ] R 1 G
Partner Third Party: LF
I
O 0 articipates
D Bilateral participates Mediated
Transaction Q Transaction
Figure 18 — Collaboration with.¢commitment structures
Rule 11
A bilateral business transaction shall include just the two basic kinds of partner: the buye
and the| seller (or an agent for one or both); mediated business collaborations may involve th|
participation of a third party like a guarantor or a notary.
Rule 12
All Opdn-edi business transactions, which include the modeling of external constraints i

addition to internal constraints only, are subject to the participation of a regulator - a Perso
e authority to prescribe external constraints which serve as principles or rules governing

with the
the beh

5.8 Ty

Figure 1

aviour of othertypes of participants in a business transaction.

rpifyingagreements and business transactions

0 andFigure 20 illustrate typification of economic agreements and business transactions.

[¢]

=

==

a) All busihe

ucinacctrancactianc aro caotin hath dofinoad markaotc and nindaofinad markate hath afwhich o
1 SSHEARSAEHOR S e-Seihbott-ae+ avhaeHea St WHHERHT

e oo iseTto—ott o s ety

overseen by various jurisdictional domains.

b) Businesstransactions may be classified into different kinds of Open-edi scenarios such as the 2x2x2
(overall giving eight combinations) factoring shown in the cloud at the bottom of Figure 1911,

c¢) Anagreementcanbedecomposedinto classeslikeleases/rentals,service agreements, consignments,
and purchases. Agreements have pricing methods like reverse auctions, open and closed bids, and
individual quotes. These methods can in turn be typified into classes (Pricing) like bid, auction, or

mat

ching. These are all illustrated in Figure 20.

11)
1, Clause

26

6.6 “Primitive classification and identification of Open-edi scenarios”.

A more complete explanation of this classification scheme for Open-edi scenarios is given in ISO/IEC 15944-
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The modeling specifications illustrated in Figure 4 through Figure 20 give specific conceptual definition
to many of the Open-edi business transaction terms used in ISO/IEC 15944-1. In the following clause,
the behavioural use of these components is explained with explicit reference to the Open-edi notion
of business transaction phases. According to ISO/IEC 15944-1, a business transaction proceeds
through the stages of planning, identification, negotiation, actualization, and post-actualization, and an
ontologically-based state machine model of this progress is explained there.

Undefined —— Geopolitical
Market _‘
Market Jurisdictional K Cultural
Domain
Defined
Market — Legal
N setting
Business typification Open-edi
Open Closed Transaction Scenario
Market Market —
I Gt '
- * defined market yersus undefined\market .."%.
¢ bilateral transaction versuy’mediated transaction
.. ¢ immediate settlement versusistaged settlement ,."'

Figure 19 — Addition of markets and’scenarios for business transactions

Pricing
Method
o Agreement business policy Economic
typification Type Resource
Type
Pricing typification typification
regulate
<> Agreement Economic
Resource
LF N
Service Lease/
Purchase Consignment Agreement Rental Goods Services Rights

Figure 20 — Agreement types with pricing methods
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6 The procedural component of an 0eBTO — Business transaction state ma-
chines

An ontology has a declarative component - which specifies the categories into which collaboration
data exchanged among Persons in a business transaction may be slotted; a procedural component -
which specifies how that data is to be used in deriving conclusions; and a constraint component - which
specifies the business rules for both data and procedures. In an operational use of the Open-edi Business
Transaction Ontology, the various declarative components specified in Clause 5 - for example all of the
classes {lustrated 1n Figure 18 - become defined as business transaction entity types (BITETJ. BTET
represent the abstract specification of business transaction entities (BTE), detailing their recommende
attributes, their recommended methods, and their recommended life-cycle states. Additiemnally,
businesg transaction entity type will usually specify the types of business events that cause,a"BTE d
this typg to proceed through its different states as the business transaction itself progressés throug
its own phases of planning, identification, negotiation, actualization, and post-actualization. A BTE thu
is a partficular real instance of a business transaction entity type.

7 i p e . I o P 7

Rule 13

Abusingess transaction entity (BTE) shall be viewed and defined as the computable representatio
of any real world entity that participates, occurs, or is materialized during a particular busines
transaction, and for procedural materialization of conclusions during a business transaction, th

combingd use of the BTE attributes, methods, and states shall bé used to determine its status aE
a component in an economic exchange.

2=

6.1 Relating ontological components to the Open-edi’business transaction phases

e

From ISO/IEC 15944-1, the paragraphs below enumerate the five identified phases of an Open-ec
businesg transaction2). This phase specification is ong'of the major building blocks of ISO/IEC 15944-1.

