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[bookmark: f%3Af9533][bookmark: f%3Af9534][bookmark: f%3Af9535][bookmark: _Toc114815925]1. Preamble 
The purpose of the CEN/ISSS Workshop on Business Interoperability Interfaces for Public Procurement is to provide a basic framework for technical interoperability in pan-European public procurement electronic transactions, expressed as a set of technical specifications compatible with UN/CEFACT in order to ensure global interoperability, using the NES and CODICE customizations of OASIS UBL 2.0 as its starting point. 

[bookmark: f%3Af9526][bookmark: f%3Af9527]In order to promote the adoption and wide use of the specifications by contracting authorities and businesses, the workshop will include in its deliverables reports on requirements for tools that ensure interoperability in electronic public procurement. 
[bookmark: f%3Af9528][bookmark: f%3Af9529]
[bookmark: f%3Af9530][bookmark: f%3Af9531][bookmark: f%3Af9532]The focus of Working Group 3 will be to identify and prioritize the requirements for tools or standards for the different needs (validation, output, input, digital signature, storage and exchange of XML documents) and everything related to the document content and business processes

The key words "MUST", "MUST NOT", "REQUIRED", "SHALL", "SHALL NOT", "SHOULD",  
"SHOULD NOT", "RECOMMENDED", "MAY", and "OPTIONAL" in this specification are to be interpreted as described in IETF RFC 2119 [RFC 2119][footnoteRef:0]. These keywords are capitalized when used to unambiguously specify requirements. When these words are not capitalized, they are meant in their natural language sense. [0:  http://www.ietf.org/rfc/rfc2119.txt] 


[bookmark: _Toc114815926]2. Introduction 
CEN BII has produced a set of profiles to define the rules for electronic document exchange between parties when dealing with electronic public procurement across Europe in order to facilitate interoperability.

The main objective of the profiles is to facilitate the agreement phase between trading partners. In order to start exchanging documents electronically, an agreement has to be reached between the sender and the receiver defining the information being exchanged and the business rules that will govern the exchange of information. This process is usually complex and cannot be automated easily. The profile concept tries to eliminate the need for bilateral agreement by defining a standard set of choreographies, business rules and electronic business document constraints, to enable users to prepare IT systems in order to be profile compliant. Therefore they will be able to exchange documents with all the other users in the community that are also able to handle the same specific profile.

Profiles eliminate the administrative burden of reaching bilateral agreements for the electronic business.

With this approach, instead of developing one-to-one interfaces, IT systems will be able to implement generic profiles to:

1. Create valid instances

2. Receive and understand valid instances

3. Support choreographies

To reach real interoperability between heterogeneous IT systems, a tight and strict definition of those profiles is required, both in terms of choreography and electronic documents constraints. It would be useful to express profiles technically thus avoiding human interpretation of textual descriptions. 

There are at least three sets of items that should be expressed technically to enable automated validations:

1. Electronic document structure
 
2. Business rules semantic constraints

3. Profile choreography


When talking about interoperability it is common to focus on the document level, providing artefacts that can validate structure and semantics on electronic document instance. However, to follow the profile approach, it is necessary to define some other technical artefacts to validate the choreography of the exchanges. 

To help software vendors and implementers to integrate CEN BII profiles into their systems, a set of tools or an on-line service should be provided to make them aware of the level of compliance of their systems. The same tools could be provided as validation artefacts to assist implementers addressing the validation of received instances issue.

If CEN BII provided a Conformance Testing Service, IT system vendors would have a practical way of claiming for CEN BII conformance, nevertheless, the development and deployment of a Conformance and Interoperability Testing Service is out of scope for this CWA.

As stated above, the same artefacts to create the Conformance Testing Service could be provided for run time profile and instance validation so the level of trust in the validity of received instances would raise, especially in small and medium-sized enterprises as they have fewer resources to create their own validation tools.

A major concern when developing the profiles and document constraints has been to preserve its validity despite evolution of standards. Defining a set of constraints tightly coupled to a specific vocabulary, mainly when talking about document data models, would make those recommendations short lived. That’s why the framework developed in this annex of CEN BII for business rules and document constraints will follow a syntax neutral principle, providing a way of binding them to different vocabularies. This effort will preserve the basic principles, constraints and rules for document exchange from versioning or standard evolution.

The Validation Architecture defined in this report produces an abstract and interoperable layer of validation. Apart from the business rules and information constraints defined in the profiles in Part 1 of this CWA, the validation architecture specified in this Annex will give the chance for the different communities to further define specific business rules so they will be able to add specific requirements on top of the ones in CEN BII Profiles.

One can foresee then two types of electronic relationships:

· Relationships established strictly following CEN BII Profiles

· Relationships established extending CEN BII Profiles with additional data or constraints

For the first type of relationships, no bilateral agreements are required as the parties agree on using the whole set of business rules and information constraints defined in CEN BII Profiles. It will be simple to achieve interoperability using this approach. We can define this type of relationship as strictly conformant to CEN BII.

On another hand, CEN BII is aware of the need for some communities to define new specific rules on top of the ones defined in the CEN BII Profiles. These communities can be countries, industry sectors or even individual organizations which rules can be refinements or extensions of the CEN BII Profiles. 

It is required for these new rules not to break any of the rules already defined in CEN BII Profiles. These kinds of relationships are extended conformant to CEN BII. In case of extended conformance, a party will be required to achieve bilateral agreements to ensure the trader partners will fulfil his business rules.
[bookmark: f%3Af9536][bookmark: f%3Af9537][bookmark: f%3Af9538][bookmark: f%3Af9568][bookmark: f%3Af9569][bookmark: f%3Af9570][bookmark: _Toc114815927]3. References 
Standards and recommendations are:

· Extensible Markup Language (XML) 1.0 W3C Recommendation 10-February-1998

· XML Schema Part 1: Structures. W3C Recommendation 2 May 2001

· XML Schema Part 2: Datatypes. W3C Recommendation 02 May 2001

· XSL Transformations (XSLT) Version 1.0 W3C Recommendation 16-November-1999

· Extensible Stylesheet Language (XSL) Version 1.1 W3C Recommendation 05 December 2006

· XML Path Language (XPath) Version 1.0 W3C Recommendation 16 November 1999

· XForms 1.0. W3C Recommendation 29 October 2007

· ISO/IEC 19757 – DSDL Document Schema Definition Languages

· Part 2 - Regular-grammar-based validation - RELAX NG

· Part 3 - Rule-based validation – Schematron

· Part 4 - Namespace-based validation dispatching language - NVDL 

Apart from the aforementioned recommendations and standards, CEN BII WS has focused on the following XML vocabularies to build the required electronic business documents: 

· Universal Business Language (UBL) v2.0 OASIS Standard December 2006

· CODICE version 1.04 Ministerio Economía y Hacienda 2006

· eTendering UN/Cefact XML standards (BRS/RSM/XML Schemas) TBG6 2007
[bookmark: f%3Af9580][bookmark: f%3Af9581][bookmark: f%3Af9582][bookmark: _Toc114815928]4. Objective 
The main goal of this Annex is to define a validation architecture for document instances as defined in CEN BII Profiles, to allow users, implementers or software vendors to test and claim for conformance or even validate received instances in their run time systems.

Special requirement for syntax neutrality has been taken into account while designing this validation architecture. Although UBL has been chosen as the supporting standard vocabulary for the CEN BII message structures, the validation architecture has to be sufficiently open and abstract to permit the binding to other vocabularies, preventing the lock-in of the CEN BII business rules to a specific XML vocabulary.

Sample validation artefacts will be provided to enable implementation of run-time validation functionality or conformance testing.  A sample instance of a conformance and interoperability testing framework is also provided.

[bookmark: _Toc114815929]4.1 Interoperability 
Interoperability means the ability of different organizations to effectively communicate in order to enable service provision: this implies that their respective processes, information assets and technologies are able to communicate. [footnoteRef:1] [1:  Preparation for Update European Interoperability Framework 2.0 - FINAL REPORT 4-06 2007] 


The European Interoperability Framework[footnoteRef:2] identifies three aspects of interoperability that need to be considered: [2:  http://ec.europa.eu/idabc/en/document/3473/5585#finalEIF] 


1. Organizational interoperability that can be identified with the business process integration, where different business processes have the ability to work together or “inter-operate”.

2. Semantic interoperability that is the ability of computer systems to communicate information and have that information properly interpreted by the receiving system in the same sense as intended by the transmitting system[footnoteRef:3]. [3:  http://en.wikipedia.org/wiki/Semantic_interoperability] 

 
3. Technical interoperability that covers the technical aspects of linking computer systems and services.

This CWA provides a set of artefacts addressing these three layers of interoperability in the form of CEN BII Profiles. Such Profiles provide for:

· Choreography, to define the organizational layer, detailing the behaviour of both trading partner systems when engaging to a given multilateral agreement. As identified in the European Interoperability Framework, if all the interoperating partners adopt the same sets of agreements for interoperability solutions, each of them can reap the benefits of a single solution that is developed once and fits the needs of all.

· Structure and business rules to cover the semantic layer. Profiles are not only dealing with the structure and semantics of the different transactions that occur inside the profiles but with the business rules and information constraints that should apply to those semantically concrete elements. 

· Technical layer is agreed on using XML as the basic interchange language and UBL as the concrete vocabulary to be used for post-awarding documents.

This CWA Annex deals with tools required to guarantee the conformance of instances to the structure and business rules identified in the Profiles that could be used by participants in electronic business exchanges.

On a bilaterally agreed basis, any trading partner is able to add additional rules restricting CEN BII transactions to better describe their particular needs in terms of exchanged data. For instance, a trading partner can set requirements on the format of the received order identifier, on the minimum quantity of ordered items in an order line, or on the obligation to provide an element that is optional under CEN BII business rules. This kind of requirements cannot be covered by CEN BII business rules as they are trading partner specific and need to be agreed bilaterally. 

This leads us to a two different conformance models:

· Strict conformance: Multilateral agreement or profile-based system. This is the most recommended model to achieve interoperability. The core data model is the basis for strict conformance. No one has to include additional business rules or add extra elements in the data model, so the artefacts for generation and validation of instances provided with this CWA could be used for every party.

· Extended conformance: Bilateral agreement or user-defined system. A party could add more business rules or define elements in the defined “full” data model not breaking any of the CEN BII Profile semantics and business rules. To achieve interoperability with this model it is mandatory to set up bilateral agreements. 

For most businesses, standard CEN BII Profiles should be enough; nevertheless those requiring additional features not covered in the profiles are able to use data elements from the full data model in the transactions or define new business rules and information constraints that will have to be agreed with his trader partners through bilateral agreements. 

[bookmark: _Toc114815930]4.2 Conformance testing
In this report conformance testing means determining whether a system meets specified CEN BII Profiles requirements both in terms of choreography of collaborations and in terms of information constraints for the transactions.

To guarantee that an implementation meets the Profile requirements, CEN BII could either:

· Provide stand-alone artefacts and documentation on how to use them 

· Provide an on-line framework enabling system testing

The construction, deployment and maintenance of a conformance testing framework is out of scope for CEN BII at this stage, but a simple framework has been built and it is recommended to build it in a latter stage because it would centralize all CEN BII Profile validation artefacts avoiding interoperability issues due to versioning and providing a neutral certification service.

