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Foreword

ISO (the In

ternational 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-gov
technology, |

International

The main ta

Standards ad
an Internation

Attention is d

rights. ISO ar

ISO/IEC 1594

Subcommitte

ISO/IEC 1594

Operational \
Part
Part
Part

Part
cons

The following
Part

eBusiness vo

brnmental, in liaison with 1ISO and IEC, also take part in the work. In the field of inforn
50 and IEC have established a joint technical committee, ISO/IEC JTC 1.

Standards are drafted in accordance with the rules given in the ISO/IEC DirectivesyPart 2.
5k of the joint technical committee is to prepare International Standards;\Draft Interns
opted by the joint technical committee are circulated to national bodies for voting. Publicat

al Standard requires approval by at least 75 % of the national bodies gasting a vote.

rawn to the possibility that some of the elements of this document'may be the subject of
d IEC shall not be held responsible for identifying any or all sueh-patent rights.

|4-4 was prepared by Joint Technical Committee ISOMNEC JTC 1, Information techn
b SC 32, Data management and interchange.

4 consists of the following parts, under the general title Information technology — Bu
iew:

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

5: Identification and refefencing of requirements of jurisdictional domains as sources of ex
traints

part is under preparation:
6: Technical'introduction of eBusiness modeling [Technical Report]

cabulary=will form the subject of a future Part 7.

hation

tional
on as

patent

plogy,

biness

ternal
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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, Information technology — Business agreement semantic descriptive techniques — Part 1:
Operational aspects of Open-edi for implementation. 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.

This i
the rg
Open
accou

transaction.

Ontol

in ele

E-Cofnmerce Integration Meta-Framework (ECIMF) work is entitled the Resource-Event-Ag

(REA
in bus
the O

The R
econd
illustr
exche
expeq
toahb

5 a question of ontology: a formal specification of the concepts that exist in some domain'g
lationships that hold among them [8]. In this case, the domains of interest are these tha
Ledi activities; that is: law, economics and accounting in an extended sensg -~ not
nting of one particular firm, but the accountabilities of each of the participants_in an exte

e, space and causality — or domain ontologies, dealing with phenoména in a specific fie
ons, manufacturing, medical practice or business. The economi¢.and accounting ontolog
ctronic business eXtended Markup Language (ebXML), in the UNJCEFACT modeling meth

). REA is used here as an ontological framework for specifying the concepts and relationg
iness transactions and scenarios in the Open-edi sens€,of those terms. The resulting fram
ben-edi business transaction ontology (OeBTO).

EA ontology is actually an elementary set of concepts derived from basic definitions in ad
mics. These concepts are illustrated most_simply with a UML class diagram. See Fi
htes the simple Resource-Event-Agent strucCture that gives REA its name. A business

nge has two REA constellations joined together, noting that the two parties to a simple m
t to receive something of value in return* when they trade. For example, a seller, who deliv
uyer, expects a requiting cash payment in return.

¥

f interest and
t encompass
the internal
Fnal business

bgies are generally classified as either upper-level ontologies — dealing with generalized phenomena

like ti
operJH

d like military
y being used
odology, and
ent Ontology
hips involved
ework is titled

counting and
ure 1, which
ansaction or
arket transfer
ers a product

from
. _ Persop
Economic resource-flow Economic (Econoric
Resource Event Agent)
to
duality

Figure 1 — Basic Economic Primitives of the Open-edi Ontology

There are some specific points of synergy between the REA ontology and the ISO Open-edi specifications as
represented in ISO/IEC 15944-1.

ISO/IEC 15944-1:2002, 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.

1)

Elements of the REA ontology as they are used in other standards work are explained in Annex B.

© ISO/IEC 2007 — All rights reserved
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ISO/IEC 15944-1:2002, 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
exchange is tracked via business events that govern the state transitions of business transaction entities that
represent various economic phenomena.

ISO/IEC 15944-1:2002, 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, wh|Ie negotlat|on is finalized by an econom|c contract WhICh is a bundle of commltments The

UN/CEFACT
commitments|.
all the activiti
information

Finally, with rf
characterize

Scenarios —|
infrastructure
business eve
configures w
Open-edi and

0.2 Defini
According to
specification
examining.

formal =
explicit s
of a shar
conceptu
At present, t
phenomena i

part of ISO/IB

This part of
approach. It

The Open- ed| set of activities and the REA economic concepts will help each other tigtog
bs into a cohesive business transaction, and then unite that transaction definition wittits r
odels.

egard to the preliminary agreement between Open-edi and REA, the two major'Sets of ided
the Open-edi work — the specification of Business Transactions and‘the configurat

and the policy infrastructure. A business transaction specifies in @ descriptive sense
hts what has occurred or has been committed to. Conversely, a scehario is more prescrip

hat could be or should be. The realm of both descriptions and\ prescriptions is import
to REA, and they can work well in developing standards for gach.

ion of Open-edi Business Transaction Ontology (OeBTO)

the most widely accepted definition from Tom<{Gruber [7], “ontology is a formal, &
of a shared conceptualization.”2) The individual\components of this meaning are each
machine-readable;

becification = concepts, properties, relations, constraints and axioms are explicitly defined;

ed = consensual knowledge;

alization = abstract model6f some phenomenon in the real world.

ne REA model is(certainly an explicit specification of a shared conceptualization of eco
h the accounting_community. A formal, machine-readable specification is not proposed

C 15944; however, such extensions may follow in other standards work.

ISO/IEEC16944 focuses on integrating the Gruber definition of ontology with an REA-
Joes sO from an accounting and economic ontology perspective within an Open-edi Refg

Model conte
Transaction

at This is achieved through the mtroductlon of the concept (or construct) of “Open-edi Bus

jether
blated

s that
on of

correspond well at the aggregate level to what the REA ontology I'calls the accountability

hctual
ive: it
Ant to

xplicit
worth

nomic
n this

pased
rence
iness

formal, rule-based specification and definition of the concepts pertaining to business transactions and
scenarios and the relationships that hold among those concepts

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 (OeBTO)”, 2002-05-06.

Vi
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0.3 Use of 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 BRV level
of the UN/CEFACT modeling methodology, this redundancy is not acceptable because it allows the states of

the twe ranresentations-to-bhecome-inconsistent Thic diffarance-in-namina-nershective-is—axnlain. d below and
W8 prosSehitatoRs—+to-o FHE-HREORSIStIe R t—HS—aHHeroRGe-HR-RaHRgpersP HV-S1S—-BxPraih

illustrated in Figure 2.3)

Collaboration Perspective: Trading Partner vs. Independent

Enterprise #1 _ Independent view ¢f
M Inter-enterprise evepts

.

Enterprise #3

s

[3
e Sl o

Trading Partner view of l

Inter-enterprise events
(upstream vendors and
downstream customers)

'
'
'
i

\
\

Dojtted arrows represent flow of goods, services, and cash between
different comipanies; solid arrows represent flows within companies

Figure 2 — Different Views of Business Collaboration

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 NO190 “AlW15944-4, Information
technology — Business Agreement Descriptive techniques Part 4: Open-edi Ontology”, 2001-10-22.). Some naming
conventions have been added since that first contribution (See further Annex H in document SC32/WG1 N0123).

© ISO/IEC 2007 — All rights reserved vii
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Figure 2 illustrates three independent value chains for three different enterprises. Each company has a
connected network of business processes that takes its initial input of resources (called factor inputs for their
production functions) and transforms them via cumulative flows of goods, services and cash into an output for
that firm’s downstream customers. For Open-edi collaboration modeling, these internal processes are not
relevant until a resource flow crosses enterprise boundaries, as is illustrated for Enterprise #2 which accepts
materials from Enterprise #1 and which delivers materials to Enterprise #3 (most probably in both cases for
cash payments in return). The two dotted lines with double-headed arrows show these inter-enterprise events.

The independent or collaboration perspective of resource flows is anchored on the view of the eye outside of
Enterprise #2. This view sees both exchanges as conceptually similar with flows of materials being requited by
flows of funds. Such a perspective is quite different from that of the eye inside of Enterprise #2, which sees
the flow between Enterprise #1 and Fnferprise #2 as a “purchase” and the flow hetween Enterprise #2 and
Enterprise #3 as a “sale”. Note that an eye inside of Enterprise #1 (not shown on diagram) woduld| have
modeled the [purchase” of Enterprise #2 as a “sale” of Enterprise #1, hence the redundancy and thelinevitable
inconsistency.

Business prdcess modeling can take either of the perspectives shown by the eyes of Eigure 2, but the
independent |perspective is clearly the choice for Open-edi. This leads to the coneept of a business
collaboration fthat is illustrated in Figure 3 4). Most generally, there is a value exchange‘between two Pefsons,
with one assliming the role of a “buyer” (has money, desires goods or services) and the other assuming the
role of a “seller” (has goods or services, desires money). It is also possible to anchor the independent view on
time, with ong 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 derivablg¢ from
“independent|perspective” terms.

Collaboration.Space

Value‘Exchange

Buyer ()

Figure 3 — Concept of a Business Collaboration

0.4 The “Open-edi Business Transaction Ontology” (OeBTO)
Subclause 0.2 and 0.3 have suggested:
e that the components of the REA domain ontology model are sufficiently well-defined, stable and well-

known that they can clearly serve as the basis for an ontological specification of the concepts involved
in collaborative exchanges between trading partners; and

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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that the components of that model must be viewed from the outside perspective of a mo
the economic phenomena independently.