[

a) Planning: In the planning phase, both the buyer and seller are engaged in activities to decide wh3
actipn to take for acquiring or selling a good;’service, and/or right.

[72)

b) Identification: The identification phase pertains to all those actions or events whereby data i
intepchanged among potential buyers‘and sellers in order to establish a one-to-one linkage.

c¢) Negptiation: The negotiation phase pertains to all those actions and events involving the exchange qf

information following the identification phase where a potential buyer and seller have (1) identified

the nature of good(s) and/or service(s) to be provided; and, (2) identified each other at a level of
certiainty. The process'efinegotiation is directed at achieving an explicit, mutually-understood, anfd
agreed-upon goal of abusiness collaboration and associated terms and conditions. This may include
such things as the'detailed specification of the good, service, and/or right, quantity, pricing, aftdr
sales servicingjdelivery requirements, financing, use of agents and/or third parties, etc.

of the réstlts of the negotiation for an actual business transaction. Normally the seller produces dr
assgmbles the goods, starts providing the services, prepares and completes the delivery of good,
service, and/or right, etc., to the buyer as agreed according to the terms and conditions agreed upon
at the termination of the negotiationphase. Likewise, the buyer begins the transfer of acceptable
equivalent value, usually in money, to the seller providing the good, service, and/or right.

d) Actialization: The actualization phase pertains to all activities or events necessary for the execution

e) Post-Actualization: The post-Actualization phase includes all of the activities or events and
associated exchanges of information that occur between the buyer and the seller after the
agreed upon good, service, and/or right is deemed to have been delivered. These can be activities
pertaining to warranty coverage, service after sales, post-sales financing such as monthly payments
or other financial arrangements, consumer complaint handling and redress or some general post-
actualization relationships between buyer and seller.

12) SOURCE: ISO/IEC 15944-1, Clause 6.3 “Rules governing the process component”.
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Conceptually, a business transaction shall be considered to be constructed from a set of
fundamental activities which are planning, identification, negotiation, actualization and post-

actualization.

Figure 21 adds the definition of these business transaction phases to the 0eBTO declarative primitives
for a bilateral collaboration.

bl w

i
h
1
B
g
i

igure 21 also specifies that these Open-edibusiness process phases have business eventsas com
lustrating the~behavioral progress through each phase as marked by collaborative acti
usiness everit-is defined as an occurrence in time that partners to a business transaction
honitor or.control. Business events are the fuel that drives a business transaction state machins,
rogressithat dynamic representation through its five phases by changing the states of the on
omponents illustrated in Figure 21. Additionally, business events have component struc
illustrated by the recursive relationships in Figure 21, and this facilitates the modeling of acti

IICIY\QQQ r‘n”ahnr:\hnn cn:lr‘p at urhafpvnr Iﬂ"ﬂ] nF (Tr:\nn]:\rlfv ]C npp(‘ad RIIQIHQCC event co

Buici Business
Event Transaction, |
ven Phases
economic specification
Economic Economic Business
Resource — Agreement i
Type Contract > g Transaction
tvoifioati economic
ypiication economic bundle
Location specification economic spécification
Type Economic Economic
i |: Commitment |economic Role
reciprocal Economic Event
specificafion Type
typification fulfills
typification
Economic resource-flow Economic from Part
Resource Event arner typification
to
site duality materialized
1t
Business Economic
Location Claim

Figure 21 — Open~edi ontology with business transaction phases and business events

ponents,
ities. A
wish to
as they
fological
fures as
vities in

ponents

of instant duration can drlve the state of a higher- level busmess event with extended duration from
start to completion, and that higher level component may then effect a state change in one of the other

business transaction entities for a particular transaction.

Figure 22 illustrates the approximate correspondence of the Open-edi business transaction phases with
the categories of ontological components defined in Clause 5.
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Business Transaction Phases Ontological Components
Planning Y
R Business Events with
l “’ Types of Resources &
R Persons
Identification »
typification
¥ Business Events with
i i e mmma Commitments for
Negotiation Types of Resources,
Events & Persons
fulfillment
Actualization R
*
*s,| Business Events and
J Economic Events with
v ’.’ Resources & Persons
*
*

Post-Actualization

Figure 22 — ISO Open-edi phases with.components

— Planning and identification involve business events wherein potential buyers and sellers identifly
each other by matching on proposed types of resotirces to be exchanged and their actual tradinig
partners.