As a first step towards the development of such a testing framework for system compliance, a set of standalone artefacts will be provided within this Annex to allow interested parties to test their systems according to the rules defined in the CEN BII Profiles and these validation artefacts can be accessed through a sample Conformance Testing Framework.

[bookmark: _Toc114815931]4.3 Run Time testing
The scenario of multiple parties exchanging electronic documents across different countries, using heterogeneous IT systems is a challenge. IT systems should be sophisticated enough to discriminate if a received instance can be automatically imported and processed without launching errors in their internal system.

To process an electronic document instance, a system has to be able to parse and validate it. It is possible to implement all the parsing and validating processes into the internal system logic, but it could be advisable to use tools that could make some validations prior to the received instances import process. 

Validating an electronic instance document answers questions such as:

· Can my system comprehend the structure of the received instance document? 

· Does the document instance follow the agreed information constraint rules (in the profile or mutually agreed)?

· Is the semantic of the data elements comprehensive (code lists and identifiers)?

The benefit of separating the parsing and validation functions from the electronic business solution is that less coding has to be done and it is easier to adapt to changes when standard XML technologies are applied, and common standard artefacts are used.

Prior to importing received data into an electronic business solution, the artefacts defined for conformance testing could be used as validation artefacts; hence each partner involved in an electronic document exchange could validate the received XML instances with this Annex’s artefacts.

Artefacts provided with this CWA fulfil the validation architecture defined in this annex, and are based on XML-aware technologies such as Schematron and XSLT. 
 
A non-functional requirement of simplicity has driven the effort of creating a public, standards based and profile compliant validation architecture easy to use, maintain and possibly extend with user-defined new rules.


[bookmark: f%3Af9583][bookmark: f%3Af9584][bookmark: f%3Af9652][bookmark: f%3Af9653][bookmark: j..01][bookmark: f%3Af9654][bookmark: j..02][bookmark: f%3Af9655][bookmark: f%3Af9669][bookmark: f%3Af9670][bookmark: j..08][bookmark: f%3Af9671][bookmark: j..09][bookmark: f%3Af9672][bookmark: f%3Af9684][bookmark: f%3Af9685][bookmark: f%3Af9686][bookmark: _Toc114815932]5. Scope
The scope of this report is to define the validation architecture and provide sample artefacts that enable document instance validation according to CEN BII profiles.

It is out of scope of this report to provide tools for profile choreography validation.

[bookmark: _Ref96410307][bookmark: _Toc114815933]6. Requirements
[bookmark: _Toc114815934]6.1 Functional Requirements
A conformance and interoperability test framework should test both document instances payload and business process choreography.

This means that in order to be conformant to the CEN BII Profiles, there are two types of tests to be performed:

· Document level validation, assessing whether an electronic document instance is conformant to the information constraints specified in a profile (at transaction, collaboration and profile layers).

· Choreography level tests, dealing with specified business process choreography definition.

Although there are different syntaxes which purpose is to aid information systems in sharing structured data such as EDIFACT[footnoteRef:4], JSON[footnoteRef:5] or YAML[footnoteRef:6], this report assumes the electronic document instances will be defined using XML (eXtended Markup Language) a meta-language for creating custom markup languages. The main reasons for that choice are:  [4:  http://en.wikipedia.org/wiki/EDIFACT]  [5:  http://en.wikipedia.org/wiki/JSON]  [6:  http://en.wikipedia.org/wiki/YAML] 


· The main international standardization efforts in terms of electronic business are using XML-based vocabularies 

· There is a significant set of tools and technologies that facilitate the use of the XML syntax
   
[bookmark: _Toc93558984][bookmark: _Toc114815935]6.1.1 Well-formed document instances
All the document instances have to be well formed. A well-formed XML document is one that conforms to the XML syntax rules.

	BII-BR01
	Every electronic business document instance MUST be well formed.



[bookmark: _Toc114815936][bookmark: _Toc93558985]6.1.2 Vocabulary valid document instances
Every electronic business document within the scope of CEN BII will have a defined vocabulary. 

These vocabularies are expressed in terms of a grammar-based language that specifies the structure and contents of elements and attributes in the document. It specifies the presence and order of the elements, the naming and data types of the elements and its cardinality.

It has to be possible to validate each electronic business document instance against its related grammar-based language.

Different grammar-based languages can define XML syntaxes:

· DTD

· XML Schema Definition Language

· Relax NG

Moreover, a CEN BII document instance can have elements belonging to different syntaxes. This is particularly important when dealing with digital signatures. The payload for the business-related information will follow the standard business document structure, however, if a digital signature is applied inside the document instance, a set of elements belonging to another namespace[footnoteRef:7], the one from the digital signature, must be included in the document instance.  [7:   A namespace is an abstract container allowing disambiguating items with the same name; in XML, namespaces are used for providing unique names in an XML instance. See http://en.wikipedia.org/wiki/XML_Namespace] 


In such situations, a system will have to validate the XML document instance against at least two different syntaxes or data models.

	BII-BR02
	Every electronic business document instance MUST be valid according to its related grammar-based language definitions.


[bookmark: _Toc93558986]
[bookmark: _Toc114815937]6.1.3 Profile business rules valid
Every CEN BII Profile defines a set of business rules that constraint the information data set for every particular electronic business document instance. Some of those requirements cannot be expressed with a grammar-based language. To validate that an instance fulfils a set of business rules, a rule-based grammar must be used. A rule-based language specifies co-occurrence constraints, external code list value restrictions or conformance to a given calculation or algorithm.

It has to be possible to validate each electronic business document instance against business rules defined in the profile.

	BII-BR03
	Every electronic business document instance MUST be valid according to the information constraint business rules defined in the profile.



[bookmark: _Toc114815938]6.1.4 Profile choreography validity
Every CEN BII Profile defines a set of collaborations where transactions occur. The rules and order that describes the exchange of collaborations is commonly known as choreography and systems that claim for CEN BII conformance should act in accordance with them. 

Profile choreography validity is addressed in the Test Guidelines on Part 4 of this CWA. It is recommended to develop and deploy a Conformance and Interoperability Test Bed to test choreographies and instance validation.

	BII-BR04
	Documents exchanged in the context of a CEN BII profile MUST follow the defined choreography. 



[bookmark: _Toc114815939]6.1.5 Common library
Every CEN BII data model will use a single common library of data elements.  In order to facilitate adoption and technical work, a single common library will be used to build the different pre and post awarding electronic business documents instead of a specific library per each different document model.
The use of a single common library facilitates the work for technical implementers that do not need to deal with multiple incompatible sets of components.
	BII-BR05
	Libraries of data elements MUST define the components reused in the several business documents.



[bookmark: _Toc114815940]6.1.6 Core data model
Every CEN BII transaction will define a core data model of mandatory and optional data elements. 
Parties claiming for CEN BII conformance must understand every single data element defined in the core data model, both mandatory and optional data elements must be understood by the receiving applications.
	BII-BR06
	Receiver MUST understand all core data model information, composed by all mandatory data elements and all elements linked with an information constraint



	BII-BR07
	Receiver MAY not understand data not included in the core data model.



If a party sends electronic documents with information not in the core data model, the receiver may reject the received data unless both sender and receiver have agreed a bilateral agreement.
[bookmark: _Toc114815941]6.1.6 Data model extensibility
Transactions within CEN BII can be extended from the core data model to a full data model. 
Being the core data model the one that both parties must understand in a given document exchange, the full data model provides for information semantically meaningful that can be used for extension purposes but its use is abided to bilateral agreements.
	BII-BR08
	Parties MAY extend the CEN BII Profile data models only using fully meaningful data elements belonging to the CEN BII defined full data model.



	BII-BR09
	When extending the core data model, bilateral agreements MUST be used between trading partners.



[bookmark: _Toc114815942]6.1.7 Information constraint restriction
Trading partners can further restrict CEN BII information constraints. The basic rule for restricting the CEN BII information constraints is that a new user-defined rule on information constraints cannot break any standard CEN BII rule.
If a party wants to restrict CEN BII information constraints, this party will be responsible for setting up bilateral agreements with his trading partners.
	BII-BR10
	Parties MAY further restrict the CEN BII information constraints, but they MUST not break any standard CEN BII information constraint rule.



	BII-BR11
	When restricting information constraints, bilateral agreements MUST be used between trading partners.



[bookmark: _Toc114815943]6.2 Non Functional Requirements
[bookmark: _Toc114815944]6.2.1 Syntax neutral
Syntax neutrality means that the business rules and information constraints defined by the CEN BII should be independent of the standard XML vocabulary used to define the document structure.

A syntax binding to UBL will be provided, but building syntax neutral validation architecture prevents a specification tightly coupled with a particular vocabulary. This enables the possibility of vocabulary evolution or even replacement.

	BII-BR12
	CEN BII validation architecture MUST be syntax neutral.



[bookmark: _Toc114815945]6.2.2 Easy to update and maintain
The definition of business rules and information constraints should be human readable. Business and legal experts are responsible for defining and refining rules and constraints for electronic business documents and as they do not have to have deep technical skills, business rules and data information constraints should be defined in a human readable way for their revision, amendment and evolution. 

Technical experts must translate the natural language tools into vocabulary specific XPath expressions. There must be tools for automatic generation of validation artefacts using human readable business rules and vocabulary specific XPath expressions into technical validation artefacts.

	BII-BR13
	Validation artefacts MUST be easy to maintain and update.



[bookmark: _Toc114815946]6.2.3 Multi-platform
The artefacts provided by CEN BII should not be linked to any specific technical platform or environment. The validation of artefacts should not require any specific platform.

	BII-BR14
	Validation artefacts MUST work on different platforms.



[bookmark: f%3Af9687][bookmark: f%3Af9688][bookmark: f%3Af9734][bookmark: f%3Af9735][bookmark: f%3Af9736][bookmark: _Toc114815947]7. Technologies
This section defines a set of XML technologies commonly used to perform XML validation. Those technologies are used to build validation artefacts that will be provided with the CEN BII Profiles.
[bookmark: _Toc95389248][bookmark: _Toc114815948]7.1 XML schema 
It is possible to describe types of XML documents using XML schemas. XML schemas describe XML documents in terms of document structure and data restrictions. When using an XML schema, you end up with a restricted set of possible XML documents that conform to an XML vocabulary. 

There are different ways of defining an XML schema:

· [DTD] Document Type Definition

· [XSD]  XML Schema Definition Language 

· [RelaxNG] REgular LAnguage for XML Next Generation

An XML document is considered valid if it does not break the restrictions of its XML schema.

The most widely used XML schema is XML Schema Definition Language:

· XML Schema 1.0 was published back in October 2004 and has two main parts, Part 1 for Structures and Part 2 for Datatypes.
  
· XML Schema WG is working towards the completion of XML Schema 1.1, which is intended to be mostly compatible with XML Schema 1.0 and to have approximately the same scope, but also to fix bugs and add some improvements, consistent with the constraints on scope and compatibility.