4-4:2007(E)

deler viewing

Because the primitive economic terms are being adopted here for use with the operational aspects of
Open-edi from ISO/IEC 15944-1, the ontology to be defined will be termed the “Open-edi Business
Transaction Ontology” (OeBTO). Its definition is:

formal, rule-based specification and definition of the concepts pertaining to business transactions and
scenarios and the relationships that hold among these concepts

From the definitional foundations of both ISO/IEC 15944-1 and the REA model, it follows that the OeBTO will

follow

0.5

thasa-princinles:
H3 PHAGH8S-

e As a business transaction ontology, a distinguishing characteristic of OeBTO is that
information exchange, it incorporates commitment exchange among autonomous-Pers

e An OeBTO requires the use of clear and pre-defined rules, principles and guideling
ISO/IEC 15944-1:2002).

e An OeBTO is neutral in terms of technology, representation, and @pplication.

e The scope of OeBTO covers all areas of business transactions (public/private, ind
international, regional, etc.).

e The semantics of the concepts represented in the ©eBTO are explicitly specified and ¢

Organization and description of this part.of ISO/IEC 15944

in addition to
DNS.

s (see 5.1 of

istry sectors,

onstrained.

Clause 1 and Clause 2 provide scope and normative references for OeBTO. The basic OeBTO
first enumerated in Clause 3, while Clause 4 provides a table of symbols and abbreviations. Clause 5 provides
the dgclarative substance for this part of ISQ/IEC 15944 — a set of UML class diagrams ar|ld conceptual

expla
mech
Claus

At thd
raiseq
part O
comn
backd

bnics of a business transaction state machine — the procedural component of an Oe
e 7 explains the (internal) constraint component of OeBTO — its repository for business rul

end of this part of ISOAEC 15944 are some helpful Annexes that provide elaboration
in the main body. Normative Annex A is a consolidated list of all the terms and definition
f ISO/IEC 15944 in bath ISO English and ISO French. The other normative annex is Anng
on to Parts2, 4 and 5 of ISO/IEC 15944. Annex B is informative text providing n

efinitions are

nations that circumscribe the Open:edi Business Transaction Ontology. Clause 6 |explains the

TO — while
BS,

bn the points
5 used in this
x C, which is
nore detailed

round informatiénjon the REA Model. This part of ISO/IEC 15944 concludes with a bibliography.
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Information technology — Business Operational View —

Part 4:

Business transaction scenarios — Accounting and economic

ontology

1

[ds)

ycope

This ppart of ISO/IEC 15944 provides a set of UML class diagrams and\ ‘conceptual explpnations that

circumscribe the Open-edi Business Transaction Ontology. It explains the mechanics of

a business

transaction state machine — the procedural component of an OeBTO,— and the (internpl) constraint

comppnent of OeBTO — its repository for business rules.

This part of ISO/IEC 15944 addresses collaborations among dndépendent trading partners

s defined in

ISO/IEC 15944-1. This part of ISO/IEC 15944 applies to both(binary collaborations (buyer and seller) and
medigted collaborations (buyer, seller, third-party). The-@ntological features described hefein propose

standprds only for the BOV — that is, the business aspects of business transactions as they
ISO/IEC 15944-1.

2 ormative references

re defined in

The following referenced documents arg“indispensable for the application of this documenpt. For dated
refergnces, only the edition cited applies. For undated references, the latest edition of the referenced

document (including any amendments) applies.

ISO/IEC 15944-1:2002, Information technology — Business agreement semantic descriptive
Part 1: Operational aspects.of Open-edi for implementation

ISO/IEC 15944-5:2006; ;information technology — Business Operational View — Part 5: Iden
refergncing of requirenients of jurisdictional domains as sources of external constraints

3 erms-and definitions

31
agent

echniques —

tification and

Person acting for another Person in a clearly specified capacity in the context of a business transaction

NOTE 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 “Information

Processing Domain (IPD)”".

[ISO/IEC 15944-1:2002 (3.1)]

© ISO/IEC 2007 — All rights reserved
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3.2

attribute
characteristic
[ISO/IEC 111

3.3

of an object or entity

79-3:2003 (3.1.3)]

bilateral transaction
subtype of a business transaction where the Persons include only the buyer and the seller, or alternatively

other Person

3.4

s acting as agents for the buyer and/or seller

business

series of processes, each having a clearly understood purpose, involving more than one Person;re

through the

bxchange of recorded information and directed towards some mutually agreed) tpon

extending ovér a period of time

NOTE Ad

3.5

ppted from ISO/IEC 14662:2004 (3.1.2).

business event

occurrence in

NOTE 1 Bu
transaction am
phases of plan

NOTE2 Og

be interng

reference
ISO 8601

3.6
business log
geographic s

time that partners to a business transaction wish to monitor or.control

siness events are the workflow tasks that business partners need“to” accomplish to complete a bu
ong themselves. As business events occur, they cause a busingss transaction to move through its
hing, identification, negotiation, actualization and post-actualization.

currences in time can either

| as mutually agreed to among the parties to a business transaction; and/or,

some common publicly available and recognizéd date/time referencing schema (e.g. one based on
and/or ISO 19135).

ation
te where an economic event.is deemed to occur with its attendant transfer of an econ

resource fron one Person to another

3.7
Business Og
BOV
perspective g
and commitn

[ISO/IEC 146

erational View

f business transactions limited to those aspects regarding the making of business deg
nents among Persons, which are needed for the description of a business transaction

52:2004%(3.1.3)]

3.8

plized
goal,

siness
arious

using

omic

sions

business tra

nsaction

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

NOTE Ad

3.9
business tra

apted from ISO/IEC 14662:2004 (3.1.4).

nsaction entity

computable representation of any real-world entity that participates, occurs or is materialized during a

business tra

nsaction
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3.10

business transaction entity type

abstract specification of a business transaction entity, detailing its recommended characteristics, its
recommended methods and its recommended life-cycle states

NOTE A business transaction entity type will usually specify the types of business events that cause a business
transaction entity of this type to proceed through its different states as the business transaction itself progresses through
its phases of planning, identification, negotiation, actualization and post-actualization.

3.11

buyer
Person who aims to get possession of a good, service and/or right through providing an acceptable
equivRlent value, usually In money, to the Person providing such a good, service and/or rignt . |

[ISO/IEC 15944-1:2002 (3.8)]

3.12
collaboration space
busingss activity space where an economic exchange of valued resources is¢viewed independently and not
from the perspective of any business partner

NOTE| In collaboration space, an individual partner’s view of economic phenemena is de-emphasized| Thus, the use
of coimon business and accounting terms like purchase, sale, cash receipt,cash disbursement, raw| materials and
finishgd goods is not allowed because they view resource flows from a participant’'s perspective.

3.13
commitment
makirjg or accepting of a right, obligation, liability or respensibility by a Person that is capable of enforcement
in theljurisdiction in which the commitment is made

[ISO/IEC 15944-1:2002 (3.9)]

3.14
constraint
rule, explicitly stated, that prescribes, limits, governs or specifies any aspect of a business transfaction

NOTE]|1 Constraints are specified -as- rules forming part of components of Open-edi scenarios, i.. as scenario
attributes, roles and/or information bundles.

NOTE|2  For constraints to,be. registered for implementation in Open-edi, they must have unique anqd unambiguous
identiflers.

NOTE|3 A constraintimay be agreed to among parties (condition of contract) and is therefore considefled an “internal
constrpint”. Or a censtraint may be imposed on parties (e.g. laws, regulations, etc.) and is therefore |considered an
“extermal constraint’:

[ISO/IEC 15944-1:2002 (3.11)]

3.15
custody

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

NOTE 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

(business transaction) representations of recorded information that are being prepared or have been
prepared in a form suitable for use in a computer system

[ISO/IEC 15944-1:2002 (3.14)]

© ISO/IEC 2007 — All rights reserved 3


https://iecnorm.com/api/?name=e426e79349bdf07180d7f350209c9e19

ISO/IEC 15944-4:2007(E)

3.17

defined market model
trade model where the buyer and seller accept the entry terms of a specified market in advance and where

that market h

NOTE

as an accepted and recognized source for business rules and conventions

and post-actualization — are governed by the rules and conventions of the particular defined market.

3.18
duality

In a defined market, the phases of a business transaction — planning, identification, negotiation, actualization

association between economic events where one is the legal or economic consideration for the other in an

exchange

NOTE D
partner requir

3.19

economic agreement
arrangement [of reciprocated economic commitments between two partners where the-abstract specifi
of terms of trade is incomplete and not subject to legal enforcement

3.20
economic by
association b
binds them ta

3.21

economic claim

expectation g
of an econon

3.22
economic cd
type of comn
point in the fu

3.23
economic cd

bundling of rg¢ciprocated economi¢.commitments between two partners where the abstract specificat

the proposed

3.24

economic cd
association b
resource or i

lity is the conceptual analog of double entry in traditional bookkeeping. For example, a shipment
a matching flow in, like a payment, to balance accounts between the parties.

ndle
ctween economic commitments and the economic contract-that bundles those promise
the two partners who negotiated them

f one Person to receive a future inflow of econemic resources from another Person be
hic exchange which is currently incomplete

mmitment
hitment by one Person to transfer-economic resources to another Person at some spsg
ture

ntract
economic exchange is deemed to be complete
ntrol

etween.a_Person and an economic resource where the Person either owns the ecor
5 otherwise able to derive economic benefit (utility) from it

from a

Cation

s and

cause

cified

ion of

omic

3.25

economic event
occurrence in time wherein ownership of an economic resource is transferred from one Person to another

Person

NOTE

ISO 8601

Occurrences in time can either

be internal as mutually agreed to among the parties to a business transaction; and/or

and/or ISO 19135).

reference some common publicly available and recognized date/time referencing schema (e.g. one based on using
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3.26

economic event type

abstract specification of an economic event where its grouped properties can be designated without
attachment to an actual, specific occurrence in time

NOTE Example of attributes at the type level for events might be expected-duration or standard-pricing-percentage.