[

— Negptiation involves business events whereinlinked business partners cooperate on the abstrac
spetification of their proposed exchange (its'type of resources, events, and roles as stipulated in
confract).

<)

— Acttalization and post-actualizatieninvolve business events that aggregate to the performance qf
resqurce transfers (the actual ecanomic events) between the buyer and seller.

Busines$ events are the specific activities that mark the explicit states that trading partners expose
to each pther as they complete)an exchange. For example, supplying a quote on a listed product durin|
negotiatlion may progress-afieconomic commitment from status (or state) “unspecified” to “propose
while simultaneously marking a resource type and an event type as “specified”. If this business event
of suppllying a quote’was followed by a quote acceptance and then a payment terms acceptance, a
economic contract fmight move into status “in-force” and then the entire negotiation phase might mo
into stafe “completed.” This completed negotiation would keep the entire business transaction in sta
“in progfress,‘whereas an unsuccessful negotiation might have moved the overall business transactio
into stafle “aborted” or state “suspended.”

»

Rule 15:

Business events are the activities or messages that collaborative business partners shall use to
communicate their progress through a business transaction.

Figure 23 portrays the individual phases of a business transaction and the targeted object states that
would signal to each business partner that a particular phase was now complete.

a) Planningis complete when both trading partners have formulated an abstract vision of an exchange.
This involves moving the entities representing the potential partner and the potential type of
resource into “candidate” states.
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b) Identification is complete when the corresponding partners have been identified along with their
identified resource types. This establishes a 1-to-1 linkage between the partners concerning a
common trading interest.

c) Negotiation is complete when the abstract specification of economic commitments is done and when
all the commitments and a contract move to an “in-force” condition. Generally, this would mean that
the entities for the types of resources to be exchanged are in state “specified.” It could also mean
that economic specifications are complete for the type of event, the economic roles, and the types of
location.

d) Actualization is complete when the requiting economic event entities are both in state fcomplete,”
thus marking the completion of the full exchange.

g) Post-Actualization is complete when the possible warranty (or similar post-exchahge ekception
condition) component of an economic resource is invoked, and the conditions ofithie exchange reach
their final values.

Business
Transaction

>

Post

Planning Identification Negotiation Actualization Actualization

Economic

Requiting bd

Re:ource Partners Economic hty
Begg; . Identified Contract Is Event hent
In-Force Complete Complete

Candidates.

Figure 23 — Phases of a business transaction and object states for completion

Higure'24 illustrates how the declarative ontological components of Open-edi (referred to|here as
Husi ' ' i ics. Each
ontological component is envisioned as a possible business transaction entity with a defined business
transaction entity lifecycle consisting of multiple business transaction entity states. The transition to
these states is effected by the occurrence of a business event.
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Business
Transaction
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!

Business
Transaction
Entity

Figure 2
compon

types de¢
in Figur
is limite
Rule 16

In the
entities
progres

Lifecycle

t

Business
Transaction
Entity
State

transitionedBy

Business
Event

Figure 24 — Business transaction entities, lifecycles, states;-and events

5 illustrates some example states that could be identified for some of the Open-edi Ontolog
ents defined thus far. In a full ontological specification, all Jof the business transaction entit
fined in this document would be given fully-enumerated fifecycles of object states (as specifie
e 24). However, these would change from one business.context to another, so the exposition her
d to these four samples.

DeBTO, all declarative components shall become candidates for business transactio
and each of these in turn shall have a defined life cycle of states that shall mark it]
sive use in the representation of a-real economic exchange.

[

2=
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Sample Business
Transaction Entity

Example States
(Lifecycles) for Business

Transaction Entity

Business Transaction

¢ Waiting-Start
e In-Service
e Completed
s Aborted

sulialili=—Nol

¢ Suspended

Economic Claim

 Materialized
o Settled

Economic Resource Type

e Candidate
e Planned

o Identified
¢ Proposed
¢ Specified
e Actualized

Business Transaction Phase

¢ Pending
e In-Service
e Complete

theirSpecified states, plus

Figure 25 — Sample states for buSiness transaction entities

1saction.

igure 26 lists an example set of business events‘involved in a typical instance of a business tray
or example:

The fourth activity - Buyer sénds Availability and Price Request to Seller - would cause:

1) the economic resource-type to move into its Specified state, plus

2) theidentification phase to move into its In-Force state.
) The ninth activity - Buyer sends an Order Acceptance to Seller for parts - would cause:

hese 14 business events represent a full\eollaboration between an example buyer and seller, as it
roceeds through the Open-edi phases. Again, each business event might cause multiple state thanges.