Standardization bodies create XML schemas to produce vocabularies. For electronic business there are different relevant initiatives. In the scope of electronic public procurement, CEN BII has based its deliverables on the following XML vocabularies:

· [UBL 2.0]  Universal Business Language

· [TBG6] UN/CEFACT Trade and Business Group for electronic Tendering 

Both vocabularies provide XSD schemas for document and vocabulary definition.

UBL versions are:

· [UBL 1.0] published by OASIS UBL TC in November 2004. It was published with UBL Naming and Design Rules, the main rules to build UBL document types.

· [UBL 2.0] published in December 2006, by the UBL TC. This version corrected some of the UBL 1.0 document types to fulfil specific requirements based on legislation and enlarged the number of document types to cover a broad electronic procurement and transportation business processes.

The main issue when using general standard electronic document schemas is that there are too many elements, some of them not really usable under the requirements for specific purposes. This has led CEN BII to the definition of a minimum set of elements per each document model known as the core data model.

CEN BII uses a subset of the elements defined in a UBL schema; however, the set of elements in CEN BII has to be valid when validating against the standard UBL Schema. This means technically that the namespaces for the CEN BII document instances are the ones defined in the UBL standard documents.
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CEN BII full data model is the maximum set of elements (mandatory or optional data elements) that can be used when using CEN BII profiles. Document instances inside the full data model can claim for extended conformance to the CEN BII.

CEN BII core data model is the minimum set of elements (mandatory or optional) that must be understood for the receiver to be strictly conformant to CEN BII.
[bookmark: _Toc95389249][bookmark: _Toc114815949]7.2 Schematron
[Schematron] is a validation language based on finding patterns inside an XML document instance. It uses XPath and a set of entities to define constraints for a XML document and is processed using XSLT engines.

It represents a complement to grammar-based schema languages because it permits testing for co-occurrence constraints, non-regular constraints, and inter-document constraints, which are not supported by grammar-based schema languages.

ISO Schematron standard specifies an XML language called SVRL (Schematron Validation Report Language) to represent the output from a validation process: by default Schematron implementations do not stop at the first error as grammar-based validations do, so the SVRL report can show errors throughout the entire document. 

Using Schematron enables further restriction of the XML document instances, providing content value restrictions or co-occurrence constraints. In a way, XSD Schema provides for shape restrictions and Schematron for business rules restrictions. 

Schematron has the ability to define abstract rules that are syntax independent. This is very relevant to fulfil the syntax neutral requirement from CEN BII.
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The set of CEN BII abstract rules can be applied to different namespaces through syntax binding. Each different namespace has a different syntax binding. 

As it can be found in www.schematron.com, there is open source code for ISO Schematron validation that deals with merging and creating single XSLT scripts from a set of Schematron files. In the preparation phase below, the actual use of the different artefacts to produce a single XSLT file from the Schematron inputs is demonstrated.

[bookmark: _Toc95389250][bookmark: _Toc114815950]7.3 eXtensible Stylesheet Language Transformations (XSLT)
[XSLT]  is a language for transforming XML documents into other XML document instances. It is part of [XSL]  recommendation. In addition to XSLT, XSL includes an XML vocabulary for specifying formatting called XSL-FO. XSL specifies the styling of an XML document by using XSLT to describe how the document is transformed into another XML document that uses the formatting vocabulary.

Versions for XSLT are:

· [XSLT]  1.0 was published as a W3C Recommendation on November 1999. It uses XPATH 1.0.

· [XSLT 2.0] is a revised version of the XSLT 1.0 Recommendation and was published on January 2007. It has been designed to be used in conjunction with XPath 2.0.

Schematron uses XPath language to define assertions and tests, and the typical implementation for validation architecture is to convert the Schematron schema into an XSLT script (both XSLT 1.0 and XSLT 2.0 are available), which is run against the document being validated. 

Schematron can be implemented directly using different programming languages, nevertheless, the CEN BII will provide an open source implementation based on validation through XSLT so they can run in any environment that can invoke XSLT transformations. 

[bookmark: _Toc95389251][bookmark: _Toc114815951]7.4 XML Path Language (XPATH)
[XPATH]  is a language for addressing parts of an XML document. It also provides basic facilities for manipulation of strings, numbers and booleans. It is based on a tree representation of an XML document and provides the way to navigate it, selecting nodes by different criteria.

XPath is used by different XML standards such as XSLT, XML Schema or XForms.

There are currently two versions in use.

· XPath 1.0 became a Recommendation on 16 November 1999 and is widely implemented and used, either on its own (called via an API from languages such as Java, C# or JavaScript), or embedded in languages such as XSLT or XForms.

· The current version of the language is [XPATH 2.0] , which became a Recommendation on 23 January 2007. A number of implementations exist but are not as widely used as XPath 1.0. The XPath 2.0 language specification is much larger than XPath 1.0 and changes some of the fundamental concepts of the language.

[bookmark: _Toc114815952]7.5 Namespace-based Validation Dispatching Language (NVDL)
[NVDL] was adopted as an ISO standard in 2006 in Part 4 of ISO/IEC 19757. It provides an XML language for selecting elements and attributes in specific namespaces within a document instance and dispatching them to different schemas. 

Using NVDL has two major benefits:

· Packaging all validation requirements in a single artefact.

· Allowing validation of document instances with information from different namespaces

The second benefit is especially important when dealing with document instances carrying elements from different namespaces, such as when exchanging documents with digital signatures.
 
[bookmark: _Toc114815953]7.6 Test Assertion Guidelines (TAG)
[OASIS TAG] is an OASIS Technical Committee aiming at providing a guide to test assertions for XML instance validation. Its purpose is to help understand what test assertions are, their benefits, and most importantly, how they are created. 

The syntax neutral rules and the XPath data binding for the business profiles, collaborations and transactions in CEN BII have been designed following the principles defined in the Test Assertion Guidelines specification. Nevertheless, the TAG specification is an early version, and there are no tools able to use the TAG data model to validate XML instances yet. 

Due to this lack of engines or tools able to process Test Assertion Guidelines data models, CEN BII has defined business rules using the TAG concepts, and has created Schematron artefacts out of these definitions for creating XML instance validation artefacts.



[bookmark: _Toc114815954]8. Validation Architecture
The validation architecture covers the definition and preparation of the validation artefacts and the use of those artefacts when validating electronic business document instances. Validation of document exchange choreography in a profile is not covered in this report.

There are two possible sets of validation in every transaction:,

1. CEN BII rules, and 

2. User-defined rules. 

This section covers the definition and creation of artefacts based on the CEN BII business rules and information constraints. User-defined rules management is introduced in a specific chapter below.
 
Validation Architecture has been split into three main phases:

1. Definition phase, dealing with abstract requirements and business rules.

2. Preparation phase, to bind abstract rules to a particular syntax.

3. Validation process where generated artefacts actually validate electronic business documents.

The first two phases deal with the generation of the validation artefacts and the third one is for the validation itself.
[bookmark: _Toc114815955]8.1 Introduction to phases
Figure below describes the phases for the validation architecture where a top-down approach has been taken: from the generic definition to the actual validation of document instances. 



[bookmark: _Toc114815985]Fig 3: Architecture validation phases

It has to be noted that CEN BII is not only dealing with document structures, but with business rules and code lists. Document structures are essential to limit the elements in every document and to define their layout.

As CEN BII goal is not to define a new set of document schemas for electronic business documents, an already existing set of document schemas are used as the basis for document structure definition. The minimum set of elements allowed for profiles are defined by means of a restricted set of elements from the standard document layout.

This approach has different consequences:

1. There is no need for defining the layout for electronic documents in CEN BII so work can be focused on business requirements and rules.

2. A third party maintains documents structure.

3. CEN BII data models will be constrained by the structural constraints defined in the normative XSD Schema

The third point above represents a potential issue because it would be possible to have requirements in the XSD Schema, basically in the form of mandatory elements, which are not required under the CEN BII requirements. These issues should be identified and addressed in the definition phase, either by formulating a change request to the standardization body or adding a new rule in CEN BII to mandate the use of such elements.

[bookmark: _Toc114815956]8.2 Definition phase or abstract layer
The definition phase deals with the abstract rules and information constraints that have to be fulfilled in order for a transaction to be CEN BII compliant. Definition of the rules and constraints start at the profile definition level. 

Actually, a profile is a set of business rules governing the behaviour of one or more business processes.

As defined by the CEN BII Profile Architecture report, profiles are technical specifications describing:
 
· Business processes, i.e. a detailed description of the way trading partners intend to play their respective roles, establish business relations and share responsibilities to interact efficiently with the support of their respective information systems, 
· Business rules governing the execution of that business process,
· Possible run-time scenarios and the business commitments achieved,
· The electronic messages exchanged as part of the business process and the sequence in which these documents are exchanged,
· The information content of the electronic messages exchanged, including the constraints in the information model.

[image: ]
[bookmark: _Ref96422202][bookmark: _Toc114815986]Fig 4 Profile object model (BII Profile Architecture)


The key interoperability aspect of the profile description is in the process and semantics layers rather than in the syntax layer. Consequently messages within a profile could be structured in different message standards/syntaxes as long as those standards contain all the required information elements. 

As illustrated in the figure above, there are different levels in a profile: profile, collaboration and transaction levels, where every level can contain a set of business rules.

The business rules are applied to information elements that are used in transaction data models. The resulting transaction data models can then be mapped to a particular vocabulary with the syntax binding mechanism.

Therefore, the definition phase of this validation architecture starts with the creation of the profile, where all the business rules for profiles, collaborations and transactions are collected and specified.

The Validation Architecture defines how information constraints should be defined to become sets of abstract rules.

[bookmark: _Ref96754635][bookmark: _Toc114815957]8.2.1 Definition of abstract business rules on information constraints
In the definition phase, business rules should be kept in the abstract layer. The business rules that can be technically validated are those affecting the information being exchanged, and defined in Fig 4 Profile object model (BII Profile Architecture) as information constraints. 

A business rule has to be defined as a test assertion. As defined in the Test Assertions Guideline 1.0 a test assertion is a testable or measurable expression for evaluating the adherence of part of an implementation to a normative statement in a specification.  A test assertion must explicitly refer to the normative statement(s) it addresses in the specification.

Other business rules not directly related with information constraints should be validated against the Test Guidelines defined in Part 4 of this CWA.

Test assertions are intended to define the following types of constraints:

1. Existence of an information element in a context, for instance an invoice must have an invoice identifier. 

2. Specific value for an information element in a context, for instance the total amount for an invoice must be positive.

3. An information element value depends on the value of another element, for instance in a period, the end date must be later than the start date.

4. An element has to be a function of a set of other elements, for instance invoice total amount is the sum of the tax exclusive amount plus the total tax amount.

5. A value for an element has to match a value in a coded list, for instance the currency identifier must be from a defined currencies code list. 

There are two different types of input to formalize information constraints: 

· For regular information constraints where only a formula applies

· For enumerations where an external source of information should be provided

8.2.1.1 Rules to define abstract test assertions on information constraints
The abstract test assertions on information constraints are defined in a tabular form using a spreadsheet processor to better capture the knowledge from business experts.

The format for the information constraints has the following layout:

· Rule ID – Unique identifier for the abstract rule.

· Rule Note – Description of the test assertion. This description has to be defined in textual form. Depending on the type of constraint, the test description will have different formats, for instance:

· Textual description of the element that needs to be found in the context (e.g. Invoice identifier must exist in an invoice).