3.27

economic exchange

type of a business transaction where the goal is an exchange of economic resources between two
Persons where both parties derive higher utility after the completed business transaction

NOTE| An economic exchange usually involves two economic events with different types of econimic resources
flowing in opposite directions. For example, an exchange of cash for a good involves a shipment with'arequited payment
following.

3.28
econpmic resource
good,|right or service of value, under the control of a Person

3.29
econpmic resource type
abstract specification of an economic resource where its grouped_properties can be desighated without
attacliment to an actual, specific economic resource

NOTE| Example attributes at the type level for an economic reSource like an automobile might includg its designated
fuel cgpacity or its maximum expected range.

3.30
econpmic role
abstract specification of a Person for economi¢c purposes where its grouped properties can He designated
withotit attachment to an actual Person

NOTE] An example economic role might-be qualified buyer or approved shipper, i.e. from an econorpic perspective
only.

3.31
econpmic specification
assodiation between an economic commitment and the abstract properties of an economic event, an
econpmic resource, a pattner or a business location

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

EXAMPLE A person, object, event, idea, process, etc.

[ISO/IEC 2382-17:1999 (17.02.05)]

3.33

external constraint

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

NOTE 1 Normally external constraints are created by law, regulation, orders, treaties, conventions or similar
instruments.

NOTE 2 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.).
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NOTE 3
transaction.

NOTE 4
particular role.

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 licensed enterprise.

NOTE 5

External constraints can apply to the nature of the good, service and/or right provided in a business

External constraints can demand that a party to a business transaction meet specific requirements of a

Where the information bundles (IBs), including their Semantic Components (SCs), of a business transaction

are also to forn

EXAMPL
pertaining

NOTE 6
the Person, i.6
example, priva

[ISO/IEC 159

3.34
fulfillment
association 4
promised res
NOTE Fo)
3.35

governed
association b

h the whole of a business transaction (e.g. for legal or audit purposes), all constraints must be records

F There may be a legal or audit requirement to maintain the complete set of recorded “inhfor
to a business transaction, i.e. as the information bundles exchanged, as a “record”.

A minimum external constraint applicable to a business transaction often requires one to.differentiate W

In “
3

. that is a party to a business transaction, is an “individua
Cy rights apply only to a Person as an “individual”.

organization” or “public administratio

14-1:2002 (3.23)]

etween an economic commitment and an economic (event where the event execute
burce flow from one Person to another

[ example, a delivery to a customer would fulfill that customer’s sale order.

btween an economic agreement and the business transaction whose conduct and phas

subject to that economic agreement

3.36
individual
Person who
as such

[ISO/IEC 159

3.37
information
IB

formal descri

is a human being, i.e. a natural person, who acts as a distinct indivisible entity or is cons

14-1:2002 (3.28)]

bundle

an Open-edi

scenario

d.

mation

hether
h”. For

s the

ES are

dered

ption"of'\the semantics of the information to be exchanged by Open-edi Parties playing rdles in

[ISO/IEC 14662:2004 (4.1.2.2)]

3.38

internal constraint
constraint which forms part of the commitment(s) mutually agreed to among the parties to a business

transaction

NOTE

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.

[ISO/IEC 15944-1:2002 (3.33)]
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location type
abstract specification of an economic location where its grouped properties can be designated without
attachment to an actual place

NOTE

3.40

An example location type might be an accepted shipping facility or approved hospital location.

materialized
association between an economic event and an economic claim where the occurrence of the economic
event causes the economic claim to come into existence

3.4

mediated transaction

subtype of a business transaction where a third party mediates between the partners)as mu
to by the partners

3.42

objeqt

anyth|ng perceivable or conceivable

NOTE| Objects may be material (e.g. an engine, a sheet of paper, a diamond), immaterial (e.g. a con
project plan) or imagined (e.g. a unicorn).

[ISO 1087-1:2000 (3.1.1)]

3.43

Openf-edi

electronic data interchange among multiple autonomous Persons to accomplish an e

busin

ess goal according to Open-edi standards

[1SO/I

3.44

Open
OeBT
forma

scenarios and the relationships-that hold among those concepts

3.45
Open
OeP
Persq

NOTE

EC 14662:2004 (3.1.9)]

-edi Business Transaction Ontology
0]
I, rule-based specificationand definition of the concepts pertaining to business trans

-edi Party
In that participates in Open-edi

1 (Adapted from ISO/IEC 14662:2004 (3.1.11).

tually agreed

version ratio, a

plicit shared

sactions and

NOTE

playing a role in Open-edi scenarios.

3.46
Open
OeS
forma

[1SO/I

3.47

-edi scenario
| specification of a class of business transactions having the same business goal

EC 14662:2004 (3.1.12)]

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

purpo

Se
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NOTE
a)
b)

1)
2)

The kinds of organizations covered by this part of ISO/IEC 15944 include the following examples:
an organization incorporated under law;

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

partnerships,

individuals,

3)
4)

sole

proprietorships,

governmental bodies;

social or other non-profit organizations or similar bodies in which ownership or control is vested in a group of

c) groupings

[ISO/IEC 652

3.48
organization
department,
interchange

[ISO/IEC 652

3.49

organization
organization
that organizg

NOTE1 An

NOTE2 An
specified capa
NOTE3 An
NOTE 4

[ISO/IEC 159

An|

3.50
participates
association b

NOTE Us|
economic reso|

3.51

of the above types of organizations where there is a need to identify these in information interchange

3-1:1998 (3.1)]

part
service or other entity within an organization, which needs to be identified for inforn

3-1:1998 (3.2)]

Person
part which has the properties of a Person and thus,is'able to make commitments on be
tion

organization can have one or more organization Persons.

organization Person is deemed to represent‘and act on behalf of the organization and to do s
City.

organization Person can be a “natural person” such as an employee or officer of the organization.

organization Person can be a legal person, i.e. another organization.

14-1:2002 (3.46)]

btween an economic event and each of the two Persons participating in the economic ey

pally there is“a “from” association and a “to” association, depending upon the direction of the flow
Lirce.

hation

half of

o in a

yent

of the

partner

subtype of Person that includes buyer and seller

3.52
Person

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

NOTE 1

used in competent jurisdictions.

NOTE 2
it from its day-t

o-day use.

Synonyms for “legal person” include “artificial person”, “body corporate”, etc., depending on the terminology

Person is capitalized to indicate that it is being utilized as formally defined in the standards and to differentiate
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NOTE 3 Minimum and common external constraints applicable to a business transaction often require one to
differentiate among three common subtypes of Person, namely “individual”, “organization” and “public administration”.

[ISO/IEC 15944-1:2002 (3.47)]

3.53

process

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

[ISO/IEC 15944-1:2002 (3.53)]

3.54
publit administration
entity, i.e. a Person, which is an organization and has the added attribute of being @uthorized to act on
behalf of a regulator

[ISO/IEC 15944-1:2002 (3.54)]

3.55
reciptocal
assodiation between economic commitments where the promise by.one partner to execute Ln economic
resoyrce transfer in the future is reciprocated by the other partner promising a requited tfansfer in the
oppogite direction

3.56
recorded information
informpation that is recorded on or in a medium irrespective of form, recording medium or technplogy utilized,
and in a manner allowing for storage and retrieval

NOTE]|1 This is a generic definition and is independent of any ontology (e.g. those of “facts” versug “data” versus
“infornmpation” versus “intelligence” versus “knowledge”, etc.).

NOTE|2  Through the use of the term “information”, all attributes of this term are inherited in this definition).

NOTE|3 This definition covers:

— any form of recorded information;.means of recording, and any medium on which information can be rgcorded; and

Q

| types of recorded information including all data types, instructions or software, databases, etc.
[ISO/IEC 15944-1:2002'(3.56)]

3.57
regulptor
Persgn who has the authority to prescribe external constraints which serve as principles, policies or rules
goverhing( or* prescribing the behavior of Persons involved in a business transaction ag well as the
provigioning of goods, services and/or rights interchanged

[ISO/IEC 15944-1:2002 (3.59)]

3.58

resource-flow

association between an economic event and an economic resource

NOTE A common example would be a resource-flow between some inventory and the shipment that caused control
of that inventory to flow from one Person to another.
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3.59

responsibility
association between Persons where one is responsible for the other or between a Person and an

organization

NOTE

Person where that Person is assigned

Subtypes of Persons include individuals, organizations and public administrations. An “individual” is non-

divisible but organizations and public administrations are and as such will assign specific responsibilities to organization
Persons (see further 6.2.7 and Figure 17 in ISO/IEC 15944-1:2002).

