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1 
 Preamble

The objective of the second phase of the CEN Workshop on Business Interoperability Interfaces for public procurement in Europe – CEN WS/BII2 – is to provide a framework for interoperability in pan-European electronic procurement transactions, expressed as a set of technical specifications that cross-refer to relevant activities, and in particular are compatible with UN/CEFACT - in order to ensure global interoperability. The workshop is focusing on implementation facilitations and co-ordinating pilots implementing the technical specifications output. The requirements and final specifications are input into UN/CEFACT.

The original CEN ISSS BII workshop was concluded in December 2009, and its results were issued as CWA 16073:2010.  In early 2010, a second Workshop – CEN BII2 – was initiated to follow up on and improve the work created in the first workshop. The purpose of the second phase of the workshop on Business Interoperability Interfaces for public procurement in Europe is to establish a forum for development and governance, by:

· Providing technical support for adopters and implementers of the BII deliverables;

· Providing a forum for governance, life cycle management and further refinements of the CWA published by CEN WS/BII;

· Contributing to coordination and harmonization amongst European initiatives addressing various aspects of e-procurement;

· Actively cooperating with the relevant organisations to ensure that European requirements are catered for in international standards and initiatives.

2 Introduction

The purpose of this document is to provide a technical guidance on how to describe business rules in CEN BII2 data models and profiles, while aligning the concepts and methodologies used in CEN BII2 with other initiatives related to business rules definition. 

Business rules are recognized as an integral part of business processes and are thus reflected in the BII meta model.
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Business rules and vocabulary are described using two different ways:

1) As a set of Information Requirement Models (http://www.cen.eu/cwa/bii/specs/Profiles/IndexWG1.html)

2) And a set of natural language statements in different sections of each Profile document

The set of Information Requirement Models describe the vocabulary (or information elements) used within CEN BII and their structure. 

The set of business rules was not defined following any specific methodology but creating natural language statements that could later be bound to technical syntaxes. 

The goal of this document is to enhance the way business rules are stated in CEN BII2 by means of using SBVR and a proper capturing methodology.

3 Business Rules 

Since 1989, The Business Rules Group
, a non-commercial group of IT professionals, has been working on business rule definition. As a result of this effort, the BRG has published several documents dealing with business rules, and the way they can be represented:

· Defining Business Rules – What are they really? (1995, 1997 and 2000) 

· The Business Rule Manifesto (2002)

· Business Motivation Model (2003)

· Semantics of Business Vocabulary and Business Rules – SBVR (2005) published by the Object Management Group as a specification.

In next sections, there is an extract from the above documents focusing on the concepts and methodologies that can be applied to CEN BII2 both when defining business rules and when representing them. 

3.1 What is a business rule?

A business rule is a statement that defines or constrains some aspect of the business. It is intended to assert business structure or to control or influence the behavior of the business. The business rules that concern the project are atomic – that is, they cannot be broken down further.

Under an information system perspective, a business rule expresses specific constraints on the creation, updating, and removal of persistent data in an information system. 

3.2 Categories of Business Rule

BRG defines four categories for business rules:

3.2.1 Business terms

It is also known as the vocabulary, the language used to express a business rule. Business terms describe how people think and talk about things. Thus, defining a business term is some sort of business rule. In CEN BII, business terms are documented through the definition of the elements in the Information Requirement Models.

Example:

Invoice Tax Point Date: The date of the Invoice, used to indicate the point at which tax becomes applicable.

3.2.2 Facts relating terms to each other

Facts relate one term with another. The facts can be documented as natural language sentences known as structural assertions (e.g. A supplier has an address) or as relationships in a graphical model. 

CEN BII2 uses both ways to document facts. In the Information Requirement Models the facts relating one term with another are depicted and their attributes are described, and there are also some facts described using natural language business rules in order to enforce or recommend the presence of certain attributes for a given business term.