· A textual description of the function to be performed (e.g. sum of line total amounts should be equal to the total amount at header level)

· Test Assertion Target – Textual description for the context where the test assertion applies. It can be the whole document type or a part of it.

· Prescription Level – Whether not following that test assertion raises a fatal error, a warning or an informative aspect.

· Normative source – Refers to the CEN BII normative statement that the test assertion addresses. A normative source can be a Profile, a collaboration or a transaction.

In the table below there are some sample rules:

	Rule ID
	Rule Note
	Target
	Errorlevel
	Source

	BII-P4001
	The profile ID is dependent on the profile in which the transaction is being used.
	Invoice Profile
	fatal
	profile_04

	BII-IT001
	An invoice period end date SHOULD be later or equal to an invoice period start date
	Invoice Period
	warning
	invoice_transaction

	BII-IT002
	A supplier address in an invoice SHOULD contain at least City and zip code or have one or more address lines.
	Supplier Address
	warning
	invoice_transaction

	BII-IT003
	In cross border trade the VAT identifier for the supplier MUST be prefixed with country code.
	Supplier
	fatal
	invoice_transaction

	BII-IT004
	A customer address in an invoice SHOULD contain at least city and zip code or have one or more address lines.
	Customer Address
	warning
	invoice_transaction

	BII-IT005
	In cross border trade the VAT identifier for the customer should be prefixed with country code.
	Customer
	fatal
	invoice_transaction


Table 1 Abstract rules sample
Every profile captures its profile, collaboration and transaction business rules in tabular form.

8.2.1.2 Rules to define enumerations 
Enumerations conform a specific type of information constraint, where an individual information data value must match a value from an external source of information that conforms a predefined list of codes.

CEN BII provides an actual set of code lists with pairs of codes and values. 

These sets of lists of codes are to be delivered in an abstract form, whereas the binding of these lists to the actual data elements of an instance has to be done using a defined syntax, the binding of the code lists will be addressed in the preparation phase.

Code lists are created using spreadsheets, in the preparation phase they will be converted into [Genericode] files to be used as validation artefacts. There are some generic items to define code lists:

1. Short name – Short name for the code list

2. Version – Version identifier for the code list

3. Agency – Organization responsible for managing the code list

4. LocationURI – Uniform Resource Identifier for the code list

5. Locale – Language identifier 

And a list of rows with a code and one or more values:

6. Code – Coded value for the element

7. Value – Value for the code

Below there is an extract of a sample code list defined in a tabular form.

	Short Name
	Version
	Agency
	Location Uri

	AllowanceChargeReasonCode
	D03A
	UN/ECE 4465
	http://docs.oasis-open.org/ubl/os-ubl-2.0/cl/gc/default/AllowanceChargeReasonCode-2.0.gc

	
	
	
	

	Code
	Value
	
	

	1
	Agreed settlement
	
	

	2
	Below specification goods
	
	

	3
	Damaged goods
	
	

	4
	Short delivery
	
	


Table 2 Abstract code list sample
[bookmark: _Toc114815958]8.2.2 Classification of abstract test assertions on information constraints
In order to promote reusability, business rules are split into profile, collaboration or transaction level depending on its scope. The consequence of this classification is that there are three collections of test assertions that can be combined to create single validation artefacts for every document in any profile. 

The classification for abstract rules follows the same levels as defined in the Profile Architecture.
8.2.2.1 Profile level
Profile level is the top level for CEN BII specification. As defined in the Glossary, a Profile specifies how one or more Business Processes are executed by specifying the business rules linking them (its business collaborations and the information exchanged). 
Profile level business rules that have to be captured are those affecting the contents of the documents being exchanged, the information constraints. They are specific business rules for the electronic business documents that are required because the document is exchanged in that particular profile or context of use. 
As an example, profile level business rules for the Profile Basic Procurement are:
	Rule ID
	Rule Note
	Target
	Prescription level
	Source

	BII-P4001
	The profile ID is dependent on the profile in which the invoice is being used.
	Invoice Profile
	fatal
	profile_04

	BII-P4002
	The profile ID is dependent on the profile in which the order is being used.
	Order Profile
	fatal
	profile_04


Table 3 Profile abstract business rules
Note that profile business rules are defined for different transactions participating in the profile choreography by means of the context. If the same rule applies to different contexts, it shall be repeated.
8.2.2.2 Collaboration level
[bookmark: BusinessCollaboration]Business collaborations describe the requirements on the collaboration between two or more involved partners. Business partners take part in a business collaboration use case by playing an authorized role in it.

As in the case above, collaborations can add business rules to specific document exchanges in the form of information constraints.

Each collaboration will have its own set of abstract business rules that glue together business transactions inside the collaboration 

As an example, collaboration level business rules for the Billing Collaboration are:
	Rule ID
	Rule Note
	Target
	Prescription level
	Source

	BII-CI001
	The Invoice ID of the Invoice Transaction is mandatory in the Respond to Invoice Transaction.
	Respond to Invoice
	fatal
	collaboration_01


Table 4 Collaboration abstract business rules
8.2.2.3 Transaction level
Transaction level is the main level; transaction business rules are the minimum set of rules that are required per document type. 

For instance, when dealing with electronic invoices, there are different standards with hundreds of data elements in their structure to allow multiple uses of the electronic invoice. However, a set of less than twenty elements is enough to produce a European legal invoice. The transaction level deals with this set of core elements and associated business rules that define the minimum contents or core data model for the document subject to the exchange.  

As a sample, the following business rules apply to the invoice transaction core data model:

	RuleID
	rulenote
	target
	Prescription level
	source

	BII-P4001
	The profile ID is dependent on the profile in which the transaction is being used.
	Invoice Profile
	fatal
	profile_04

	BII-IT001
	An invoice period end date SHOULD be later or equal to an invoice period start date
	Invoice Period
	warning
	invoice_transaction

	BII-IT002
	A supplier address in an invoice SHOULD contain at least City and zip code or have one or more address lines.
	Supplier Address
	warning
	invoice_transaction

	BII-IT003
	In cross border trade the VAT identifier for the supplier MUST be prefixed with country code.
	Supplier
	fatal
	invoice_transaction

	BII-IT004
	A customer address in an invoice SHOULD contain at least city and zip code or have one or more address lines.
	Customer Address
	warning
	invoice_transaction

	BII-IT005
	In cross border trade the VAT identifier for the customer should be prefixed with country code.
	Customer
	fatal
	invoice_transaction

	BII-IT006
	Payment means due date in an invoice SHOULD be later or equal than issue date.
	Payment Means
	warning
	invoice_transaction

	BII-IT007
	If payment means is funds transfer, invoice MUST have a financial account 
	Payment Means
	warning
	invoice_transaction

	BII-IT008
	If bank account is IBAN the BIC code SHOULD also be provided.
	Payment Means
	warning
	invoice_transaction

	BII-IT009
	An invoice MUST have a tax total refering to a single tax schema 
	Tax Total
	fatal
	invoice_transaction

	BII-IT010
	Each tax total MUST equal the sum of the subcategory amounts.
	Tax Total
	fatal
	invoice_transaction

	BII-IT011
	Invoice total line extension amount MUST equal the sum of the line totals
	Total Amounts
	fatal
	invoice_transaction

	BII-IT012
	An invoice tax exclusive amount MUST equal the sum of lines plus allowances and charges on header level.
	Total Amounts
	fatal
	invoice_transaction

	BII-IT013
	An invoice tax inclusive amount MUST equal the tax exclusive amount plus all tax total amounts and the rounding amount.
	Total Amounts
	fatal
	invoice_transaction

	BII-IT014
	Tax inclusive amount in an invoice MUST NOT be negative
	Total Amounts
	fatal
	invoice_transaction

	BII-IT015
	If there is a total allowance it MUST be equal to the sum of allowances at document level
	Total Amounts
	fatal
	invoice_transaction

	BII-IT016
	If there is a total charges it MUST be equal to the sum of document level charges.
	Total Amounts
	fatal
	invoice_transaction

	BII-IT017
	In an invoice, amount due is the tax inclusive amount minus what has been prepaid.
	Total Amounts
	fatal
	invoice_transaction

	BII-IT018
	Invoice line amount MUST be equal to the price amount multiplied by the quantity
	Invoice Line
	fatal
	invoice_transaction

	BII-IT019
	Product names SHOULD NOT exceed 50 characters long
	Item
	warning
	invoice_transaction

	BII-IT020
	If standard identifiers are provided within an item description, an Schema Identifier SHOULD be provided (e.g. GTIN)
	Item
	warning
	invoice_transaction

	BII-IT021
	Classification codes within an item description SHOULD have a List Identifier attribute (e.g. CPV or UNSPSC)
	Item
	warning
	invoice_transaction

	BII-IT022
	Prices of items MUST be positive or zero
	Item Price
	fatal
	invoice_transaction

	BII-IT023
	An allowance percentage MUST NOT be negative.
	Allowance Percentage
	fatal
	invoice_transaction

	BII-IT024
	In allowances, both or none of percentage and base amount SHOULD be provided
	Allowance
	warning
	invoice_transaction


Table 5 Transaction abstract test assertions on information constraints

8.2.2.4 Code list level
Code list rules are used across all different documents and profiles.

OASIS code list methodology is used to define the code list format [Genericode] and the context value associations are used in the preparation phase for binding code lists to actual elements in CEN BII data models. 

[bookmark: _Ref96757214][bookmark: _Toc114815959]8.2.3 Artefacts for abstract rules 
8.2.3.1 Information constraints artefacts
An Information Constraints spreadsheet has to be provided to define information constraints and business rules for abstract rules in the profiles and its transactions and collaborations.
A sample spreadsheet covering the invoice transaction in different profiles is provided as a sample.
8.2.3.2 Information constraints artefacts
A Code Lists spreadsheet has to be provided per each transaction with all the code lists intended to be used in this particular transaction.
Attached to this Annex there is a code list spreadsheet for the invoice transaction.
[bookmark: _Toc114815960]8.2.4 Preparing syntax binding
Syntax binding has to be performed by technical experts in the required vocabulary. In order to facilitate the syntax binding tasks the two formal artefacts described in previous section have to be used.

· A sheet from the Information Constraints spreadsheet has to be prepared with the variables of the abstract business rules that have to be bound to a particular syntax.

· A sheet in the Code List spreadsheets to associate data elements with codes in the electronic documents (context value associations).

8.2.4.1 Abstract rules syntax binding spreadsheet
Abstract rules have two main elements that have to be bound to a specific syntax, the textual test assertion, identified by its rule identifier and the textual description of the target or context where that rule applies.
 
The layout for the syntax binding spreadsheet is the following:

1. Normative Source – Identifies the profile, collaboration or transaction this variable belongs to

2. Rule Identifier/Target – Used as parameter to bind the XPath expression in the Prerequisite and Predicate columns to the abstract test assertion or to the target.

3. Predicate – The XPath expression for that test assertion or target in the specific syntax. This column has to be filled in the preparation phase  

4. Prerequisite – The XPath expression for any prerequisite that has to be fulfilled prior to execute the test assertion. This column has to be filled in the preparation phase.