3.60
role

specification which models an external intended behaviour (as allowed within a scenario) of an Open-edi

Party
[ISO/IEC 146

3.61

seller
Person who
right to anoth
service and/o

[ISO/IEC 159

3.62
Semantic Cdg
SC

unit of recor
transaction

NOTE An

[ISO/IEC 146

3.63
settlement
association b
causes the eq

3.64
site
association f
resources in

3.65
third party

52:2004 (4.1.2.1)]

er Person and in return receives an acceptable equivalent value, usually in money, for the
r right provided

14-1:2002 (3.62)]

mponent

SC may be atomic or composed of other SCs:

52:2004 (4.1.2.2)]

btween a requiting economic event and an economic claim where the occurrence of the
fonomic claim to expire

etween an «conomic event and the business location where the transfer of ecor
volved in that-event is deemed to have occurred

Person besi

aims to hand over voluntarily or in response to a demand or a request, ‘@)good, service @and/or

good,

Hed information unambiguously defined in the cohtext of the business goal of the busjiness

event

omic

who

fulfills a specified role or function as mutually agreed to by the two primary Persons or as a result of external

constraints

NOTE

It is understood that more than two Persons can at times be primary parties in a business transaction.

[ISO/IEC 15944-1:2002 (3.65)]

3.66
typification

association between a concrete entity and the abstract specification of its grouped properties

10
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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

4 Abbreviated terms

BOV Business Operational View

BTE Business Transaction Entity

BTET Business Transaction Entity Type

ebXML electronic business eXtended Markup Language

ECIMF E-Commerce Integration Meta-Framework

EDI Electronic Data Interchange

B Information Bundle

OCL Object Constraint Language

OeBTO Open-edi Business Transaction Ontology

OeP Open-edi Party

OeS Open-edi Scenario

REA Resource-Event-Agent

SC Semantic Component

UML Unified Modeling Language

UMM Uniform Modeling Methodology

UN United Nations

UN/GEFACT  United Nations Centrefor Trade Facilitation and Electronic Business

5 The Declarative Component of an OeBTO — Primitive and Derived Data Classes

5.1 [Person and Economic Resources

One ¢f the mostfundamental 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 ¢n applicable
exterpal ,constraints, a Person can be decomposed into three separate subtypes, namely, “individual”,
“orga1iz‘ation”, and “public administration”®). These subtypes are illustrated in the UML class diagram of

Figure =

In this part of ISO/IEC 15944, the focus is on the OeBTO 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.

5) See further in ISO/IEC 15944-1:2002, 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 15944-5:2006; 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.
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Person
AN
N L Public
Individual Organization Administration

Figure 4 — Subtypes of Person Based on External Constraints

Rule 1:

Irrespective [of the use of any particular information technology and related devices, Persons are the
only entitieg which are legally recognized as able to make commitments, _agree to the rights and
obligations pntered into, can be held accountable for their actions, etc./ i:e. Persons are the only
entitig,)s able|to participate in a business transaction and able to make commitments for exchanges of
value’).

Persons are the entities who drive the economic exchanges forward in/©Open-edi collaborations. Ontologically
and normatively, they are considered as homo economicus in the classical microeconomic sense; that ig, they
are parties inferested in commercial activity as a means of maximizing utility.

Besides Perspn, a second very important notion in the OeBT0.is the concept of an Economic Resource which
is something [of value under the control of a Person. These two fundamental categories appear on the Jleft of
Figure 5, comnected by an economic control relationship”which indicates that the Person either owns the
resource or i otherwise able to derive economic value, (utility) from it.

|_ _________ 1

I |

[ |

Person I Person I

[ |

I |

. I .|

economic : economic |

control : control I

[ |

Economic I Economic I
Resource | Resource |
[ |

[ |

I

Figure 5 — Person and Economic Resource as the Basis for Exchange

7) This Rule 1 is based on ISO/IEC 15944-1:2002, 6.2, Rule 11.
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Onto the right side of Figure 5 (inside the dotted lines) is now added an additional Person and economic
resource association, thus setting the stage for a possible exchange where both parties might view control of
the other Person’s resource as a means of deriving higher utility than present circumstances render. This
“value exchange” as it is titled in the collaboration space of Figure 3 is the basis for what Open-edi calls a
business transaction between the two Persons.

Rule 2:

An Open-edi Business Transaction is an economic exchange occasioned by the presence of two
Persons as trading partners, each possessing a resource of value desirable to the other party. These
Persons shall be autonomous parties with competing economic interests, able to commit to a requited
exchange with the other Person.

The Qpen-edi Business Transaction Ontology does not construct exhaustive classification-hiergrchies for the
primitive classes of Person and economic resource, but it does provide a limited taxonemy for both. The
hierarnchical decomposition of both of these ontology items beyond 2-3 levels become$,very dependent upon
the context of industry structure. Particular decompositions beyond the second or third level may be joined to
the minimum classification structures illustrated here to give more detailed taxonemiés for a particular industry

ition to being classified on identity, Persons may also be classified/on-the basis of their roles, which are
the alpstract specification of the functions they perform in business transactions. This functional decomposition
through three levels is illustrated in the UML class diagram of Figure-6.and explained below.

e  Partner which itself further specializes to Buyer (has money, desires goods) and Seller (has
goods, desires money).
e  Regulator which represents Persons who impose external constraints on Business [[ransactions.
e Third Party which specializes to a number of other classes such as Escrow, Guaranptor, Mediator,
and Notary.
e Agent which is a special sub-type in, Open-edi that can act for any other Persop in a clearly
specified capacity, most commonlyfor a buyer or a seller.

Person

Third
Partner Regulator Party Agent
Buyer Seller Escrow Mediator Guarantor Notary

Figure 6 — Subtypes of Person Based on Roles in a Business Transaction

When fully-specified business transactions occur, Persons are able to play roles as indicated by the different
sub-typing shown in Figure 6. Again, this taxonomy could be extended with industry-specific specializations of
these role levels®).

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.
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Figure 7 illustrates some of the possible sub-typing for the other OeBTO primitive — economic resource —
illustrated in Figure 5. This taxonomy has a second level derived directly from the text of 15944-1 which
categorizes resources as:

e Goods which are tangible resources to include:

o Materials including capital assets (like trucks), basic raw materials and natural resources (like
steel or petroleum) plus sub-components of a larger assembled product (like seats for an
automobile).

o Real Estate like office buildings or warehouses.

o Funds like money or marketable securities.

e Services which are the provision of value-adding activities by a provider to a consumer to include:
Human Services like temporary workers or consultants

b Transportation Services like packing/picking or actual shipments.

b Regulatory Services such as the right to import/export or the right to do business inla)cdrtain

segment or area.

b Warranty Services such as the automatic provision of replacement goods undex faulty

judgments.

Insurance Services such as guaranteed payment under exigent circumstances.

e Rights which are intangible resources to include examples like Intellectual Products (IPR) and Rights-

of-way.9)
? Economic
Resource
Goods Services Rights
7 i i
Transport- i
. Funds Real Regulatory| ) Human Intellectual|| Right of
M | Wi 1
aterials Estate Service at'?" Services arranty || Insurance Product Way
Services
(IPR)
Figure 7 — Subtypes (possible) for Economic Resource
Rule 3:

Economic Resources may be classified as goods, rights, or services, Particular industry|level
classifications can further specialize this first level of decomposition.

Figure 7 also shows a recursive association that is especially important in ontological terms because it reflects
an important aspect of economic reality -- that economic resources often have component structures. This
means that their value is often derived from an assemblage of other resources. For a product example, those
components could be the physical material, its advertised cache, its delivered-to-the-door-status, and its
warranty.

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 4:

Economic Resources in the vast majority of trading cases will have component structures that can be
identified and treated differentially in economic exchanges.

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

In Open-edi, a business transaction involves an economic exchange of resources between Persons with
competing economic interests, each attempting to maximize his or her own economic utility. As portrayed in
15944-1 and shown in Figure 8, there are two additional fundamental elements of a Business Transaction
Model besides PERSON (discussed amply above). The first of these is the DATA involved in the transaction,
and tiie ontological categories for capturing that data will be the topic for the rest of this Clausd 5. The other
fundamental element is the PROCESS involved in a business transaction and that will be the fnain topic for
the fqllowing Clause 6. Clause 7 illustrates the constraint component where the business)rulgs concerning
both data and processes are enumerated.

Figure 8 — Fundamental Parts'of a Business Transaction

5.2 |The Normative Data Categories for'a.Business Transaction Involving an Economic
Exchange: Resources, Events, and Persons Plus Their Fundamental Relatiopships

The UML class diagram of Figure 9 illustrates the high level semantic view of the essentials of|lan economic
exchgnge. In Open-edi, the full details of this exchange are realized within the scope of a sipgle business
transaction as trading partners-.identify each other, negotiate commitments, and engage |n the actual
exchgnge of resources with value:

As a|starting point for ontological definition, this collaboration space diagram concentrates pn the object
answers to four fundamental questions:

¢ Who is invelved in the collaboration (Persons)?

¢ What isbeing exchanged in the collaboration (Economic Resources)?
¢| When:(and under what trading conditions) do the components of the exchange occur (Econpmic
Events)?
o[ “Why are the trading partners engaged in the collaboration (duality relationships between regource flows)?

The normative infrastructure of the Open-edi Business Transaction Ontology (OeBTO) encompasses these
essential question components, as explained in 5.3 that follows. Section 5.4 illustrates the ontological
components that result from typifying the OeBTO normative infrastructure, while 5.5 deals with the non-
normative extensions of claims and business locations. 5.6 discusses the elaborate commitment structures of
the OeBTO, and 5.7 accounts for the extended ontology objects of scenarios and markets.