Examples:

A supplier postal address in an invoice SHOULD contain at least street name, city name, zip code and country code. 
In allowances, both or none of percentage and base amount SHOULD be provided
3.2.3 Action assertions or constraints 

An action assertion or constraint is a statement that concerns some dynamic aspect of the business. It specifies constraints on the results that actions can produce. Constraints are described using declarative assertions, and in terms of the other atomic business rules. While structural assertions describe possibilities, i.e. the whole domain for the Information Requirement Models in CEN BII, action assertions impose constraints – 'must' (or 'should') or 'must not' (or 'should not'). 
Action Assertions can be classified as:

· Integrity constraints, assertions that must always be true. It prohibits any actions that would result in a false truth-value. CEN BII mandatory elements can be seen as integrity constraints, as well as data types definition or code list restrictions.

Example: 

An invoice MUST have an issue date 
Commodity classification codes SHOULD ONLY be one of UNSPSC, eClass or CPV.

· Conditions, assertions that when true, another business rule shall apply. In CEN BII, there are several conditions defined within the profiles using natural language. Some of them depend on the profile where the transaction is used, for example “If the profile identifier is BII06 then the Invoice MUST have an order reference number” is a condition that only applies invoice transactions when in a specific profile (BII06). Conditional rules can specify dependency between fields, or they are based on the contents of the data elements in the transaction itself. 

Example:

If the VAT total amount in an invoice exists it MUST contain the suppliers VAT number.

· Authorizations define a specific privilege with respect to one or more constructs. It is an assertion represented by the predicate: (Only) x may do y. Almost all these action assertions are not automatable based on a content of a document instance, nevertheless some of them are defined in CEN BII profiles in natural language statements.

Example:

The Buyer is legally committed to an order content in accordance with terms specified in the transaction itself or referenced external documentation, i.e. if the Order is accepted in full within its validity period a contract will be established and the Buyer will be obliged to pay for those goods and services under the agreed terms and conditions.
3.2.4 Derivations

From certain business rules, other new business rules can be inferred or calculated. A derivation may be then either a mathematical calculation or an inference. 

This applies for instance to calculation models that need to be correct in documents like the invoice or the order. These business rules are known as derivations. 

Examples:

The Invoice Line Total is the sum of the products price times the quantity, including allowances and charges but net of tax. 
The tax amount for reverse charge VAT MUST be zero. (since there is only one VAT category allowed it follows that the invoice tax total for reverse charge invoices is zero)
3.3 Requirements for Business Rules Description

Business rules can be described in many different forms, both formally and/or informally. Using the Business Rules Project and the Business Rule Manifesto
 as major background, the following requirements can be stated for the description of business rules in CEN BII2:

BRD-1
Business rules must be stated using explicit expressions.
BRD-2
A business rules must be declarative, not procedural. Rules should be expressed declaratively in natural-language sentences for the business audience. 

BRD-3
Rules should be defined independently of responsibility for who, where, when, or how of their enforcement.

BRD-4
Business concepts must be defined in business vocabularies as terms. Facts must make assertions about these concepts and rules must constrain and support these facts.

BRD-5
Business rules should be expressed in such a way that business people can validate them for correctness.

BRD-6
Business rules should be expressed in such a way that they are consistent with each other.

BRD-7
Formal logics, such as predicate logic should be used to define well-formed expressions of business rules.

4 Business Rule definition in CEN BII2
CEN BII already defined business rules using the Profile documents and the Information Requirement Models. Most of the rules where structural rules:

· business terms, 

· facts and 

· some integrity constraints

All these basic rules conform the core of the BII specification and are mainly captured in Information Requirement Models. 

There are also some additional rules captured textually in the Profiles regarding action assertions and derivations but they have not been systematically collected during CEN BII first edition.

In CEN BII2 there are no major changes in the way definition of business terms and statement of structural business rules is made. Transactional Data Models will be reviewed according to PEPPOL and ePrior feedback, and the learnt knowledge will be captured in the same way.

Nevertheless, with respect to constraints or derivations, CEN BII2 will capture explicitly this knowledge in the Profile documents. 

Sections below explain the way business terms, facts and constraints are stated in CEN BII2 profiles. 

4.1 Business terms

Semantics on CEN BII2 are captured in information requirement models used within profiles. In a transaction every Information Element has its own definition, usage description and main rationale. 
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Figure 1 Business terms description

4.2 Facts

The artifacts used to describe business terms are also used to capture most of the fact types
 in the data models.