	Source
	Rule ID / Target
	Predicate
	Prerequisite

	profile_04
	BII-P4001
	
	

	profile_04
	Invoice Profile
	
	

	invoice_transaction
	BII-IT001
	
	

	invoice_transaction
	BII-IT002
	
	

	invoice_transaction
	BII-IT003
	
	


Table 6 Abstract rules syntax binding table model
Every Rule and every Target identified in the abstract spreadsheet must have a row in the syntax binding spreadsheet in order to define the specific XPath expression.
 
8.2.4.2 Code list syntax binding spreadsheets
The second artefact is meant to produce relationships between coded elements and code lists. These relationships can be defined using Context Value Associations (CVA). Context Value Associations are defined by the OASIS code list methodology and have two parts:

1. Definition of the value lists.

2. A section where lists of values are associated with actual contexts.

There is a CVA sheet in each Code List spreadsheet. The elements that can be provided in a CVA sheet are the following:

· Transaction: The identifier for the data model.

· ID – A unique identifier for this rule.

· Item – Mandatory simple XPath expression of the element governed by the values of the list, has to be set during the syntax binding process.

· Scope – Optional XPath expression to define the context for the items governed by the values of the list. Has to e set during the syntax binding process.

· Values – Sheet identifiers for the code lists that will be associated with this item.

· Message – Optional message used to report violations on the constraints of controlled values for the information item.

· Severity – Level of the error.

	Transaction
	ID
	Item
	Scope
	Values
	Message
	Severity

	CoreTrdm010
	CL-010-001
	
	InvoiceTypeCode
	An Invoice MUST be tipified with the InvoiceTypeCode code list
	fatal

	CoreTrdm010
	CL-010-002
	
	CurrencyCode
	Currencies in an invoice MUST be coded using ISO currency code
	fatal

	CoreTrdm010
	CL-010-003
	
	CurrencyCode
	Currencies in an invoice MUST be coded using ISO currency code
	fatal

	CoreTrdm010
	CL-010-004
	
	
	CountryIdentificationCode
	Country codes in an invoice MUST be coded using ISO code list 3166-1
	fatal


Table 7 Context Value Association sheet


[bookmark: _Toc114815961]8.3 Preparation phase or syntax binding layer
In this phase there are formal abstract rules for every profile, collaboration and transaction, a set of code lists and there is a vocabulary already selected. 

The different variables defined in the previous phase should be bound to the selected XML vocabulary and the code list context value association must be bound to the actual elements.

This work has to be done by technical people, mapping the high level, natural-language test assertions and targets into specific XPath[footnoteRef:8] expressions binding to particular nodes or sets of nodes in the XML syntax using the spreadsheets defined in the sections above. [8:  XPATH 1.0 is recommended for wider acceptance] 


The tasks that need to be performed during that preparation phase are:

1. Syntax binding

· Map the variables defined in definition phase with actual XPath expressions

· Associate coded values with proper code lists through context value associations

2. Validation artefact generation

· Create context value associations, abstract rules and syntax binding parameters validation fragments

· Assemble final Schematron artefacts to allow the validation of XML electronic document instances

· Create XSLT validation sheets

[bookmark: _Toc114815962]8.3.1 Syntax binding
Using the spreadsheets created in the definition phase, every variable has to be bound to the syntax using an XPath expression.

Single abstract variables can be defined through XPath expressions by the concatenation of different syntax elements, or by means of applying functions to sets of components. XPath expressions are dependant on the selected syntax. 

8.3.1.1 Abstract rules syntax binding 
From the samples in 8.2.1 Definition of abstract business rules a binding spreadsheet is provided where the Predicate and Prerequisite columns have to be filled with the vocabulary specific XPath expression. 

As the CEN BII is binding its post-awarding documents to UBL, this sample uses UBL to map invoice transaction variables.


	Source
	Rule ID
	Predicate

	profile_04
	BII-P4001
	. = 'Profile4'

	profile_04
	Invoice Profile
	cbc:ProfileID

	invoice_transaction
	BII-IT001
	(cbc:StartDate and cbc:EndDate) and not(number(translate(cbc:StartDate,'-','')) > number(translate(cbc:EndDate,'-',''))) or number(translate(cbc:EndDate,'-','')) = number(translate(cbc:StartDate,'-',''))

	invoice_transaction
	BII-IT002
	(exists(cbc:CityName) and exists(cbc:PostalZone)) or count(cac:AddressLine)>0

	invoice_transaction
	BII-IT003
	(((cac:Party/cac:PostalAddress/cac:Country/cbc:IdentificationCode) != (//cac:AccountingCustomerParty/cac:Party/cac:PostalAddress/cac:Country/cbc:IdentificationCode) and cac:Party/cac:PartyTaxScheme/cbc:CompanyID/@schemeID = 'VAT') and starts-with(cac:Party/cac:PartyTaxScheme/cbc:CompanyID,cac:Party/cac:PostalAddress/cac:Country/cbc:IdentificationCode)) or ((cac:Party/cac:PostalAddress/cac:Country/cbc:IdentificationCode) = (//cac:AccountingCustomerParty/cac:Party/cac:PostalAddress/cac:Country/cbc:IdentificationCode)) 

	invoice_transaction
	BII-IT004
	(exists(cbc:CityName) and exists(cbc:PostalZone)) or count(cac:AddressLine)>0

	invoice_transaction
	BII-IT005
	(((cac:Party/cac:PostalAddress/cac:Country/cbc:IdentificationCode) != (//cac:AccountingSupplierParty/cac:Party/cac:PostalAddress/cac:Country/cbc:IdentificationCode) and cac:Party/cac:PartyTaxScheme/cbc:CompanyID/@schemeID = 'VAT') and starts-with(cac:Party/cac:PartyTaxScheme/cbc:CompanyID,cac:Party/cac:PostalAddress/cac:Country/cbc:IdentificationCode)) or ((cac:Party/cac:PostalAddress/cac:Country/cbc:IdentificationCode) = (//cac:AccountingSupplierParty/cac:Party/cac:PostalAddress/cac:Country/cbc:IdentificationCode)) 

	invoice_transaction
	BII-IT006
	(cbc:PaymentDueDate and /ubl:Invoice/cbc:IssueDate) and not(number(translate(cbc:PaymentDueDate,'-','')) < number(translate(/ubl:Invoice/cbc:IssueDate,'-',''))) or number(translate(cbc:PaymentDueDate,'-','')) = number(translate(/ubl:Invoice/cbc:IssueDate,'-',''))

	invoice_transaction
	BII-IT007
	(cbc:PaymentMeansCode = '31') and exists(cac:PayeeFinancialAccount/cbc:ID) or (cbc:PaymentMeansCode != '31')

	invoice_transaction
	BII-IT008
	exists(cac:PayeeFinancialAccount/cbc:ID/@schemeID) and (cac:PayeeFinancialAccount/cbc:ID/@schemeID = 'IBAN') and exists(cac:PayeeFinancialAccount/cac:FinancialInstitutionBranch/cbc:ID) or (cac:PayeeFinancialAccount/cbc:ID/@schemeID != 'IBAN')

	invoice_transaction
	BII-IT009
	count(cac:TaxSubtotal)>1 and (cac:TaxSubtotal[1]/cac:TaxCategory/cac:TaxScheme/cbc:ID) =(cac:TaxSubtotal[2]/cac:TaxCategory/cac:TaxScheme/cbc:ID) or count(cac:TaxSubtotal)<=1

	invoice_transaction
	BII-IT010
	cbc:TaxAmount = sum(cac:TaxSubtotal/cbc:TaxAmount)

	invoice_transaction
	BII-IT011
	number(cbc:LineExtensionAmount) = number(sum(//cac:InvoiceLine/cbc:LineExtensionAmount))

	invoice_transaction
	BII-IT012
	(exists(cbc:ChargeTotalAmount) and exists(cbc:AllowanceTotalAmount) and (number(cbc:TaxExclusiveAmount) = number(cbc:LineExtensionAmount) + number(cbc:ChargeTotalAmount) - number(cbc:AllowanceTotalAmount))) or (not(exists(cbc:ChargeTotalAmount)) and exists(cbc:AllowanceTotalAmount) and (number(cbc:TaxExclusiveAmount) = number(cbc:LineExtensionAmount) - number(cbc:AllowanceTotalAmount))) or (exists(cbc:ChargeTotalAmount) and not(exists(cbc:AllowanceTotalAmount)) and (number(cbc:TaxExclusiveAmount) = number(cbc:LineExtensionAmount) + number(cbc:ChargeTotalAmount))) or (not(exists(cbc:ChargeTotalAmount)) and not(exists(cbc:AllowanceTotalAmount)) and (number(cbc:TaxExclusiveAmount) = number(cbc:LineExtensionAmount)))

	invoice_transaction
	BII-IT013
	(exists(cbc:PayableRoundingAmount) and (number(cbc:TaxInclusiveAmount) = number(cbc:TaxExclusiveAmount) + number(sum(/ubl:Invoice/cac:TaxTotal/cbc:TaxAmount)) + number(cbc:PayableRoundingAmount))) or  (number(cbc:TaxInclusiveAmount) = number(cbc:TaxExclusiveAmount) + number(sum(/ubl:Invoice/cac:TaxTotal/cbc:TaxAmount)))

	invoice_transaction
	BII-IT014
	number(cbc:TaxInclusiveAmount) >= 0

	invoice_transaction
	BII-IT015
	exists(cbc:AllowanceTotalAmount) and cbc:AllowanceTotalAmount = sum(/ubl:Invoice/cac:AllowanceCharge[child::cbc:ChargeIndicator="false"]/cbc:Amount) or not(exists(cbc:AllowanceTotalAmount))

	invoice_transaction
	BII-IT016
	exists(cbc:ChargeTotalAmount) and cbc:ChargeTotalAmount = sum(/ubl:Invoice/cac:AllowanceCharge[child::cbc:ChargeIndicator="true"]/cbc:Amount) or not(exists(cbc:ChargeTotalAmount))

	invoice_transaction
	BII-IT017
	exists(cbc:PrepaidAmount) and (cbc:PayableAmount = cbc:TaxInclusiveAmount - cbc:PrepaidAmount) or cbc:PayableAmount = cbc:TaxInclusiveAmount

	invoice_transaction
	BII-IT018
	number(cbc:LineExtensionAmount) = number(cac:Price/cbc:PriceAmount) * number(cbc:InvoicedQuantity)

	invoice_transaction
	BII-IT019
	string-length(string(cbc:Name)) <= 50

	invoice_transaction
	BII-IT020
	exists(cac:StandardItemIdentification/cbc:ID/@schemeID)

	invoice_transaction
	BII-IT021
	exists(cac:CommodityClassification/cbc:ItemClassificationCode/@listID)

	invoice_transaction
	BII-IT022
	number(.) >=0

	invoice_transaction
	BII-IT023
	number(.) >=0

	invoice_transaction
	BII-IT024
	(exists(cbc:MultiplierFactorNumeric) and exists(cbc:BaseAmount)) or (not(exists(cbc:MultiplierFactorNumeric)) and not(exists(cbc:BaseAmount)))

	invoice_transaction
	Invoice Period
	cac:InvoicePeriod

	invoice_transaction
	Supplier Address
	cac:AccountingSupplierParty/cac:Party/cac:PostalAddress

	invoice_transaction
	Supplier
	cac:AccountingSupplierParty

	invoice_transaction
	Customer Address
	cac:AccountingCustomerParty/cac:Party/cac:PostalAddress

	invoice_transaction
	Customer
	cac:AccountingCustomerParty

	invoice_transaction
	Payment Means
	cac:PaymentMeans

	invoice_transaction
	Tax Total
	/ubl:Invoice/cac:TaxTotal

	invoice_transaction
	Invoice Line
	cac:InvoiceLine

	invoice_transaction
	Invoice
	/ubl:Invoice

	invoice_transaction
	Item Price
	cac:InvoiceLine/cac:Price/cbc:PriceAmount

	invoice_transaction
	Item
	cac:Item

	invoice_transaction
	Allowance Percentage
	cac:AllowanceCharge[cbc:ChargeIndicator='false']/cbc:MultiplierFactorNumeric

	invoice_transaction
	Allowance
	cac:AllowanceCharge[cbc:ChargeIndicator='false']

	invoice_transaction
	Total Amounts
	cac:LegalMonetaryTotal


Table 8 Syntax binding to UBL sample

8.3.1.2 Context value associations 
The context value association sheet for the invoice document type defines the value lists used in any kind of invoice document type and the associations with the contexts that can be found.