Figure 9 illustrates the basic economic primitives of OeBTO in a UML class diagram. An actual value
exchange in the collaboration space of Open-edi between a buyer and a seller would involve two instances of
this object pattern. That is, there would a resource-event-person pattern instance for an initial resource
transfer from one partner to the other; this would then be followed by a connected (with duality associations)
resource-event-person pattern instance for a requiting resource transfer. A full example of this is shown in
Figure 10 with a delivery of product followed by a payment of cash. In very general terms, a full economic
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exchange of value in collaboration space is defined as a Business Transaction in the Open-edi ontology. It is
important to remember that Bilateral Transactions 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.

responsibility
. participates
i resource-flo i
Economic u W | Economic {from, to} Person
Resource Event
duality
custody

-

Figure 9 — Basic Exchange Primitives of the Open-edi.Onhtology

. or— Seller ~
’ N
. A R
7
’ resource-flow N
' Product Delivery \
\ 1’
\\\ /,
AN to Buyer I
_ | duaiiy
R to Seller ..
4
’ AN
7
/ resource-flow \\
! Cash Payment \
\ ,’
\\ \ /7
7
N from Buyer .

~~ -

Figure 10 — Exchange of Value in Collaboration Space Involves
Two Symmetrical Resource-Event-Agent Clusters
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5.2.1 Entity Definitions:

i) A Person is a natural or legal person unit empowered to control the flow of economic resources
(including his or her own labor) by engaging in economic events. Persons are also empowered
to 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 subset 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).

An Economic Resource is a scarce good, right, or service that possesses utility (economic

value) and that is presently under the identifiable control of a particular Person.

iii) An Economic Event most simply is an inflow or outflow of an economic resour
events reflect changes in economic resources resulting from exchanges;..co

transportation.

5.2.2| Relationship Definitions:

i) A resource-flow relationship is an association between an economic resource and
event. From the independent perspective, resource-flow instances are matched in
fashion with each party both giving and taking in the same:€xechange.

A participates relationship is an association between a Person and an eco
Economic events normally have two participates*relationships with independen
have competing economic interests (that is, they ‘are said to have an arm’s lengt
with each other). One of these is specialized:onrthe class diagram of Figure 9 as “
other as “to”, indicating again the independént‘perspective of collaboration.

iii) A duality relationship is an association’between two (or more) economic events wh
economic or legal consideration forthe other in an economic exchange. Dualities a
every binary component of mediated transactions.

A custody relationship is an ‘association between a Person and an economic re
physical control or accessto physical control possession is indicated.

Responsibility is acrelationship between (among) two or more Persons. These
associations indicate hierarchical orderings within an enterprise that are necessari

te. Economic
hversions, or

an economic
bi-directional

homic event.
parties who
n relationship
from” and the

bre one is the
e needed for

source where

responsibility
y revealed to

trading partners in a collaboration model.

Rule

The minimum normative constellation of business transaction entities needed for a v
transpction includes Economic Resources, Economic Events, and Persons plus th
relatipnships.(resource-flow, duality, and participates).

id business
ir exchange

Rule

Custody and responsibility relationships are not required for a valid economic exchange, but they
provide critical additional data to the basic exchange template.

5.3 Addition of Business Event to Basic Exchange Pattern:

In Figure 11, the primitive Business Event has been added to the basic OeBT ontology pattern in a UML class
diagram. A business event is an occurrence in time in collaboration space that Persons wish to plan, control,
monitor, or evaluate. To bring about the occurrence of an economic event, it is often necessary to perform
multiple business events. Additionally, business events may also be aggregates of other, finer-grained
business events, so the UML component structure for a business workflow is shown as recursive business
events. In a state machine sense where many elements of the OeBTO become business transaction entities
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(representing business transaction entity types as explained in Clause 6) with defined object states and
defined object lifecycles, a business event can be defined more precisely as an occurrence that causes a
state change in one or more business transaction entities.

Rule 7:

Business Events can either occur instantaneously or have duration. For a business event that has
duration, it will be possible to specify as its components, both starting and finishing events of
instantaneous nature.

Business participates
Event
Economic | resource-flow | Economic from
Resource Event Person
to
Figure 11 — Addition of Business Event to Basic Business Transaction Pattern

5.4 Extension of the OeBTO into Types

Abstract congepts are information structures used to describe the intangible components of actual phendmena.
For ontologists, this is an important distinction.”In the OeBT ontology, “type images” are used to represgnt the
abstract structure of economic phenomena. For the construction of abstract concepts, the common
abstraction mechanism of typification?) is used. This abstraction method is portrayed in Figure 12.

The bottom of Figure 12 represents,things that really exist or have actually happened, like a digital product or
some real material or an event that has transferred ownership of such resources. In concrete economic ferms,

the top of the figure (Economlc Resource Type Economic Event Type, and Economlc Role)

10) See explanation of typification in [5].
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Digital Product = = = = = = = = = \\ Produd
Group & Name Clusters
Named Set of Objects Named Set of Objects with Labeled CIi
Figure 12 — Abstract Specification with Typification
When type images are connected with each other,as illustrated in the top constellation of Fig

artifag¢ts often emerge, such as the association*between an Economic Event Type (for example,

sales

and an Economic Role (such as the managerial position needed to authorize suc

tranSIctions). This kind of abstract specification is especially important to the pre-actualization

(plan

ing, identification, and negotiation) of an Open-edi business transaction. For example,

Lire 13, policy
large amount
h a class of
components
parties often

specify in advance the types of goods'they desire to be shipped under different delivery categorig¢s by different

types

of shipping agencies. Typification is strongly linked to the concept of Open-edi Scenari

formdl specifications of particularclasses of business transactions designed for reusability. As
Clause 6, connected type images also result many times in control artifacts such as the rules
internpl and external Open-edi constraints. Such constraints supply pre- and post-conditions on §

transitions.

business policy

0s which are
discussed in
embodied in
tate machine

. 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 Policy and Planning
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Rule 8:

Typification is a non-normative extension of the components of a basic economic exchange.
Connecting typified entities specifies 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 ontological
framework.

i) |A Business Location designates the site where an economic event occurs if such information is
needed. Locations also indicate the targeted delivery points for Economic Commitments.
Location Types indicate grouped instances like an approved kind of delivery warehouse |or an
acceptable medical facility.

i) JAn Economic Claim is an optional materialization of a temporal imbalance in a duality
relationship where an economic event has occurred without its requited corresponderjce to
another economic event. An initial economic event materializes the-claim, while the requiting
economic event settles it.

typification
Business Business Location
Event Location Type
site
from

Economic | resource- Economic o
Resource | flow Event erson

| to

duality materialized

settlement
Economic
Claim

Figure 14 — Addition of Business Location and Economic Claim

5.6 Adding Commitments to Economic Exchanges

In the Open-edi ontology, a business transaction pertains to the exchange of something of value as 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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the type of event to fulfill it (sueh.as an expedited delivery or a purchase ung

pricing), and

the business roles needed-in the eventual exchange (such as a buyer, a seller, 3

Economic
Contract
economic economic
bundle bundle
Economic reciprocal Economic
Commitment Commitment
fulfillment fulfillment
Economic duality Economic
Event Event

Figure 15 — Contract as a Bundle of Commitments

and a third-party escrow),

pmic commitments are fulfiled by economic events; these' commitments are t
analgg of economic events which are connected by duality_telationships. Thus, com
[ in reciprocal pairs where the promise of one party is requited by the promise of the

ure 16, the ex ante nature of commitments is illustrated further. At a minimum, an Open-
itment should specify the type of economic resaurce expected in the fulfilling econom
ple, a catalogue order chooses from a product list for delivery. Additionally, the economid
will specify:

ISO/IEC 15944-4:2007(E)

Ire promised

tments also
pther.

edi economic
ic event. For
commitment

er wholesale

seller agent,

warehouse.
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Econpmic commitments may less.commonly specify types of locations, like an approved class of
Economic
Resource
economic Type
specification
Economic economic Econemie
Sspecification e
Commitment Event
Type
economic Economic
specification Role

Figure 16 — Abstract Specification of Commitments
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5.7 Business Transactions with Contracts

The UML class diagram of Figure 17 formally adds Economic Commitment structures to the basic notion

of an

economic exchange. As mentioned previously, commitment is one of the defining features of Open-edi, so

these structures are extremely important ontological components.

i)  An Economic Commitment is a promise to execute an Economic Event at some point
future. The specification of an Economic Commitment may involve relationships with four

in the
type-

level classes: Economic Resource Type, Location Type, Economic Event Type, and Economic
Role. Economic Commitments may also have relationships with Economic Resource (reserves),

Person (participate), and Business Location (target).

i) [A fulfilment relationship is an association between an Economic Commitment and the Eco
Event that executes that commitment.

ii) ]A reciprocal relationship is an association between Economic Commitments that €ach i
individually fulfills compensating economic events.

iv) JAn Economic Contract is a bundle of reciprocating commitments wherein(two Parties agre
future schedule of exchanges with compensating economic events. An"Agreement is sim|
an economic contract, but it is not legally enforceable.

homic

N turn

e to a
ilar to

v) |An economic bundle relationship is an association between an Economic Contract and its pair of

reciprocal Economic Commitments.