Within the Information Requirement Models, terms are described textually using a proper definition, but they are also described in terms of the attributes they are composed of, thus in terms of their structure, depicted in graphical form.
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Figure 2 Structural business rules

Every information element used as a property of another data element is a business term in itself, and as such, it has its own definition in the artifact.

Certain facts are captured as natural language statements as the Information Requirement Models do not have the required expressiveness to convey such knowledge:

· Choice constructs, where a business term can be expressed using different sets of attributes.

· Recommended usage, where it is recommended to use a certain set of optional attributes to describe a business term.

4.3 Constraints

Integrity constraints are also partially captured in the same models as above. Every information data element has:

· a cardinality

· a data type

· an associated codelist 
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Figure 3 Coded element

As depicted in figure 3 above, the Tax Category Identifier data element is constrained by a type and cardinality, it is of Identifier type and it is mandatory. But that’s not all, in the definition the data element is textually described in terms of a code list: UNECE code list 5305. 

Therefore, the tool enables to depict the cardinality and to describe the type of the data element, but it hardly addresses the restriction of the possible values for the contents of this data element. 

Constraining coded data elements with code lists is done using other artifacts than the Information Requirement Models. 

Other kind of constraints such as conditions and authoritzations cannot be captured using the Information Requirement Models, so they have to be captured using natural language statements in the Profile documents.

4.4  Derivations

As described in 3.2.4, derivations can be mathematical calculations or inferences. In CEN BII there are several derivation business rules for the Invoice transaction collected as natural language statements.
5 Business Rule documentation
As described in the Business Rule Manifesto
 capturing business rules is a primary requirement and the final collection of business rules conform a valuable asset for businesses. 

In CEN BII they will become also an important asset for business people to let them understand how to implement the business Information Requirement Models when developing their electronic business procurement processes.

As the business rules conform a primary requirements and an important asset for businesses, they need a particular treatment within the Profile documents. 

In this section we describe how to capture and document business rules in CEN BII2 Profiles.

5.1 Business Rule Section

Profiles must keep track of the legal and business policies and best practices that drive them. 

In order to formulate proper business rules, CEN BII2 must follow a methodology to go from the business policies to the final business rules. This section specifies the contents that has to be added in the every Profile Document in order to take business rules into account and to maintain a trace back to the policies or business practices. 
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Figure 4 From policies to rules via requirements
To achieve this methodology to capture business rules, every profile in CEN BII2 should have the following sections. 

Sources

The section where all business policies affecting the profile and its transaction are listed, or relevant business practices are described.

From legal texts to functional description practices taken into account when describing the profiles, all they should be part of the Sources section.

Business requirements

Details on the business requirements as extracted from the sources listed in previous section. There will be requirements specific for the transactions in the profile and requirements for the profile itself.

It is important to identify all the requirements from the different sources the profile is based upon.

Business Rules 

This section has to list the business rules that fulfil the business requirements described in previous section. 

Business rules should be described using SBVR Structured English notation (see information in 6 Annex I). 

Every business rule has to be defined in terms of an identifier, an SBVR Structured English statement, a context where it applies and a severity level. 

The whole set of business rules described in this section has to cover:

· Special facts such as choices or recommended usage

· Code list constrain rules

· Authorization rules

· Cooccurrence constraints

· Calculation rules

· Inferred rules

This section should be split into three subsections:

Profile Business Rules

Every profile can have its own table of rules that deal with cross document validation or profile context related issues, such as 

· Business term is made mandatory within a scope of a profile. 

· Use of a given Information Requirement Model is restricted to specific profiles. 

· Data contents within a document must be the same to a data element contents in a document upstream the choreography.

Example:

An invoice transaction T10 in Profile 6 MUST have an order reference identifier.
Transaction Business Rules
Every Information Requirement Model in the profile must have its own table with its own set of transaction business rules that deal with contraints on the information data model.

· Restriction of cardinality. 

· Restrictions on data elements

· Dependency of elements

Example:

Currency Identifier MUST be in stated in the currency stated on header level.
Code List Business Rules

Every coded data element in the different transactions can have a code list business rule pointing to the code list that has to be evaluated. Code list business rules have to be described in a different document due to its potential reuse in different profiles.