1) the economic resource types, the economic event types, and the economic roles to move into

2) the'economic contract and the economic commitment entities to move into their In-Forde states.

The eleventh activity - Buyer sends Receiving Report to Seller when inspected goods are accepted

move into its Transferred state.
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BT Phase | Example Business Event

Planning Seller publishes Catalog

Buyer sends Catalog Request to Seller

Seller sends Catalog to Prospective Buyer

Identification Buyer sends Availability and PriceRequest to Seller

Seller returns Availability and PriceResult to Buyer

Negotiation Seller sends Order Request to Buyer

A UML s
changes
type” as
a) The

Pub
b) The

This

(nof]

c) The| Return-Availability-And-Price-Result would cause the inventory to become Identified. This
same event would‘move the identification phase of the business transaction into state Complete (nqt
shoyn).

d) ThelSend-Qffer event would shift the example inventory into its Proposed state.

e) The

Fligure 26 — Example business transaction with®usiness events grouped in phases

Buyer sends Offer to Seller

Seller sends Counter Offer to Buyer

Buyer sends an Order Acceptance to Seller for parts
(alternatively a Non Acceptance would suspend or abandon
the Business Transaction)

Actualization Seller sends an Advance Shipping Notice when goods are
prepared for shipping

Buyer sends Receiving Report to Seller when inspected gdods
are accepted

Seller sends an Invoice to Buyer after parts are shipped

Buyer sends Remittance Advice to Seller with information
about payment of the Invoice

Post- Buyer sends Warranty Invocation to Sellef
Actualization

tate machine diagram is the best formal specification of dynamic object behavior with sta]
Such a specification is illustrated in Figure 27 for the business entity type “economic resourc
it moves through the example collaboration.

D

economic resource type (for example a type of inventory) would become a Candidate when thie
lish-Catalog event occurs, movingfrom its initial undefined state (black dot).

Send-Availability-And-Price-Request event would then move the inventory into state Planned.
same event would mové the identification phase of the business transaction into state In-Servide
shown in Figure 27

Aecept-Offer would cause the economic resource type to become Specified.

f) And finally, a Send-Shipping-Notice action would cause the resource type to move to an Actualization
state (end of object life cycle).13)

13) 1

n reality, this state machine example for economic inventory type is slightly more complicated as the

individual state changes would need to be tracked through a UML association class between the economic inventory

type and

34

the business transaction.
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EconomicResourceType <<BusinessEvent>>
SendAvailabilityAndPriceRequest

Planned

P <<BusinessEvent>> | Candidate
PublishCatalog

L
1]

<<BusinessEvent>>

ReturnAvailabilityAndPriceResult

Proposed _ <<BusinessEvent>> |dentified }
[~
SendOffer
<<BusinessEvent>>
AcceptOffer
Specified | <<BusinessEvent>> |  Actualized
> I SendShippingNotice (:)

Figure 27 — State machine diagram for economic resource type

igure 27 illustrates the progress of a collaboration between two trading partners from the perfpective
f one business transaction entity as itjrogresses through its state changes. Figures 28-31 provide a
ifferent, but much more comprehensive view of progress through the first three phases |%lanning,
Hentification, and negotiation)!4)-ofithe same business transaction5). Each of these figures illustrates

UML activity graph with varieus business events (such as “Publish-Catalog” at the top |right of
igure 28) being performed by either the buying partner (left column) or the selling partner (right
olumn). The collaboration Space between the buyer and seller (first illustrated in Figure 3) |s where
he shared business entity)states reside that allow each partner to determine simultaneously ywhat the
xact status of the ovérall business collaboration is. For example in Figure 28, the Publish-Catalog event
at the upper right-causes the entity economic resource type to move into state Candidate (af earlier
lustrated in Figute 27) and the entity planning phase to move into state Waiting Start. For puijposes of
arsimony, Figures 28-31 do not illustrate all of the state changes that would occur in a collahoration,
nly an illustrative subset. For example, it would commonly be the case that the Completed state of one
ransaction/phase (such as identification) would cause the following phase (such as negotiation){to move
hto a Waiting Start state. However, this state transition is not shown.

Q.0

i
a
B
g
t
g

— o

14) The exposition here is limited to these first three phases for parsimony sake. Including the phases of
actualization and post-actualization would make the activity documentation twice as long with little gained in
explanation power.