	Transaction
	ID
	Item
	Scope
	Values
	Message
	Severity

	CoreTrdm010
	CL-010-001
	cbc:InvoiceTypeCode
	InvoiceTypeCode
	An Invoice MUST be tipified with the InvoiceTypeCode code list
	fatal

	CoreTrdm010
	CL-010-002
	cbc:DocumentCurrencyCode
	CurrencyCode
	Currencies in an invoice MUST be coded using ISO currency code
	fatal

	CoreTrdm010
	CL-010-003
	'@currencyID
	CurrencyCode
	Currencies in an invoice MUST be coded using ISO currency code
	fatal

	CoreTrdm010
	CL-010-004
	cbc:IdentificationCode
	cac:Country
	CountryIdentificationCode
	Country codes in an invoice MUST be coded using ISO code list 3166-1
	fatal


Table 9 Syntax binding for CVA
[bookmark: _Toc114815963]8.3.2 Validation artefacts generation
The preparation phase builds validation artifacts from the spreadsheets defined in the definition phase and after the syntax binding has been done.
There are some steps to finally build XSLT validation artifacts:
· Create Genericode and CVA files from spreadsheets
· Create Schematron fragments from spreadsheets
· For the abstract rules
· For the syntax binding parameters
· For the code lists from Genericode and CVA
· Assemble Schematron validation artifacts from the fragments
· Convert Schematron to XSLT validation sheets
8.2.3.1 Create Genericode and CVA artefacts
Code lists are defined in the Code List spreadsheet. From every one of the sheets a single Genericode file is created. 
The CVA sheet in the Code List spreadsheet generates the CVA file.




8.3.2.2 Create Schematron fragments 
8.3.2.2.1 For Abstract Rules
<?xml version="1.0" encoding="UTF-8"?>
<n:CodeList xmlns:n="http://docs.oasis-open.org/codelist/ns/genericode/1.0/"
            xmlns="http://docs.oasis-open.org/codelist/ns/genericode/1.0/"
            xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance"
            xsi:schemaLocation="http://docs.oasis-open.org/codelist/ns/genericode/1.0/ genericode.xsd">
   <Identification xmlns="">
      <ShortName>AllowanceChargeReasonCode</ShortName>
      <LongName>UN/ECE 4465</LongName>
      <Version>D03A</Version>
      <CanonicalUri>Placeholder</CanonicalUri>
      <CanonicalVersionUri>Placeholder</CanonicalVersionUri>
      <LocationUri>http://docs.oasis-open.org/ubl/os-ubl-2.0/cl/gc/default/AllowanceChargeReasonCode-2.0.gc</LocationUri>
   </Identification>
   <ColumnSet xmlns="">
      <Column Id="code" Use="required">
         <ShortName>Code</ShortName>
         <Data Type="normalizedString"/>
      </Column>
      <Column Id="name" Use="optional">
         <ShortName>Name</ShortName>
         <Data Type="string"/>
      </Column>
      <Column Id="examples" Use="optional">
         <ShortName>Examples</ShortName>
         <Data Type="string"/>
      </Column>
      <Key Id="codeKey">
         <ShortName>CodeKey</ShortName>
         <ColumnRef Ref="code"/>
      </Key>
   </ColumnSet>
   <SimpleCodeList xmlns="">
      <Row>
         <Value ColumnRef="code">
            <SimpleValue>1</SimpleValue>
         </Value>
         <Value ColumnRef="name">
            <SimpleValue>Agreed settlement</SimpleValue>
         </Value>
      </Row>
 …..

<Row>
         <Value ColumnRef="code">
            <SimpleValue>89</SimpleValue>
         </Value>
         <Value ColumnRef="name">
            <SimpleValue>Card acceptor data error</SimpleValue>
         </Value>
      </Row>
</CodeList>
[bookmark: _Toc117766110]Code 1 Genericode sample for AllowanceChargeReason Code List
Abstract business rules defined in spreadsheets are converted into abstract Schematron files using a transformation tool. The process converts the spreadsheets to Schematron files automatically. 

The Schematron elements that are used when translating the abstract business rules are the following:
 
· Pattern - A structure, simple or complex of sets of rules giving constraints that are in some way related. The id attribute is required for abstract patterns and provides a unique name for the pattern. Abstract pattern elements have the attribute abstract with a true value. An abstract pattern shall not have an is-a attribute and shall have an id attribute.

· Rule - A list of assertions tested within the context specified by the required context attribute. The context attribute specifies the rule context expression.

· Assert - An assertion made about the context nodes. The data content is a natural-language assertion. The required test attribute is an assertion test evaluated in the current context. If the test evaluates positive, the report succeeds. The natural-language assertion shall be a positive statement of a constraint.

Asserts can have a flag attribute, a boolean variable with initial value false. A flag is implicitly declared by an assertion or rule having a flag attribute with that name. The value of a flag becomes true when an assertion with that flag fails or a rule with that flag fires. The purpose of flags is to convey state or severity information to a subsequent process.

From the samples defined in the previous sections, the following Schematron files are produced for the transaction and profile level.

<!-- Schematron rules generated automatically. -->
<!-- Profile level abstract rules for Profile 06 Basic Procurement --> 
<!-- CEN BII WG3 (2009) -->

<pattern xmlns="http://purl.oclc.org/dsdl/schematron" abstract="true" id="profile_06">
  <rule context="$Invoice">
    <assert test="$Profile_Identifier = '05'" flag="warning">An invoice has to be be identified with the proper profile identifer.</assert>
    <assert test="$Order_Reference" flag="warning">An invoice must refer to a previous order.</assert>
  </rule>
  <rule context="$Order">
    <assert test="$Profile_Identifier = '05'" flag="warning">An order has to be be identified with the proper profile identifer.</assert>
  </rule>
</pattern>
[bookmark: _Toc117766111]Code 2 Schematron fragment Profile 06 abstract rules
The Schematron file for the Profile 06 Basic Procurement has one abstract pattern where there are two different rules, the first one for the invoice context and the second for the order context. Rule contexts are defined with variables that will be expanded with the actual XPath syntax pattern in the preparation phase.

Every rule has a set of assertions with a test and a flag attributes. The test attribute is a variable created from the test definition for the rule. In the preparation phase the test attributes from the rules will be replaced by the actual XPath syntax bound expression.

Similarly, the transaction level abstract business rules produce an Schematron file where there are patterns, rules and asserts. As in the case above, there is only one pattern that has different rules, one per context. Every rule has one or more asserts:



<!-- Schematron rules generated automatically. -->
<!-- Transaction level abstract rules for Invoice Transaction --> 
<!-- CEN BII WG3 (2009) -->

<pattern xmlns="http://purl.oclc.org/dsdl/schematron" abstract="true" id="invoice_transaction">
  <rule context="$Invoice">
    <assert test="$Invoice_identifier" flag="fatal">The invoice requires an invoice
      identifier.</assert>
    <assert test="$Invoice_date" flag="fatal">The invoice requires an Invoice Date.</assert>
    <assert test="$DocumentCurrency" flag="warning">The invoice requires a currency.</assert>
    <assert test="$IssueLocation" flag="fatal">The invoice requires an Issue Location.</assert>
    <assert test="$Tax_Total_Amount" flag="fatal">The invoice requires a total tax amount.</assert>
    <assert test="$Total_Line_Amount" flag="fatal">The invoice requires a line extension total
      amount.</assert>
    <assert test="$PayableTotal" flag="fatal">The invoice requires a payable total amount.</assert>
    <assert test="$Line_Amount_Sum = $Total_Line_Amount" flag="fatal">Error in total line
      amount.</assert>
  </rule>
  <rule context="$Customer">
    <assert test="$Party_Name" flag="fatal">The customer requires a Name.</assert>
    <assert test="$Party_Vat_Number" flag="fatal">The customer requires a Vat Number.</assert>
    <assert test="$Party_Address" flag="fatal">The customer requires an address.</assert>
  </rule>
  <rule context="$Seller">
    <assert test="$Party_Name" flag="fatal">The seller requires a Name.</assert>
    <assert test="$Party_Vat_Number" flag="fatal">The seller requires a Vat Number.</assert>
    <assert test="$Party_Address" flag="fatal">The seller requires an address.</assert>
  </rule>
  <rule context="$Line">
    <assert test="$Line_Identifier" flag="warning">The invoice line requires an Line
      identifier.</assert>
    <assert test="$Line_Item_Description" flag="warning">The invoice line requires an item
      description.</assert>
    <assert test="$Line_Amount" flag="fatal">The invoice line requires a total line amount.</assert>
  </rule>
  <rule context="$Totals">
    <assert test="$Total_Line_Amount + $Tax_Total_Amount - $Total_Discounts = $Payable_Amount"
      flag="fatal">Error in payable amount.</assert>
  </rule>
</pattern>
[bookmark: _Toc117766112]Code 3 Schematron fragment Invoice transaction abstract rules

The artefacts generated after this first step of the preparation phase are a set of abstract Schematron files:

· A file per each Profile with the profile abstract rules test assertions

· A file per each single Collaboration with the collaboration abstract rules test assertions

· A file per each single Transaction with the transaction abstract rules test assertions

All these files are stored in a folder structure for better reuse during the preparation phase.

8.3.2.2.2 For syntax binding parameters
Syntax bindings have to be transformed into actual Schematron artefacts in order to enable the production of validation artefacts.

In this case, the Schematron elements used are the following:
 
1. Pattern - A pattern element with an is-a attribute with a value specifying the name of an abstract pattern, then the pattern is an instance of the abstract pattern. Such a pattern shall not contain any rule elements, but shall have parameter elements for all parameters used in the abstract pattern. 
· Param - A name-value pair providing parameters for an abstract pattern. The required name attribute is an XML name with no colon. The required value attribute is an XPath expression.

The tool will generate different Schematron files, one file per level and identifier. This means that from the spreadsheet in the previous section, two Schematron binding files will be created, the Profile 06 binding and the Invoice Transaction binding.