Example:

Currency Identifier MUST be coded using ISO code list 4217
5.2 Business Rule Syntax Binding

CEN BII2 business rules can be mapped to different syntaxes through the syntax binding process. This section summarizes the syntax binding methodology.

5.2.1 Map business terms to syntax specific elements

Every single CEN BII2 business term should have a syntax binding. 

Example:

Invoice issue date – UBL 2.0 syntax –  /in:Invoice/cbc:IssueDate

Sometimes a one to one relationship between CEN BII2 business terms and syntax data element is not possible. This represents a mapping challenge where some concepts identified in CEN BII will require to be mapped to sets of elements, to parts of elements or to qualified elements.

a) A single concept has to be mapped using more than one element:

Example:

Seller address street name – using CII 2.0 syntax –  can be mapped to

rsm:CrossIndustryInvoice/rsm:CIIHSupplyChainTradeTransaction/ram:ApplicableCIIHSupplyChainTradeAgreement/ram:SellerCITradeParty/ram:PostalCITradeAddress/ram:LineOne

and/or

rsm:CrossIndustryInvoice/rsm:CIIHSupplyChainTradeTransaction/ram:ApplicableCIIHSupplyChainTradeAgreement/ram:SellerCITradeParty/ram:PostalCITradeAddress/ram:LineTwo

This concept is split into different elements in this syntax.

b) A single concept is part of an element.

Example:

Seller address building number – using CII 2.0 syntax –  should be found into

rsm:CrossIndustryInvoice/rsm:CIIHSupplyChainTradeTransaction/ram:ApplicableCIIHSupplyChainTradeAgreement/ram:SellerCITradeParty/ram:PostalCITradeAddress/ram:LineOne

or

rsm:CrossIndustryInvoice/rsm:CIIHSupplyChainTradeTransaction/ram:ApplicableCIIHSupplyChainTradeAgreement/ram:SellerCITradeParty/ram:PostalCITradeAddress/ram:LineTwo

This concept is not explicitly found in this syntax.

c) A single concept has to be mapped using a qualifier.

Example:

Charge amount – UBL 2.0 syntax –  /in:Invoice/cac:AllowanceCharge[cbc:ChargeIndicator=”true”]/cbc:Amount

Points a) and b) represent a major mapping challenge. Standard development organizations could take the concepts from CEN BII2 as input and adopt them as part of their new releases to allow alignment between different syntaxes through a core set of concepts identified in CEN BII2.

5.2.2 Create external code lists from concept enumerations

See CEN BII2 document on Code Lists.

5.2.3 Create XPATH expressions for the identified business rules

Every business rule in CEN BII2 has an identifier, a statement, a context and a severity.

Contexts are business terms in this case, for instance, a rule enforcing a VAT identifier for the customer has customer as its context. Therefore, context must be mapped to business terms.

Rule statements must be bound to a given syntax through its unique identifier, using an XPATH expression.

	Example:

Business rule

Rule Identifier

Statement

Target

Errorlevel

BIIRULE-T01-R011

A delivery period end date MUST be later or equal to a delivery period start date

Requested delivery period

fatal
Syntax binding to UBL 2.0

BIIRULE-T01-R011

(cbc:StartDate and cbc:EndDate) and not(number(translate(cbc:StartDate,'-','')) > number(translate(cbc:EndDate,'-',''))) or number(translate(cbc:EndDate,'-','')) = number(translate(cbc:StartDate,'-',''))

Requested delivery period

//cac:RequestedDeliveryPeriod




5.2.4 Create syntax-specific rule sets

Besides the rules created from the Information Requirement Models as described in the sections above, every syntax these models can be mapped to, may have larger data models than these described in BII2. 

When syntax-binding to one of these specific syntaxes, a new ruleset may arise specifying how to deal with elements in the syntax not defined in the BII2 Information Requirement Model. 

Example:

A UBL Invoice BII2 compliant SHOULD not have element “cbc:CopyIndicator”

5.2.5  Create validation artifacts

See CEN BII2 document on validation artifacts.
6 Annex I: SBVR in CEN BII2

6.1 Definitions

SBVR stands for Semantics of Business Vocabulary and Business Rules. 

A business vocabulary contains all the specialized terms, names, and fact type forms of concepts that a given organization or community uses in their talking and writing in the course of doing business.