Economic | _~~) Economic

Contract Agreement

ecanomic
bundle

reciprocal ECOaniC
Commitment

fulfillment

from

Economic resource-flow Economic
Resource Event

L

site duality materialized

Person

to

settlement

BUSIness Economic
Location Claim

Figure 17 — Business Transaction Model with Bundled Commitments

Rule 10:

An Economic Contract is a reification of the reciprocal relationship among groups of Economic
Commitments. When the paired commitments have simple structures and there are no legal needs for

a formal agreement, the Economic Contract entity becomes optional.
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Figure 18 illustrates the full addition of the “commitments to type specification” by combining Figures 16 and
17. Additionally, it extends the concept of a Bilateral Transaction to that of a Mediated Transaction by
including the previously-defined Third Party subtype of Person as an essential ingredient of mediated
collaborations. Figure 18 also indicates the essential roles of Regulators who are Persons who constrain
business transactions.

Economic
ReTsou;ce Economic Economic governed
yp Contract ] Agreement
economic
specification economic
typification pundle - . -
economic specification i
Economic
Economic Role
Commitment economic
reciprocal Economic
specification Event Type typifichtion
fulfillment
typification Regulator
Economic resource-flow i
Economic Hrom b K
Resource Event erson
to

. . Business
participates
duality % ansaction

T
Partner Third Party LF
O Q articipates
D Bilateral participates Mediated
Transaction O Transaction

Figure 18— Collaboration with Commitment Structures

Rule [11:

A Bilateral Business Transaction includes just the two basic kinds of Partner: the Buyer ahd the Seller
(or an Agent for one_or both). Mediated Business Collaborations involve the participatign of a Third

h addition to
the authority
to prescribe external constraints which serve as principles or rules governing the behavior of other
types of participants in a business transaction.

5.8 Typifying Agreements and Business Transactions
Figure 19 and Figure 20 illustrate typification of Economic Agreements and Business Transactions.

i)  All Business Transactions are set in both Defined Markets and Undefined Markets, both of which
are overseen by various Jurisdictional Domains.
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i)

ii)

Business Transactions 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).

An Agreement can be decomposed into classes like Leases/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 matching. These are all illustrated in Figure 20.

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

behavioral use of these components is explained with explicit reference to the Open-edi notion of business

transaction p
planning, ide
machine mod

ases. According 10 ISO/TEC T5944-T, a business transaction proceeds through the siages of
htification, negotiation, actualization, and post-actualization, and an ontologically-based| state
el of this progress is explained there.

Undefined Geopolitical
Market
oversees
Market Jurisdictional Cultural
Domain
Defined
Market Legal
AN setting
Business typification Open-edi
Open Closed Transaction Scenario
Market Market -
"""" « defined market versus undefined market
¢ bilateral transaction versus mediated transaction
* immediate settlement versus staged settlement

.
..
e,

Figure 19 — Addition of Markets and Scenarios for Business Transactions

Pricing
Method
business policy Economic
typification Ag?en;ent Resource
e Type
Pricing typification typification
regulate
| |
O Agreement Economic
Resource
Lr JAY
Service Lease/
Purchase Consignment Agreement Rental Goods Services Rights

Figure 20 — Agreement Types with Pricing Methods

11) A more complete explanation of this classifications scheme for Open-edi Scenarios is given in ISO/IEC 15944-2.
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6 The Procedural Component of an OeBTO — Business Transaction State Machines

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 illustrated
in Figure 18 — become defined as Business Transaction Entity Types (BTET). BTETs represent the abstract
specification of Business Transaction Entities (BTE), detailing their recommended attributes, their
recommended methods, and their recommended life-cycle states. Additionally, a business transaction entity
type will usually spemfy the types of busmess events that cause a BTE of this type to proceed through its

e -identification,
negofjation, actualization, and post-actualization. A BTE thus is a partlcular real instance cf a business
transaction entity type.

Rule E3:

A Business Transaction Entity (BTE) is the computable representation of any real world entity that
partigipates, occurs, or is materialized during a particular business, transaction. Fof procedural
materialization of conclusions during the business transaction, the combined use |of the BTE
attribrtes, methods, and states may be used to determine its status-as a component in an economic
exchange.

6.1 [Relating Ontological Components to the Open-edi:Business Transaction Phases

From|[ISO/IEC 15944-1, the paragraphs below enumeratethé. five identified phases of an Opentedi Business
Trangaction'2). This phase specification is one of the major Building blocks of ISO/IEC 15944-1.

i) Planning: In the Planning Phase, both<the buyer and seller are engaged in activifies to decide
what action to take for acquiring or. sélling a good, service, and/or right.

i) Identification: The IdentificationtPhase pertains to all those actions or events whereby data is
interchanged among potential:buyers and sellers in order to establish a one-to-one Jinkage.

iii) Negotiation: The Negotiation Phase pertains to all those actions and events [involving the
exchange of 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 certainty. The process of negotiation is directed at achieving an explicit,
mutually understood, and agreed upon goal of a business collaboration and asspciated terms
and conditions. This may include such things as the detailed specification of the good, service,
and/or fight, quantity, pricing, after sales servicing, delivery requirements, financing, use of
agents'and/or third parties, etc.

iv) .Actualization: The Actualization Phase pertains to all activities or events necepsary for the
execution of the results of the negotiation for an actual business transaction. Normally the seller
produces or assembles the goods, starts providing the services, prepares and dompletes 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 Negotiation Phase. Likewise, the buyer begins
the transfer of acceptable equivalent value, usually in money, to the seller providing the good,
service, and/or right.

v) 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.
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Rule 14:
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.

Figure 21 adds the definition of these Business Transaction Phases to the OeBTO declarative primitives for a
bilateral collaboration.

Business Business
: Transaction
Event Phases
economic specification
0
Economic Economic Business
Resource —
— Agreement i
Type Contract > A9 governed Jransaction
typification econormic
yp economic bundle
ocation specification economic specification ]
Tvoe Economic Economic
w . |: Commitment |economic Role
reciprocal Economic’Event
specification Type
typificatiop fulfills
typification
Economic resource-flow Economic from
Partner
Resource Event typification
to
site duality materialized
settlement
Business Economic
Location Claim
Figurp 21 — Open-edi Ontology with Business Transaction Phases and Business Events

Figure 21 alsp specifies that these Open-edi business process phases have Business Events as compopents,
illustrating thge behavioralsprogress through each phase as marked by collaborative activities. A Buginess
Event is defiped as ap~occurrence in time that partners to a business transaction wish to monitor or control.
Business evgnts are‘the fuel that drives a business transaction state machine, as they progress that dyhamic

representatio through its five phases by changing the states of the ontological components illustra ed in
Figure 21

whatever level of granularlty is needed Busmess Event components of instant duratlon can drive the state of
a higher-level Business 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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Figure 22 — ISO Open-edi Phases with Components

e Planning and Identification involve business events wherein potential buyers and se

partners.

¢ Negotiation involves business events wherein linked business partners cooperate o
specification of their proposed(€xchange (its type of resources, events, and roles as
a contract).

e Actualization and Post-Agtualization involve business events that aggregate to the p
of resource transfers (the actual economic events) between the buyer and seller.

ess Events are the specific activities that mark the explicit states that trading partners ex
as they complete an_'exchange. For example, supplying a quote on a listed product durin
progress an Economic Commitment from status (or state) “unspecified” to “pro
aneously marking a Resource Type and an Event Type as “specified”. If this Busin
ying a quote«was followed by a quote acceptance and then a payment terms acceptance,
act might ‘move into status “in-force” and then the entire Negotiation Phase might md

“‘com

whergas an unsuccessful negotiation might have moved the overall Business Transaction into s
or stafe{suspended”.

leted”. <Fhis completed negotiation would keep the entire Business Transaction in state

lers identify

each other by matching on proposed types of resources to be exchanged and their actual trading

h the abstract
stipulated in

erformance

pose to each
g negotiation
posed” while
bss Event of
an Economic
ve into state
‘in progress”,
ate “aborted”

Rule

15:

Business Events are the activities or messages that collaborative business partners 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.

i) Planning is complete when both trading partners have formulated an abstract
exchange. This involves moving the entities representing the potential partner and
type of resource into “candidate” states.
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i) 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.

iii) 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.

iv) Actualization is complete when the requiting Economic Event entities are both in state
“anplnfp” thus mnrking the r‘nmlnlt:\tinn aof the full py(‘hangp

v) [Post-Actualization is complete when the possible warranty (or similar post-exchange excgption
condition) component of an Economic Resource is invoked, and the conditions of the exchange
reach their final values.

Business
Transaction

OO

_ - o Post
Planning Identification Negotiation Actualization Actualization
5 o
3 3

Ecgnomic Requiting Invoked
Re_:.ource Partners Economic Warranty
Begg; . Identified Contract Is Event Componernt
! In-Force Complete Complete
Candidates

qure 23 — Phases of a Business Transaction and Object States for Completion

-

Figure 24 illustrates how the declarative ontological components of Open-edi (referred to here as Business
Transaction Entity Types) can be augmented to account for state machine mechanics. 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.

28
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Figure 24 — Business Transaction Entities, Lifecycles; States, and Events

Figure 25 illustrates some example states that could be identified“for some of the Opendedi Ontology
comppnents defined thus far. In a full ontological specificationy all of the business transaction entity types
defingd in this document would be given fully-enumerated lifecycles of object states (as specified in Figure 24).
Howelver, these would change from one business context te-another, so the exposition here is lifited to these

four samples.