<!-- Schematron binding rules generated automatically. -->
<!-- Profile data binding to UBL syntax for profile_06 -->
<!-- CEN BII WG3 (2009). Invinet Sistemes -->
<pattern xmlns="http://purl.oclc.org/dsdl/schematron" is-a="profile_06" id="ubl-profile_06">
  <!-- Profile identifier -->
  <param name="Profile_Identifier" value="cbc:ProfileID"/>
  <!-- Order reference number -->
  <param name="Order_Reference" value="cac:OrderReference/cbc:ID"/>
  <!-- Context for an invoice -->
  <param name="Invoice" value="ubl:Invoice"/>
  <!-- Context for an order -->
  <param name="Order" value="ubl:Order"/>
</pattern>
[bookmark: _Toc117766113]Code 4 Schematron fragment Profile 06 binding to UBL



<!-- Schematron binding rules generated automatically. -->
<!-- Transaction data binding to UBL syntax for invoice_transaction -->
<!-- CEN BII WG3 (2009). Invinet Sistemes -->
<pattern xmlns="http://purl.oclc.org/dsdl/schematron" is-a="invoice_transaction" id="ubl-invoice_transaction">
  <!-- Invoice identifier -->
  <param name="Invoice_identifier" value="string-length(cbc:ID) &gt; 0"/>
  <!-- Issue date for the invoice -->
  <param name="Invoice_date" value="cbc:IssueDate"/>
  <!-- Currency code for the invoice -->
  <param name="Document_Currency" value="cbc:DocumentCurrencyCode"/>
  <!-- Place of issue of the invoice -->
  <param name="Issue_Location" value="(normalize-space(cac:AccountingSupplierParty/cac:Party/cac:PostalAddress/cbc:CityName) != '' and normalize-space(cac:AccountingSupplierParty/cac:Party/cac:PostalAddress/cbc:PostalZone) != '' ) or (count(cac:AccountingSupplierParty/cac:Party/cac:PostalAddress/cac:AddressLine) &gt; 0 and normalize-space(cac:AccountingSupplierParty/cac:Party/cac:PostalAddress/cac:AddressLine[1]/cbc:Line) != '')"/>
  <!-- Total tax amount for the invoice -->
  <param name="Tax_Total_Amount" value="cac:TaxTotal/cbc:TaxAmount"/>
  <!-- Total for line amounts -->
  <param name="Total_Line_Amount" value="cac:LegalMonetaryTotal/cbc:LineExtensionAmount"/>
  <!-- Total amount due. -->
  <param name="Payable_Total" value="cac:LegalMonetaryTotal/cbc:PayableAmount"/>
  <!-- Sum of line amounts -->
  <param name="Line_Amount_Sum" value="sum(cac:InvoiceLine/cbc:LineExtensionAmount)"/>
  <!-- Name of a Party -->
  <param name="Party_Name" value="cac:Party/cac:PartyName/cbc:Name"/>
  <!-- VAT number for a Party -->
  <param name="Party_Vat_Number" value="normalize-space(cac:Party/cac:PartyIdentification/cbc:ID) != ''"/>
  <!-- Address for a party -->
  <param name="Party_Address" value="(normalize-space(cac:Party/cac:PostalAddress/cbc:CityName) != '' and normalize-space(cac:Party/cac:PostalAddress/cbc:PostalZone) != '' ) or (count(cac:Party/cac:PostalAddress/cac:AddressLine) &gt; 0 and normalize-space(cac:Party/cac:PostalAddress/cac:AddressLine[1]/cbc:Line) != '')"/>
  <!-- Invoice line identifier -->
  <param name="Line_Identifier" value="cbc:ID"/>
  <!-- Description of the invoice line. -->
  <param name="Line_Item_Description" value="normalize-space(cac:Item/cbc:Description) != '' or normalize-space(cac:Item/cbc:Name) != ''"/>
  <!-- Total amount for the invoice line. -->
  <param name="Line_Amount" value="cbc:LineExtensionAmount"/>
  <!-- Total discount amount. -->
  <param name="Total_Discounts" value="cbc:DiscountAmount"/>
  <!-- Total payable amount -->
  <param name="Payable_Amount" value="cbc:PayableAmount"/>
  <!-- Context for an Invoice -->
  <param name="Invoice" value="ubl:Invoice"/>
  <!-- Context for the customer. -->
  <param name="Customer" value="cac:AccountingCustomerParty"/>
  <!-- Context for the seller. -->
  <param name="Seller" value="cac:AccountingSupplierParty"/>
  <!-- Context for an invoice line -->
  <param name="Line" value="//cac:InvoiceLine"/>
  <!-- Context for invoice totals. -->
  <param name="Totals" value="cac:LegalMonetaryTotal"/>
</pattern>
[bookmark: _Toc117766114]Code 5 Schematron fragment Invoice transaction binding to UBL
8.3.2.2.3 For code lists from Genericode and CVA
To build Schematron fragment for code lists, the produced Genericode and  context value associations (CVA) files have to be used in this step.

From the Genericode files and the CVA created in 8.3.2.1, a new Schematron fragment is generated with the rules for code lists.


[bookmark: _Ref114814777][bookmark: _Ref106795990]8.3.2.3 Assemble Schematron validation artefacts from the fragments
In order to validate particular electronic business document instances, all levels of business rules must be tested; therefore, the three partial artefacts described in previous sections are assembled into single validation artefacts.

Actual validation artefacts are created adding profile level, collaboration level and transaction level abstract rules with the corresponding syntax defined bindings, and the code lists rules for the transaction.



[bookmark: _Toc114815987]Fig 5 Validation artefact architecture

Each transaction in every different collaboration and profile should have its own Schematron validation artefact.

The architecture of the Schematron files developed in previous sections can be referenced in the validation artefact Schematron file. In this wrapper Schematron the following elements are used:
 
2. Schema - The top-level element of an Schematron schema. The optional schemaVersion attribute gives the version of the schema. 
The optional queryBinding attribute provides the short name of the query language binding in use. If this attribute is specified, it is an error if it has a value that the current implementation does not support.
The defaultPhase attribute may be used to indicate the phase to use in the absence of explicit user-supplied information.
3. Title - A summary of the purpose or role of the schema or pattern, for the purpose of documentation or a rich user interface.
4. Ns - Specification of a namespace prefix and URI. The required prefix attribute is an XML name with no colon character. The required URI attribute is a namespace URI.
In an ISO Schematron schema, namespace prefixes in context expressions, assertion tests and other query expressions should use the namespace bindings provided by this element. Namespace prefixes should not use the namespace bindings in scope for element and attribute names.
5. Phase - A grouping of patterns, to name and declare variations in schemas, for example, to support progressive validation so first it is possible to test transaction business rules and afterwards test profile business rules. The required id attribute is the name of the phase. The implementation determines which phase to use for validating documents, for example by user command.
Two names, #ALL and #DEFAULT, have special meanings. The name #ALL is reserved and available for use by implementations to denote that all patterns are active. The name #DEFAULT is reserved and available for use by implementations to denote that the name given in the defaultPhase attribute on the schema element should be used. If no defaultPhase is specified, then all patterns are active.
6. Include - The required HREF attribute references an external well-formed XML document whose document element is a Schematron element of a type which is allowed by the grammar for Schematron at the current position in the schema. The external document is inserted in place of the include element.
The include element will be used to refer to the abstract and binding artefacts already defined in previous sections.

The validation artefact for the invoice transaction in the CEN BII Profile 06 is:


<?xml version="1.0" encoding="UTF-8"?>
<!—
Schematron validation artefact for invoice transaction in CEN BII Profile 06 using UBL 2.1 syntax binding
 Author: Oriol Bausà - WG3 Editor
-->

<schema 
  xmlns:cac="urn:oasis:names:specification:ubl:schema:xsd:CommonAggregateComponents-2"
  xmlns:ubl="urn:oasis:names:specification:ubl:schema:xsd:Invoice-2" 
  xmlns="http://purl.oclc.org/dsdl/schematron"
  xmlns:cbc="urn:oasis:names:specification:ubl:schema:xsd:CommonBasicComponents-2"
  queryBinding="xslt2">

  <title>Schematron file to bind UBL Invoice document to the CEN BII Profile 06
 	  Invoice transaction</title>

  <ns prefix="cbc" uri="urn:oasis:names:specification:ubl:schema:xsd:CommonBasicComponents-2"/>
  <ns prefix="cac" uri="urn:oasis:names:specification:ubl:schema:xsd:CommonAggregateComponents-2"/>
  <ns prefix="ubl" uri="urn:oasis:names:specification:ubl:schema:xsd:Invoice-2"/>

  <phase id="invoice_transaction_phase">
    <active pattern="ubl-invoice_transaction"/>
  </phase>

  <phase id="profile_05_phase">
    <active pattern="ubl-profile_05"/>
  </phase>

  <phase id="codelist_phase">
    <active pattern="ubl-invoice_codelists"/>
  </phase>

  <phase id="user_defined_phase">
    <active pattern="ubl-user_defined_rules"/>
  </phase>

  <!-- Abstract CEN BII patterns -->

  <include href="../abstract/Transaction/BII_invoice_transaction.sch"/>
  <include href="../abstract/Profile/BII_profile_06.sch"/>

  <!-- UBL Binding -->

  <include href="Transaction/BII_invoice_transaction_ubl.sch"/>
  <include href="Profile/BII_profile_05_ubl.sch"/>


	<!-- Code Lists -->

	<include href=”codelists/invoice_code_list_constraints.sch”/>

</schema>
[bookmark: _Toc117766115]Code 8 Schematron validation artefact sample

[bookmark: _Ref97274097]8.3.2.4 Convert Schematron to XSLT validation sheets
Some XML tools and engines can use directly the Schematron validation artefacts and the included files defined above to actually validate business document instances. However, in order to facilitate the work for users and implementers, these artefacts are converted into single XSLT files.

At the Schematron site[footnoteRef:9] there are two different distributions available that enable the creation of an XSLT file for XML instance validation. [9:  www.schematron.com] 


These two distributions are available for XSLT1 and XSLT2 engines. Both distributions of [ISO Schematron] perform a conversion from the actual Schematron files to an XSLT artefact with a pipeline of different XSLT stages.

The different stages performed by those distributions are:

· Assemble all the included files. This is done using iso_dsdl_include.xsl script.

· Convert the abstract patterns to real patterns using the iso_abstract_expand.xsl script.

· Compile the Schematron schema into an XSLT script. There are two different XSLT to create the final XSLT script depending on the XSLT engine:

· Iso_svrl_for_xslt1.xsl for XSLT1 engines.
· Iso_svrl_for_xslt2.xsl for XSLT2 engines.


Running these different stages, the sample Schematron files defined in this report become a XSLT script that can be used in next phase to validate XML instances.

[bookmark: _Toc114815964]8.4 Validation phase or run-time layer
The validation phase is a run-time phase, where the systems can apply all the validation rules on electronic business document instances and then decide whether the instance is CEN BII conformant or not.