15) Figures 28-31 are intended to be read consecutively. For example, the start of Figure 29 (illustrated as a
filled-in circle) connects with the finish of Figure 28 (illustrated as a target circle).
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BUYER
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( <Business Event>

]
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Needs

<SharedBusinessEntity
State>

:PlanningPhase
[WaitingStart]

—l PublishCatalog

J

S¢

KBusiness Event>

endCatalogRequest

<SharedBusinessEntity
State>

:PlanningPhase
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<Business Event>
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ReceiveCatalog
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[Completed]
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Figure 28 — Activity graph (1) for collaboration
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BUYER SELLER

<SharedBusinessEntity
> State> i
:EconomicResourceType ( i
[Rlanned] <Business Event>
<Business Event>
ust v 1 ReturnAvailability Afid
SendAvailabilityAnd <SharedBusinessEntity PriceResuit
PriceRequest State>
L :IdentificationPhase
[InService]
_| <SharedBusinessEntity
<Business Event> State>
<€
PrepareOrder :EconomicResourceType
7 [Identified]
l 1
<SharedBusinéssEntity
<InternalBusiness | State™ <€
EntityState> IdentificationPhase
-Order fCompleted]
[Prepared]
<SharedBusinessEntity
State> L
~»
:EconomicResourceType
[Proposed] <Business Event>
<Business Event> | | ReceiveOffer
SendOffer <SharedBusinessEntity
State>
‘NegotiationPhase i
~> [InService]

Figure 29 — Activity graph (2) for collaboration
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State> -
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. €
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Figure 30 — Activity graph (3) for collaboration
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:EconomicResourceType

[Specified]

<SharedBusinessEntity
State>

EconomicEventType
[Specified]

<Business Event>

AcceptOffer

<SharedBusinessEntity
State>

:EconomicRole
[Specified]

<SharedBusinessEntity
State>

:EconomicCommitment
[InForce}

<Business Event>

ReceiveContract

<SharedBusinessEntity
State>

®EconomicContract
[InForce]

O)

<SharedBusinessEntity
State>

:NegotiationPhase
[Completed]

ocsummarize the state machine presentation, it is necessary to understand how the defin

Figure 31 — Activity graph (4) for collaboration

itions of

!
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Clause 5 defined the declarative components of the Open-edi ontology. This is a specification of the

primitive classes as they model the components of a business transaction. These primitive classes
become candidates for business transaction entity types, and their realization during an actual
business collaboration would become business transaction entities.

Clause 6 defined the procedural components of the Open-edi ontology. This illustrated the dynamic

mechanics of tracking business collaboration through each of the five Open-edi phases using state
machine mechanics. This progress was illustrated with the UML, first from the perspective of a
single business transaction entity (state machine diagram) and second from the perspective of the
entire workflow (activity graphs).
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With partners communicating with each other through shared states of business transaction entities,
the actual status of an Open-edi collaboration is exactly determined for each at any point in time.

Rule 17:

Inthe 0eBTO, the declarative components - the business transaction entities - and the procedural
components - the shared collaboration space state machines - shall work in tandem to fully track
the activities and progress in an economic exchange.

A realization of the OeBTO may require an integrated specification of both features - declarations and
procedufres — 1n the conduct of an Upen-edl busIness transaction.

7 The constraint component of an 0eBTO — Incorporating business rules into
busingss transactions

7.1 Business rules and Open-edi constraints

Business$ rules specifying computational procedures, approved sequences of a€tions, valid inferences,
and effgctive control monitoring govern the day-to-day operations of business enterprises. A usefy
definitiqn of a “business rule” from Eriksson and Penker (2000:81) is:

—

... a ptatement that can control or affect the execution of a business(rocess as well as the structur
of the resources in a business. The statement specifies a condition that must be upheld, or
conglition that controls which activity should follow next. It can\express a business goal, specify th|
way] a process should execute, detail the conditions of a relationship, or constrain the behavior of
resqurce.

0 ©

In the database world somewhat synonymously, “constraints” are defined as rules governing th|
integrity of data that prevent a database from moving ftom one representation state to another withoy
proper validation, and in the most simple ontologicaltase, their function is exactly congruous with thie
businesg rules definition given above. Database integrity constraints are also commonly referred to as
assertiops.