Rule [16:

In the OeBTO, all declarative components become candidates for Business Transaction Entities, and
each |of these in turn will have a defined life-cycle of states that will mark its progressiye use in the
representation of a real economic exchange.

Sample Business

Example States

Transaction Entity

(Lifecycles) for Business

Transaction Entity

Business/Transaction

e Waiting-Start
e In-Service

e Completed

e Aborted

e Suspended

Economic Claim

* Materialized

s Settied

Economic Resource Type

e Candidate
e Planned

¢ Identified
e Proposed
» Specified
e Actualized

Business Transaction Phase

e Pending
e In-Service
e Complete

Figure 25 — Sample States for Business Transaction Entities
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Figure 26 lists an example set of Business Events involved in a typical instance of a Business Transaction.
These 14 Business Events represent a full collaboration between an example buyer and seller, as it proceeds
through the Open-edi phases. Again, each Business Event might cause multiple state changes. For example:
a. The fourth activity — Buyer sends Availability and Price Request to Seller — would cause:
1. the Economic Resource Type to move into its Specified state, plus

2. the ldentification Phase to move into its In-Force state.

b. The ninth activity — Buyer sends an Order Acceptance to Seller for parts — would cause:

1. the Economic Resource Types, the Economic Event Types, and the Economic Roles to[move
into their Specified states, plus

4. the Economic Contract and the Economic Commitment entities to move into their‘/n-Forc
states.

D

he eleventh activity — Buyer sends Receiving Report to Seller when_-inspected goods are
ccepted — would cause the Economic Event to move into its Completéd, state, and the Ecohomic
esource to move into its Transferred state.

o —

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

Buyer sends Offerto 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 goods
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 Seller
Actualization

Figure 26 — An Example Business Transaction with Business Events Grouped in Phases

A UML state machine diagram is the best formal specification of dynamic object behavior with state changes.
Such a specification is illustrated in Figure 27 for the Business Entity Type “Economic Resource Type” as it
moves through the example collaboration.

i) The Economic Resource Type (for example a type of inventory) would become a Candidate
when the Publish-Catalog event occurs, moving from its initial undefined state (black dot).
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i) The Send-Availability-And-Price-Request event would then move the inventory into state
Planned. This same event would move the Identification Phase of the Business Transaction into
state In-Service (not shown in Figure 27).

iii) 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 (not shown).

iv) The Send-Offer event would shift the example inventory into its Proposed state.

v) The Accept-Offer would cause the Economic Resource Type to become Specified.

vi) And finally, a Send-Shipping-Notice action would cause the resource type/tol move to an
Actualization state (end of object life cycle).!3)

EconomicResourceType <<BusinessEvent>>
SendAvailabilityAndPriceRequest

° <<BusinessEvent>> |  Candidate .| Planned
PublishCatalog

<<BusinessEvent>>

D

ReturnAvailabilityAndPriceResult

Proposed <<BusinessEvent>> Identified
SendOffer

<<BusinessEvent>>

AcceptOffer

Specified <<BusinessEvent>> |  Actualized @
SendShippingNotice

Figure 27 — State Machine Diagram for Economic Resource Type

Figure 27-illustrates the progress of a collaboration between two trading partners from the perspective of one
Business Transacfion Entity as it progresses through its state changes. Figures 28-371 provide a different, but
much more comprehensive view of progress through the first three phases (planning, identification, and
negotiation)'4) of the same business transaction'%). Each of these figures illustrates a UML activity graph with
various business events (such as “Publish-Catalog” at the top right of Figure 28) being performed by either the

13) In 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 the
Business Transaction.

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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buying partner (left column) or the selling partner (right column). The collaboration space between the buyer
and seller (first illustrated in Figure 3) is where the shared business entity states reside that allow each partner
to determine simultaneously what the exact status of the overall 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 (as earlier illustrated in Figure 27) and the entity Planning Phase to move into state
Waiting Start. For purposes of parsimony, Figures 28-31 do not illustrate all of the state changes that would
occur in a collaboration, only an illustrative subset. For example, it would commonly be the case that the
Completed state of one transaction phase (such as Identification) would cause the following phase (such as
Negotiation) to move into a Waiting Start state. However, this state transition is not shown.

BDUYEKR OELLER
<SharedBusinessEntity
| State> = t
:EconomicResourceType
: [Candidate] <Business Event>
<Bdsiness Event> -
PublishCatalog
GengrateResource <SharedBusinessEntity
Needs State>
- :PlanningPhase
[WaitingStart] r-
<SharedBusinessEntity <Business Event>
<Business Event> State>
SendCatalogRequest :PlanningPhase SendCatalog
[InService]
<Bukiness Event> <SharedBusinessEntity
State> €
RegeiveCatalog
:Partner
[Candidate]

<SharedBusinessEntity
State>

:PlanningPhase
[Completed]

Figure 28 — Activity Graph (1) for Collaboration
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BUYER

SELLER

!

<SharedBusinessEntity
State>

:EconomicResourceType

| <Business Event>
ReturnAvailabilityAnd

<Business Event>

SendOffer

[Planned]
( <Business Event> 1
SendAvailabilityAnd <SharedBusinessEntity PriceResult
PriceRequest State>
:IdentificationPhase
[InService]
<SharedBusinessEntity
<Business Event> State>
PrepareOrder :EconomicResourceType
£ [Identified]
l ||
<SharedBusinessEntity
<InternalBusiness State> €
EntityState> :IdentifieationPhase
:Order [Completed]
[Prepared]
<SharedBusinessEntity
State>

:EconomicResourceType

[Proposed]

<Business Event>

ReceiveOffer

<SharedBusinessEntity
State>

:NegotiationPhase
[InService]

Figure 29 — Activity Graph (2) for Collaboration
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34

BUYER SELLER
<Business Event>
o—>
EvaluateOffer
yes @ no
<InternalBusiness <InternalBusiness
EntityState> EntityState>
:Order :Order
[Acceptable [NotAcceptable
ShipmentTerms] ShipmentTerms]
<SharedBusinessEntity K ‘l’
State> <Busihess Event>
:EconomicResourceType BrepareCounterOffer
[IProposed]
| I |
<SharedBusinessEntity
State>
:EconomicEventType
[Proposed]
1 1 ( <Business Event>
<SharedBusinessEntity SubmitCounterOffer
State>
:EconomicRole
[Proposed]
\ 4

<Business Event>

EvaluateOffer

Figure 30 — Activity Graph (3) for Collaboration
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BUYER

SELLER

<SharedBusinessEntity
State>

:EconomicResourceType

[Specified]

<SharedBusinessEntity

?

State>

EconomicEventType
[Specified]

AcceptOffer

<Business Event>

<SharedBusinessEntity
State>

:EconomicRole
[Specified]

<SharedBusinessEntity.
State>

:EconomicCommiitment
[InForce]

<SharedBusinessEntity
State>

{EconomicContract
[InForce]

0)<

<SharedBusinessEntity
State>

:NegotiationPhase
[Completed]

<Business Evient>

ReceiveConfract

Figure 31 — Activity Graph (4) for Collaboration

To summarize the state machine presentation, it is necessary to understand how the definitions of Clause 5

and Clause 6 work together.

i) 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.

i) 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:

In the OeBTO, the declarative components — the Business Transaction Entities — and the procedural
components — the shared collaboration space state machines — work in tandem to fully track the
activities and progress in an economic exchange. A realization of the OeBTO requires integrated

specification of both of these features in the conduct of an Open-edi business transaction.
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i)

i)

nstraint Component of an OeBTO — Incorporating Business Rules into
ss Transactions

bss Rules and Open-edi Constraints

s specifying computational procedures, approved sequences of actions, valid inferenceq
rol monitoring govern the day-to-day operations of business enterprises. A useful definitio
” from Eriksson and Penker is:

resources in a business. The statement specifies a condition thatymust be upheld, or a cor

controls which activity should follow next. It can express a‘business goal, specify the

ss should execute, detail the conditions of a relationship, or constrain the behavior
16)

rce.

se world somewhat synonymously, “constraints” are defined as rules governing the integ
ent a database from moving from one representation state to another without proper valig
pst simple ontological case, their function is exactly congruous with the business rules def]
Database integrity constraints are also comnienly referred to as assertions.!?)

b944-1, a constraint is defined as “asrule, explicitly stated, that prescribes, limits, gover
aspect of a business transaction.”-Jhat same standard differentiates those constraints th
by the trading parties (internal) from those constraints created by law, regulation, orders, tre
pr similar instruments (external):

internal constraint: a constraint which forms part of the commitment(s) mutually agrs
among the parties to @ business transaction

external constraint: a constraint which takes precedence over internal constraints in a bu
transaction, .., 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 horizo
nature as intrpduced-by the additional presence in a business transaction of a “regulator” as a third subt
Person repregenting “public administration”, and (2) those that are more sectorial in nature (involving staj
rules, both gcross many sectors and across just one sector). Open-edi differentiates these class
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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 OeBTO, 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.

16) Hans-Erik Eriksson and Magnus Penker [1], p.81.
17) D.C. Tsichritzis and F.H. Lochovsky [17], Chapter 3.

36 © ISO/IEC 2007 — Al rights reserved


https://iecnorm.com/api/?name=e426e79349bdf07180d7f350209c9e19

ISO/IEC 15944-4:2007(E)

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 a sectorial application
(an OeBTO external constraint) of the 2002 USA Sarbanes-Oxley internal control legislation.