SBVR specification can be viewed as five major aspects, depicted in the following diagram:
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Figure 5 SBVR metamodel from the OMG Specification

Applying SBVR to CEN BII2 workshop:

Community, a CEN BII2 community is the consortia or group of enterprises and institutions that will share the same knowledge and semantics.

Body of Shared Meanings, comprises the concepts (business terms and fact types) and the business rules defined within the Profiles. What is shared is the meaning, not the fact type form. 

Logical Formulation provides a formal, abstract, language-independent syntax for capturing the semantics of a body of shared meanings. SBVR has two essential features: First map the body of shared meanings to vocabularies used by communities, second mapping to XMI to enable interchange of SBVR items with other tools. In CEN BII2, only the first feature is going to be used. 

Business Representation, SBVR supports mapping of business meaning to concrete languages (natural languages, artificial languages such as UML,…) by representing elements of the Body of Shared Meanings with signifiers. Using nouns for concepts and verbs phrases for fact types. CEN BII used the Information Requirement Models to hold business representation of the semantics of the body of shared meanings with signifiers.

Formal Logic is SBVR theoretical foundation. The base is first-order predicate logic with some extensions (e.g deontic forms to express obligation and prohibition, and alethic forms to express necessities). 

6.2 Scope
SBVR defines the vocabulary and rules for documenting the semantics of business vocabularies, business facts and business rules and technical artifacts to support interchange of business vocabularies and business rules among organizations.

In the context of CEN BII2, only the vocabulary and rules for documenting the semantics of business vocabularies, business facts and business rules will be applied.

6.3 Key notions of SBVR

6.3.1 Rules and formal logic

In SBVR, a Rule is “an element of guidance that introduces an obligation or a necessity”. The two fundamental categories of a Rule are:

· Structural Rule: Rules about how things are organized or structured. Structural rules supplement definitions:

· An Address must have the following: 

· A street name

· A zip code 

· A country code

· Operative Rule: Rules that govern the conduct of business activity. In contrast to Structural Rules, Operative Rules are ones that can be directly violated by people involved in the affairs of the business:

· If the process results in an accepted order i.e. a contract is established, the Supplier is obliged to deliver the goods and/or services and the Customer is obliged to pay for those goods and services under the agreed terms and conditions.

6.3.2 Practicability

A business rule is practicable when a person who knows about it can decide directly whether it is being followed when that person observes relevant behavior or outcome.
Practicable business rules do not have indefinite references to people, places or time (“you”, “here” or “now”).

An important best practice for business rules is that the underlying business vocabulary/ies must be well developed and well managed. Specifically, each business concept should:

· Be individually well defined. 

· Fit logically into the overall structure of concepts. 

· Be made available to the person in appropriate manner.

In addition, each business rule should be directly expressible in the given business vocabulary/ies. 

6.3.3 Business rules automation

Not every business rule can be automated in IT systems. Non-automatable business rules have to be implemented as a user activity, supported by user manuals.

CEN BII2 defines automatable and non-automatable business rules in Profiles.

Automatable business rules are those that can be evaluated using the contents of the document instance itself plus the defined code lists.

6.4 SVBR Structured English

SBVR does not mandate any particular notation that must or should be used with the SBVR Metamodel.

SBVR Structured English is just one of the possible notations that can be used to express the SBVR Metamodel. It is not normative within the SBVR standard. 

To define CEN BII2 business rules, the Embedded Style (RuleSpeak®, by Business Rule Solutions, LLC) for SBVR should be used. This style uses rule keywords embedded within rules statements of appropriate kinds. It has been used with business people in actual practice for a number of years. 
6.4.1 Expressions in SBVR Structured English

There are four statements that represent logical formulations:

term
The ‘term’ is used to designate a noun concept (other than an individual concept), one that is part of a vocabulary being used or defined. 
Terms are usually defined using lower case letters unless they include a proper noun. Terms are defined in singular form. Plural forms are implicitly available for use.
Terms are defined in CEN BII2 Information Requirement Models.