—~ O

In ISO/IEC 15944-1, a constraint is defined as “a rule, explicitly stated, that prescribes, limits, governs,
or specifies any aspect of a business transaction.” That same standard differentiates those constraints
that areself imposed by the tradingparties (internal) from those constraints created by law, regulation,
orders, {reaties, conventions, or,similar instruments (external):

a) intdrnal constraint: a constraint which forms part of the commitment(s) mutually agreed to amonjg
the parties to a businesS-transaction

b) exte¢rnal constraint: a constraint which takes precedence over internal constraints in a businegs
transaction, i.ey;is external to those agreed upon by the parties to a business transaction

Open-edi further divides the category of external constraints into (1) those that are common and
horizontal ifi nature as introduced by the additional presence in a business transaction of a “regulator|”
as a thir‘sub-type of Person representing “public administration”, and (2) those that are more sectorigl
in nature (involving standard rules, both across many sectors and across just one sector). Open-edi
differentiates these classes of constraints in order to provide summaries of complex bundles of rules for
scenario registration. For example, the simplest constraint bundle for a scenario could aggregate only
internal constraints; the next most complex could add horizontal external constraints, etc.

In the 0eBTO, constraints encapsulating business rules constitute the third major representation
component. The first component was the declarative specification of domain classes and associations in
Clause 5, while the second component was the procedural aspects associated with business transaction
state machines and activity graphs as explained in Clause 6.
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7.2 0eBTO constraint examples

Constraints may be expressed informally in natural language, such as the following accounting rule for
separation of duties as applied to the class diagram of Figure 9:

“the Person who fills the participation role in an economic event that involves a certain economic
resource should not be the same Person who has a custody relationship with that economic resource”

The need for this constraint to a business transaction could be derived for example from the widely-
used internal control separation of duties constraint common to most accounting applications.

(Jonstraints may also be expressed more formally with the Object Constraint Language (OCL).0fthe UML.
Hor example, a state sales tax rule for Michigan (another sectorial external constraint) oimer¢handise
drders (a subtype of economic contract) could be specified as 6% of the gross amount of the orgler:

context Order inv michiganSalesTaxCalculation
salesTax = grossAmount x .06

Such a constraint could be placed in curly brackets on a UML class diagram next to the class dgfinition
fpr order (for example, a more specific form of Figure 18), and it thensbécomes an invariant (jnv) or a
dondition that must be true for all objects of that class.

According to both Odell (1998) and Eriksson and Penker (2000), constraints may be of two| general
hehavioral kinds:

d) Those that define how knowledge in one form may“be inferred or derived from another form.
Examples of this constraint category might be ¢the'Michigan sales tax calculation showh above.

Another example might be a constraint that designates a scheduled shipment as “hazafdous” if
it exceeds a designated weight threshold of.goods (economic resources) typed as “dangerous if
unpackaged” shown in an inheritance taxenomy that would give domain level expansion to the
three levels initially shown in Figure 7.

H) Those that “constrain either the possible structure or the behavior of objects or proceskes, that
is, the way objects are related #6"each other or the way objects or process state chanpes may

occur.”(Eriksson and Penker2000:154). An especially prominent illustration for the OeBTp of this
class of constraints are rules that define pre-conditions and post-conditions for the typeq of state
changes described in Clause 6. For example in Figure 29, the state machine diagram makes it clear
that for Economic Reseurce Type to achieve its “proposed” state, it has a pre-condition of|being in
state “identified” and-a post-condition of state “specified” and that these transitions are effected by
the business events shown. These same types of rules can be specified as constraints in PCL and
portrayed on'UML class diagrams.

oth derivationvbusiness rules and constraint business rules are important to effective business
peration,in~collaboration space, so their characterization in the Open-edi Business Trapsaction
ntologyis’an important third step in insuring interoperability and semantic integrity. To the extent
hat the-declarative and procedural components of an ontology are specified correctly, the parties to
business transaction are given computable methods for ensuring compliance with both intefnal and

vtetnal rules of husiness hehavigr

O OO 1

7.3 Summary

There is certainly now a critical opportunity for developing coherence in worldwide standards for
businesslevel definitions of economic phenomena. Open-edi, especiallyinits prior work of ISO/IEC 15944-
1, has standardized much of the technical and economic environment for economic exchanges, and the
field of ontology provides an extended opportunity for unifying and coordinating that work. This part of
ISO/IEC 15944 aims to provide that unity with an ontological analysis of the declarative, procedural, and
constraint components of Open-edi. Certainly, the majority of the work in this document concentrates
on the declarative components of the 0eBTO - those data classes that model the fundamental categories
of economic endeavors in collaboration space and the relationships that exist among those categories.
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This declarative emphasis is reasoned and deliberate. As noted by John Sowa (1984:24), conceptual
progress in a specialized domain is usually marked by an increasing percentage of the knowledge in
that field being embedded in its declarative components. As ad hoc procedures and constraints become
more structured and predictable, they lead naturally to better theoretical and conceptual structures.