Conslraints may also be expressed more formally with the Object Constraint Language (OCL) of|the UML. For
example, a state sales tax rule for Michigan (another sectorial external constraint) on merchandgise orders (a
subtype of Economic Contract) could be specified as 6% of the gross amount of the order:

context Order inv michiganSalesTaxCalculation
alesTax = grossAmount x .06

(7))

Such|a constraint could be placed in curly brackets on a UML class diagfam next to the class| definition for
order|(for example, a more specific form of Figure 18), and it then becomes an invariant (inv) ¢r a condition
that nust be true for all objects of that class.

Accornding to both Odell [12] and Eriksson and Penker [1], constraints may be of two general behavioral kinds:

) Those that define how knowledge in one form~may be inferred or derived from another form.
Examples of this constraint category might bé&/the Michigan sales tax calculation ghown above.
Another example might be a constraint that designates a scheduled shipment as “hdzardous” if it
exceeds a designated weight threshold o6f-goods (economic resources) typed as {dangerous if
unpackaged” shown in an inheritance taxohomy that would give domain level expansioh to the three
levels initially shown in Figure 7.

i) Those that “constrain either the possible structure or the behavior of objects or processgs, that is, the
way objects are related to each other or the way objects or process state changes may|occur.”'8) An
especially prominent illustration for the OeBTO of this class of constraints are rules that define pre-
conditions and post-conditions for the types of state changes described in Clause 6. Fpr example in
Figure 29, the state machine diagram makes it clear that for Economic Resource Type [to achieve its
“proposed” state, «t 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. Thesg same types
of rules can be'specified as constraints in OCL and portrayed on UML class diagrams.

Both derivation business rules and constraint business rules are important to effective busines$ operation in
collaloration space, so their characterization in the Open-edi Business Transaction Ontology is| an important
third $tep insinsuring interoperability and semantic integrity. To the extent that the declarative apd procedural
comppnents’of an ontology are specified correctly, the parties to a business transaction are givep computable
methgds‘for ensuring compliance with both internal and external rules of business behavior.

7.3 Summary

There is certainly now a critical opportunity for developing coherence in worldwide standards for business
level definitions of economic phenomena. Open-edi, especially in its 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

18) Erik Eriksson and Magnus Penker [1], p. 154.
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components of the OeBTO — those data classes that model the fundamental categories of economic
endeavors in collaboration space and the relationships that exist among those categories. This declarative
emphasis is reasoned and deliberate. As noted by John Sowa'®), 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.

19) John Sowa (1984). Conceptual structures: Information Processing in Mind and Machine. Addisson-Wesley, Reading,
MA. p. 24.
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Annex A
(normative)

Consolidated List of Terms and Definitions with Cultural Adaptability:

ISO English and ISO French Language Equivalency

A1

User

ISO Bnglish language version or the ISO French language equivalent where available.

This
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those
Defin

This
SO/
A.2

This
or ha

[ 12X TP~ [TP-X 1749
nmrvyuvuuLviiviil

of this part of ISO/IEC 15944 may not have ready access to all standards referenced

art of ISO/IEC 15944 maximizes the use of existing standards where and whénever poss
nt and applicable existing terms and definitions. This annex contains the-consolidated li
h and ISO French language paired terms and definitions used in this part of ISO/IEC 15
terms and definitions introduced in this part of ISO/IEC 15944. The)source is Clause
tions.

annex is based on the approach taken for this multipart standard established in
FC 15944-1:2002.

ISO English and ISO French

art of ISO/IEC 15944 recognizes that the usg,of English and French as natural languages
monized globally. (Other examples include use of Arabic, German, Portuguese, Russian,

as na

Consgquently, the terms “ISO English” and “ISO French” are utilized here to indicate the ISO
use of English and French as natural fanguages in the specific context of international standardij

a‘“sp

A3

ISO/I
devel

ural languages in various jurisdictions).

cial language”.

Cultural adaptability and quality control

in either the

ible including
st of the 1ISO
D44 including
, Terms and

Annex A of

s not uniform
Spanish, etc.,

s specialized
ration, i.e., as

FC JTC1 has, added “cultural adaptability” as the third strategic direction which
bpment work=should support. The two other existing strategic directions are “p

Il standards
ability” and

“intergperability*.<Not all ISO/IEC JTC1 standards are being provided in more than one langquage, i.e., in

additi

bn to “ISO/IEC English”, in part due to resource constraints.

5.ahd definitions are an essential part of a standard. This Annex serves to support

the “cultural
for whatever

reason, an ISO/IEC JTC1 standard is developed in one ISO/IEC “official” language only, at the minimum the
terms and definitions are made available in more than one language.29) A key benefit of translation of terms
and definitions is that such work at providing bilingual/multilingual 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,

20) 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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e 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 presented below does the

Same.

In order to fac]ilitate the identification of the terms in the French language the following list presents theniin‘A

rench

alphabetical grder along with their English language equivalents in a table of three column where,
» Column|1 = the number assigned to the term/definition pair in Clause 3
» Column|2 = the Term - French
» Column|3 = the Term - English
Clause 3 Number Term - French Term — English
(1) (2) (3)
3.19 accord économique economic agreement
3.1 acheteur buyer
3.54 administration publique public administration
3.4 affaires business
3.2 attribut attribute
3.57 autorité de réglementation regulator
3.62 Composant sémantique (SC) Semantic Component (SC)
3.14 contrainte constraint
3.33 contrainte externe external constraint
3.38 contrainte interné internal constraint
3.23 contrat éconemique economic contract
3.24 contréle‘économique economic control
3.16 donnée data
3.18 dualité duality
3.27 échange économique economic exchange
3.43 EDI-ouvert Open-edi
3.6 emplacement d’affaires business location
3.13 engagement commitment
3.22 engagement économique economic commitment
3.32 entité entity
3.9 entité de transaction d’affaires business transaction entity
3.12 espace de collaboration collaboration space
3.5 événement d’'affaires business event
3.25 événement économique economic event
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Clause 3 Number Term — French Term — English
(1) (2) (3)

3.34 exécution fulfillment

3.37 faisceau d'informations (IB) information bundle (IB)

3.20 faisceau économique economic bundle

3.58 flux des ressources resource-flow

3.15 garde custody

3.36 individu individual

3.56 information enregistrée recorded information

3.1 mandataire agent

3.40 matérialisé materialized

3.17 modéle de marché défini defined market moedeél

3.67 modele de marché indéfini undefined market model

3.42 objet object

3.44 Ontologie de transaction d’affaires de I'EDI ouvert (Oopeeg_}eod)l Business Transaction Optology

3.47 organisation organization

3.51 partenaire partner

3.45 Partenaire d'EDI-ouvert (OeP, Open-edi Party) Open-edi Party (OeP)

3.50 participe participates

3.48 partie d'organisation organization part

3.52 Personne Person

3.49 Personne d'organisation organization Person

3.53 processus process

3.55 réciproque reciprocal

3.21 réclamation économique economic claim

3.35 régi governed

3.63 réglement settlement

3.59 responsabilité responsibility

3.28 ressource économique economic resource

3.60 role role

3.30 réle-econemigue economicrole

3.46 scénario d'EDI-ouvert (OeS) Open-edi scenario (OeS)

3.64 site site

3.31 spécification économique economic specification

3.65 tierce partie third party

3.41 transaction arbitrée mediated transaction

3.3 transaction bilatérale bilateral transaction

3.8 transaction d'affaires business transaction

3.39 type d’emplacement location type
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Clause 3 Number Term - French Term — English
(1) (2) (3)

3.10 type d’entité de transaction d’affaires business transaction entity type
3.26 type d’évenement économique economic event type

3.29 type de ressource économique economic resource type

3.66 typification typification

3.61 vendeur seller

3.7 Vue opérationnelle des affaires (BOV) Business Operational View (BOV)
A.5 Organization of Annex A, “Consolidated matrix of terms and definitions?
NOTE Orle should consider Annex A:

The terms/dsg
the matrix are

to bg

an approach which is expandable for multilingual equivalency and human interface equivalency purposes;

a negessary component in being able to reference any standard cited.

a matrix-based approach to the English and French language equivalents as found in any 1SO
stanglard wich is issued as an English/French side-by-side document (eg. the “*multipart ISO/IEQ
Information technology — Vocabulary/Technologies de l'information — Vocabulaire);

br |IEC
2382,

and,

finitions are organized in matrix form in alphabetical etder (English language). The columns in

as follows:
Col. No. Use
1 ID as per this part of ISO/IEC 15944 as stated in Clause 3, i.e. as the “nnn” in
“3.nnn”
2 Source. International Standard referenced or this part of ISO/IEC 15944.
3 ISO English Language - Term
4 Gender of theISO English Language Term+
5 ISO English Language - Definition
6 ISO-French Language - Term *
7 Gender of the French Language Term+
8 ISO French Language - Definition *

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.).

42
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+ The codes representing gender of terms in natural languages are those based on ISO/IEC 15944-5:2006,
6.2.6 titled “Gender and Official Languages”. The codes used in Columns 4 and 7 are those based on the coded
domain “15944-5:2006-01", titled “Codes representing Gender in Natural Languages”. As follows:

» for ISO English, in Column 4, the gender code is “09” ( = 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.

Use of an asterisk (*) in Column 5 indicates that the International Standard referenced (other than this
part of ISQUEC 1‘;044) in—Column I\R) does not have an 1ISQ French language version. For these

terms and definitions, this part of ISO/IEC 15944 is providing the ISO French language'\efiuivalent
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