Name
The ‘name’ is used for a designation of an individual concept — a name. Names tend to be proper nouns (e.g., California). 
Names appear using appropriate capitalization, which is usually the first letter of each word.
Verb
The ‘verb’ is used to designate fact types — usually a verb, preposition, or combination thereof. Such a designation is defined in the context of a fact type form. 
Keyword
The ‘keyword’ is used for linguistic symbols used to construct statements – the words that can be combined with other designations to form statements and definitions (e.g., ‘each’ and ‘it is obligatory that’). Key words and phrases are listed below.

6.4.2 Key words and phrases for logical formulations

This section is intended to be used as a reference and is directly extracted from OMG Specification “Semantics of Business Vocabulary and Business Rules (SBVR), v1.0”. The complete “Semantic of Business Vocabulary and Business Rules (SBVR), v1.0” can be downloaded from http://www.omg.org/spec/SBVR/1.0/.

Key words and phrases are shown below for expressing each kind of logical formulation. The letters ‘n’ and ‘m’ represent use of a literal whole number. The letters ‘p’ and ‘q’ represent expressions of propositions.

6.4.2.1 Quantification

each 



universal quantification
some 



existential quantification
at least one 


existential quantification




at least n 


at-least-n quantification
at most one 


at-most-one quantification
at most n 


at-most-n quantification
exactly one 


exactly-one quantification
exactly n 


exactly-n quantification
at least n and at most m 
numeric range quantification
more than one

at-least-n quantification with n = 2

6.4.2.2 Logical Operations

it is not the case that p 
logical negation
p and q 


conjunction
p or q 



disjunction
p or q but not both

exclusive disjunction

if p then q 


implication
q if p 



implication 
p if and only if q 

equivalence
not both p and q 

nand formulation
neither p nor q 

nor formulation

p whether or not q

whether-or-not formulation
6.4.2.3 Modal Operations

The following key words are used within expressions having a verb to form verb complexes that add a modal operation.

... must ... 


obligation formulation

... must not ... 

obligation formulation embedding a logical negation

... always ... 


necessity formulation

... never ... 


necessity formulation embedding a logical negation

... may … 


permissibility formulation

The key word phrase “only if” is used in combination with some of the key words and phrases shown above to invert a modality.

...may...only if p


is equivalent to 
...must not ... if not p

it is permitted that q only if p 
is equivalent to 
it is obligatory that not q if not p

it is possible that q only if p
is equivalent to 
it is necessary that not q if not p

The key word “only” can also be used before a preposition in combination with “may” to invert a modality. The noun phrase after the preposition is then understood as a negated restriction as shown in these two equivalent statements.

Because of the use of “only” in stating modal operations, the pattern “p if and only if q” for equivalence is not used if p involves a modal operation.

6.4.2.4 Other Keywords

The
1. Used with a designation to make a pronominal reference to a previous use of the same designation. This is formally a binding to a variable of a quantification.
2. Introduction of a name of an individual thing or of a definite description

a, an 
universal or existential quantification, depending on context based on English rules
another 
(used with a term that has been previously used in the same statement) existential quantification plus a condition that the referent thing is not the same thing as the referent of the previous use of the term

a given 
universal quantification pushed outside of a logical formulation where ‘a given’ is used such that it represents one thing at a time – this is used to avoid ambiguity where the ‘a’ by itself could otherwise be interpreted as an existential quantification. 

that
1. When preceding a designation for a noun concept, this is a binding to a variable (as with ‘the’) 
2. When after a designation for a noun concept and before a designation for a fact type, this is used to introduce a restriction on things denoted by the previous designation based on facts about them

3. When followed by a propositional statement, this used to introduce nominalization of the proposition or objectification, depending on whether the expected result is a proposition or an actuality. 

who 
the same as the second use of ‘that’ but used for a person

is of 
The common preposition “of” is used as a shorthand for “that is of.” For any sentential form that takes the general form of ‘<placeholder 1> has <placeholder 2>’ there is an implicit reversed form of ‘<placeholder 2> is of <placeholder 1>’ that has the same meaning.

what 
used to introduce a variable in a projection as well as indicate that a projection is being formulated to be considered by a question or answer nominalization. 

� http://www.businessrulesgroup.org/


� See BUSINESS RULES MANIFESTO http://www.businessrulesgroup.org/brmanifesto.htm





� In SBVR, informally, a fact type is an association between two or more concepts; for example “Rental Car is located at Branch.”
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