In concert, the declarative, procedural, and constraint components of the Open-edi ontology provide a
definitive specification that is formal, explicit, and conceptual. An ontological foundation is one of the
key components of that coherence.
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Annex A
(normative)

Consolidated list of terms and definitions with cultural

adaptability: ISO English and ISO French language equivalency

A.1 Introduction

—

sers of this part of ISO/IEC 15944 may not have ready access to all standards referenced in e
50 English language version or the ISO French language equivalent where available.

(]

his part of ISO/IEC 15944 maximizes the use of existing standards where-and whenever
ncluding relevant and applicable existing terms and definitions. This annex’contains the cong
st of the ISO English and ISO French language paired terms and definhitions used in thig
50/IEC 15944 including those terms and definitions introduced in. this part of ISO/IEC 159
purce is Clause 3, Terms and Definitions.

LN e Y

—

his annex is based on the approach taken for this multipart standard established in Ani
50/1EC 15944-1:2011.

]

NS

1.2 ISO English and ISO French

o |

his part of ISO/IEC 15944 recognizes that the use of English and French as natural languag
yniform or harmonized globally. (Other examples include use of Arabic, German, Portuguese,
panish, etc., as natural languages in various‘jurisdictions).

(lonsequently, the terms “ISO English” and “ISO French” are utilized here to indicate the ISO’s spq
se of English and French as naturallanguages in the specific context of international standar

ile., as a “special language”.

A.3 Cultural adaptability and quality control

IBO/IEC JTC1 has added “cultural adaptability” as the third strategic direction which all s

ther the

possible
olidated

part of
44. The

nex A of

s is not
Russian,

rcialized
lization,

andards

development work should support. The two other existing strategic directions are “portability” and

«]

nteroperability4:-Not all ISO/IEC JTC1 standards are being provided in more than one languag
addition to “ISO/IEC English”, in part due to resource constraints.

lerms and.definitions are an essential part of a standard. This Annex serves to support the
adaptability” aspects of standards as required by ISO/IEC JTC1. Its purpose is to ensure th|
hatever reason, an ISO/IEC ]TC1 standard is developed in one ISO/IEC “official” language on

e, i.e., in

lcultural

at if, for
y, at the

blenefit of

translation of terms and def1n1t10ns is that such workat prov1d1ng b111ngua1/mu1t111ngual equivalency:

— should be considered a “quality control check” in that establishing an equivalency in

another

language ferrets out “hidden” ambiguities in the source language. Often it is only in the translation
that ambiguities in the meaning, i.e., semantics, of the term/definition are discovered. Ensuring
bilingual/multilingual equivalency of terms/definition should thus be considered akin to a minimum

“ISO 9000-like” quality control check; and,

16) Other ISO/IEC member bodies are encouraged to provide bilingual/multilingual equivalencies of

terms/definitions for the language(s) in use in their countries.
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— is considered a key element in the widespread adoption and use of standards world-wide (especially
by users of this standard who include those in various industry sectors, within a legal perspective,
policy makers and consumer representatives, other standards developers, IT hardware and service
providers, etc.).

A.4 List of terms in French alphabetical order

Generally, within a standard, the Clause 3 terms and definitions are presented in alphabetical order
and assigned Clause 3.nn ID numbers accordingly. The Consolidated Matrix of terms and definitions

present¢d below does the same.
In order] to facilitate the identification of the terms in the French language the following list presents
them in|French alphabetical order along with their English language equivalents in a table.of threge
column where,
— Colymn 1 = the number assigned to the term/definition pair in Clause 3
— Colymn 2 = the Term - French
— Colymn 3 = the Term - English
CNJl?];sl;eE% Term — French Term — English

(n (2) (3)

3119 accord économique economic agreement

3111 acheteur buyer

3|54 administration publique public administration

34 affaires business

3.2 attribut attribute

3157 autorité de réglementation regulator

3|62 Composant sémahntique (SC) Semantic Component (SC)

3114 contrainte constraint

3|33 contrainte‘externe external constraint

3[38 contrdinte interne internal constraint

3|23 cobtrat économique economic contract

3|24 controle économique economic control

3116 donnée data

3118 dualité duality

3.27 échange économique economic exchange

343 EDI-ouvert Open-edi

3.6 emplacement d’affaires business location

313 engagement commitment

3.22 engagement économique economic commitment

3.32 entité entity

39 entité de transaction d’affaires business transaction entity

312 espace de collaboration collaboration space
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—gllilrl:lslfei Term — French Term — English

1) (2) 3)

3.5 événement d’affaires business event

3.25 événement économique economic event

3.34 exécution fulfillment

3.37 faisceau d’informations (IB) information bundle (IB)
3.20 faisceau économique economic bundle ,f{)
3.58 flux des ressources resource-flow qg\
3.15 garde custody b‘ 7
3.36 individu individual mb“"
3.56 information enregistrée recorded 1nf0rm¥ﬂon

31 mandataire agent /,C)

340 matérialisé materiali

3.17 modele de marché défini def’ir\é‘@\frjlarket model

3.67 modele de marché indéfini fined market model
342 objet AC%bject

3.44 (?ntologie de transaction d’affaires d%y Open-edi Business Transaction Ontology

'EDI ouvert ) (0eBTO)

3.47 organisation \}(\Q) ) organization

51 partenaire \Q\‘ partner

345 gg?t:}e,;laire d’EDI-ouv:rOL@QP, Open-edi Open-edi Party (OeP)

3.50 participe (-\L* ) participates

348 partie d’ organ@lon organization part

3.52 Personne Person

3.49 Persop-x@i organisation organization Person

3.53 pI;@SSUS process

3.55 ?&Qproque reciprocal

3.21 /)_Q réclamation économique economic claim

3.3 ?‘5 régi governed
‘\$/ réglement settlement

C;%‘,S,i responsabillité | respons.ibility

3-28 ressourceécononique economic Tesource

3.60 role role

3.30 role économique economic role

346 scénario d’EDI-ouvert (OeS) Open-edi scenario (OeS)
3.64 site site

331 spécification économique economic specification

3.65 tierce partie third party

341 transaction arbitrée mediated transaction

3.3 transaction bilatérale bilateral transaction
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%ll?rl:lsbeei Term — French Term — English
1) (2) (3)
3.8 transaction d’affaires business transaction
3.39 type d'emplacement location type
3.10 type d’entité de transaction d’affaires business transaction entity type
3.26 type d’évenement économique economic event type
3129 type de ressource économique economic resource type
3166 typification typification
3161 vendeur seller
3.7 Vue opérationnelle des affaires (BOV) Business Operational View, (BOV)

A.5 Organization of A.6, “Consolidated matrix of terms and definitions”

NOTE One should consider A.6:

(@)

—to be § matrix-based approach to the English and French language equivalents as found in any ISO or IE
standardwhichisissued as an English/French side-by-side document (e.g. the rhultipart ISO/IEC 2382, Informatio
technoloqy — Vocabulary/Technologies de l'information — Vocabulaire);

=

—an appfoach which is expandable for multilingual equivalency andhuman interface equivalency purposes; and,
—a necegsary component in being able to reference any standargd cited.

The terins/definitions are organized in matrix formy\in' alphabetical order (English language). Thie
columng in the matrix are as follows:

Cdl. No. Use

0 ID as per this part of ISO/IEC 15944 as stated in Clause 3, i.e. as the “nnn” in
“3.nnn”

The unique eBusiness Vocabulary identifier from ISO/IEC 15944-7.
Source. International Standard referenced or this part of ISO/IEC 15944.

ISO English Language - Term

Genderof the ISO English Language Terma

ISO.English Language - Definition

SO French Language - Termb

N | O U D W N

Gender of the French Language Terma

8 ISO French Language - Definitionb

a  The todesTepresenting gemder of termrs T Taturat tanguages are those based o 1SOAEC-15944=5-2608 626 titted
“Gender and Official Languages”. The codes used in Columns 4 and 7 are those based on the coded domain “15944-5:2008-01",
titled “Codes representing Gender in Natural Languages”. As follows:

— for ISO English, in Column 4, the gender code is “99” ( = Not Applicable) since the English language does not have gender
in its grammar; and

— for ISO French, in Column 7, the possible gender codes are “01” = masculine/masculine, “02” = feminine/féminine; or,
“03” = neuter/neutre.

b This indicates that the International Standard referenced (other than this part of ISO/IEC 15944) in Columns 6 and 8
does not have an ISO French language version. For these terms and definitions, this part of ISO/IEC 15944 is providing the
ISO French language equivalent.
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The primary reason for organizing the columns in this order is to facilitate the addition of equivalent
terms/definitions in other languages as added sets of paired columns, (e.g., Spanish, Japanese, German,
Russian, etc.).

A.6 Consolidated matrix of ISO/IEC 15944-4 terms and definitions in ISO English
and ISO French
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