Although this report has its main focus on the architecture to build an XSLT script to validate abstract rules and code lists, the steps to perform to validate an XML document instance are the following:

1. Standard vocabulary validation

2. Validation of business rules on information constraints and code lists 

3. Optional validation of user specific constraints.

Point 1 implies the application of an XML Schema, the UBL 2.0 standard. The output of this phase is a valid / no-valid logical result, that enables for acceptance or rejection of the document instance as a whole. 

Second point implies validation against the CEN BII XSLT script. The output for this phase is an XML SVRL document with the results of the validation. The report consists of a set of lines explaining the errors encountered during the validation process and the level of severity of those errors. Based on this output, applications can decide whether to process the document instance or to reject it depending on the level of severity of the errors. 

Finally, the third point implies bilateral agreement between trading partners on additional rules or constraints for the data models being exchanged. This step should be performed using user-defined validation artefacts. Whilst it is not possible to mandate the format of the artefacts for defining information constraints or extension of the CEN BII data model, using artefacts similar to the ones defined for this CWA would ease this validation step. 

[bookmark: _Toc114815965]8.4.1 Script based validation
The first two steps in the validation process can be invoked from a single validation script. 

It will be up to the parties to amend these scripts to include user-specific validations when defining a bilateral agreement and willing to facilitate validation utilities to their trading partners.

#!/bin/sh

#  CEN WS BII 2009
#
#  Validation artefact for the Invoice transaction in CEN BII Profile 06
# 
#  Defined by WG3. Editor Oriol Bausà

echo Validating Standard UBL Schema...
echo  w3cschema ../xsd/maindoc/UBL-Invoice-2.0.xsd invoice_instance.xml
./w3cschema.sh ../xsd/maindoc/UBL-Invoice-2.0.xsd $1 2>&1 >output.txt
if [ $? -ne 0 ]; then 
	less output.txt
	exit 0
  fi
echo =====================================================================
echo           Standard UBL Schema validated without ERRORS
echo =====================================================================

echo
echo Validating CEN BII 06 Invoice transaction business rules and codes...
echo   xslt invoice_instance.xml ../cenbii/ubl/BII_06_profile_invoice_transaction_ubl.xsl result.xml
./xslt.sh $1 ../cenbii/ubl/BII_06_profile_invoice_transaction_ubl.xsl result.xml
echo =====================================================================
echo           CEN BII Profile 06 business rules processes
echo		   Report on validation on result.html
echo =====================================================================
sleep 5

less result.xml

echo
echo Done.

This script requires the following engines:

· Xjparse.jar - The xjparse tool is a simple command-line wrapper for the Xerces XML Schema validator. It accepts several options, notably one that specifies the set of schemas to be used during validation.

· Resolver.jar - Jar file containing the XML Commons Resolver.

· xercesImpl.jar - Jar file containing all the parser class files that implement one of the standard APIs supported by the parser

· saxon.jar - The Saxon XSLT processor.

· Java version 1.5

The script stops if XSD schema does not validate, and returns a SVRL XML document with a report for the Schematron rules validation. 
[bookmark: _Toc114815966]8.4.2 NVDL based validation
Namespace Validation Dispatch Language is defined in part four of ISO/IEC19757. An NVDL script controls the dispatching of elements or attributes in a given XML document to different validation engines, depending on the namespaces of the elements or attributes. An NVDL script also specifies which schemas these validation engines use.[footnoteRef:10] [10:  ISO/IEC 19757 Part 4] 


The same validations in the script above can be performed with an NVDL script, but a specific NVDL engine is required to use it, No NVDL scripts will be provided with this CWA.
[bookmark: _Toc114815967]9. Specific artefacts
In this section there is the list of the sample artefacts that are provided jointly with the CEN BII Profiles in order for users and implementers to test conformant electronic documents instances.
[bookmark: f%3Af91113][bookmark: f%3Af91114][bookmark: f%3Af91115][bookmark: f%3Af91308][bookmark: f%3Af91309][bookmark: f%3Af91310][bookmark: _Toc114815968]9.1 Syntax validation
Artefacts provided for syntax validation. 
[bookmark: _Toc114815969]9.1.1 Standard XSD Schemes
UBL 2.0 standard XSD Schemes used in CEN BII Profiles.
9.1.1.1 UBL main documents
1. UBL-ApplicationResponse-2.0.xsd
1. UBL-AttachedDocument-2.0.xsd
1. UBL-Catalogue-2.0.xsd
1. UBL-CatalogueDeletion-2.0.xsd
1. UBL-CatalogueItemSpecificationUpdate-2.0.xsd
1. UBL-CataloguePricingUpdate-2.0.xsd
1. UBL-CatalogueRequest-2.0.xsd
1. UBL-CreditNote-2.0.xsd
1. UBL-DebitNote-2.0.xsd
1. UBL-Invoice-2.0.xsd
1. UBL-Order-2.0.xsd
1. UBL-OrderCancellation-2.0.xsd
1. UBL-OrderChange-2.0.xsd
1. UBL-OrderResponse-2.0.xsd
1. UBL-OrderResponseSimple-2.0.xsd
1. UBL-Quotation-2.0.xsd
1. UBL-ReceiptAdvice-2.0.xsd
1. UBL-Reminder-2.0.xsd
1. UBL-RemittanceAdvice-2.0.xsd
1. UBL-SelfBilledCreditNote-2.0.xsd
1. UBL-SelfBilledInvoice-2.0.xsd
1. UBL-Statement-2.0.xsd
9.1.1.2 UBL Common library
1. CCTS_CCT_SchemaModule-2.0.xsd
1. CodeList_CurrencyCode_ISO_7_04.xsd
1. CodeList_LanguageCode_ISO_7_04.xsd
1. CodeList_MIMEMediaTypeCode_IANA_7_04.xsd
1. CodeList_UnitCode_UNECE_7_04.xsd
1. UBL-CommonAggregateComponents-2.0.xsd
1. UBL-CommonBasicComponents-2.0.xsd
1. UBL-CommonExtensionComponents-2.0.xsd
1. UBL-CoreComponentParameters-2.0.xsd
1. UBL-ExtensionContentDatatype-2.0.xsd
1. UBL-QualifiedDatatypes-2.0.xsd
1. UnqualifiedDataTypeSchemaModule-2.0.xsd

[bookmark: _Toc114815970]9.2 Code list artefacts
Each code list defined in CEN BII has its own Genericode file, and every different transaction has a unique CVA to define the constraints for the coded data elements.
[bookmark: _Toc114815971]9.2.1 Genericode files
· AccountTypeCode.gc
· AllowanceChargeReasonCode.gc
· BinaryObjectMimeCode.gc
· CountryIdentificationCode.gc
· CurrencyCode.gc
· ChannelCode.gc
· DeliveryTerms.gc
· DocumentTypeCode.gc
· InvoiceTypeCode.gc
· ParentDocumentTypeCode.gc
· PaymentMeansCode.gc
· ResponseCode.gc
· StatusCode.gc
· TaxExemptionReasonCode.gc
· TaxTypeCode.gcUnitOfMeasureCode.gc

[bookmark: _Toc114815972]9.2.2 Context Value Association files
There should be a context value association file per each document type. Currently only the Invoice CVA has been provided.

1. ApplicationResponse.cva
1. AttachedDocument.cva
1. Catalogue.cva
1. CatalogueDeletion.cva
1. CatalogueItemSpecificationUpdate.cva
1. CataloguePricingUpdate.cva
1. CatalogueRequest.cva
1. CertificateOfOrigin.cva
1. CreditNote.cva
1. DebitNote.cva
1. DespatchAdvice.cva
1. Invoice.cva
1. Order.cva
1. OrderCancellation.cva
1. OrderChange.cva
1. OrderResponse.cva
1. OrderResponseSimple.cva
1. Quotation.cva
1. ReceiptAdvice.cva
1. Reminder.cva
1. RemittanceAdvice.cva
1. SelfBilledCreditNote.cva
1. SelfBilledInvoice.cva
1. Statement.cva

[bookmark: f%3Af91320][bookmark: f%3Af91321][bookmark: f%3Af91322][bookmark: f%3Af91348][bookmark: f%3Af91349][bookmark: izhx8][bookmark: f%3Af91350][bookmark: f%3Af91351][bookmark: f%3Af91352][bookmark: f%3Af91353][bookmark: aprm434][bookmark: f%3Af91354][bookmark: f%3Af91355][bookmark: _Toc114815973]9.3 Schematron abstract files
Abstract Schematron files are used to create information constraints validation artefacts. 
[bookmark: _Toc114815974]9.3.1 Profile abstract rule fragments
Every single CEN BII profile has its own Schematron profile abstract fragment. The file name for the fragment has the following syntax:

BII_<profileID>.sch

The provided fragments are:

1. BII_BII04.sch 
1. BII_BII05.sch 
1. BII_BII06.sch 
1. BII_BII07.sch 
1. BII_BII08.sch 
1. BII_BII13.sch 
1. BII_BII19.sch 
1. BII_BII23.sch 

[bookmark: _Toc114815975]9.3.2 Collaboration abstract rule fragments
Every single CEN BII collaboration could have its own Schematron collaboration abstract fragment. The file name for these fragments have the following syntax:

BII<collaborationID>.sch

There are no collaboration abstract Schematron fragments provided in this Annex.

[bookmark: _Toc114815976]9.3.3 Transaction abstract rule fragments
Every single CEN BII transaction could have its own Schematron collaboration abstract fragment. The file name for these fragments has the following syntax:

BII<transactionID>.sch

The sample artefact provided with this Annex is:

1. BII_BiiCoreTrdm010.sch .- Abstract rules for core transaction data model nº 10 (invoice)
[bookmark: _Toc114815977]9.4 Binding Schematron to a particular syntax
There are different sets of Schematron syntax binding files, a set per syntax. Each set has the three levels, profile, collaboration and transaction syntax bindings.

[bookmark: _Toc114815978]9.4.1 UBL Profile syntax binding fragments
The file name for these fragments has the following syntax:

BII<profileID>_<syntaxID>.sch

The provided artefacts are:

1. BII_BII04_ubl.sch 
1. BII_BII05_ubl.sch 
1. BII_BII06_ubl.sch 
1. BII_BII07_ubl.sch 
1. BII_BII08_ubl.sch 
1. BII_BII13_ubl.sch 
1. BII_BII19_ubl.sch 
1. BII_BII23_ubl.sch 

[bookmark: _Toc114815979]9.4.2 UBL Collaboration syntax binding fragments
The file name for these fragments has the following syntax:

BII<collaborationID>_<syntaxID>.sch

There are no provided fragments for collaborations.

[bookmark: _Toc114815980]9.4.3 UBL Transaction syntax binding fragments
The file name for these fragments has the following syntax:

BII<transactionID>_<syntaxID>.sch

The provided fragments is:

7. BII_BiiCoreTrdm010_ubl.sch 

[bookmark: _Toc114815981]9.5 Assembling the validation artefacts
As detailed in section 8.3.2.3 Assemble Schematron validation artefacts from the fragments, abstract files and syntax bindings are assembled to produce single validation artefacts. 

Assembled artefacts are provided as Schematron files and as XSLT scripts.
[bookmark: _Toc114815982]9.6.1 Schematron validation artefacts
The file name has the following syntax:

BII<profileID><collaborationID><transactionID><syntaxID>.sch

The provided artefacts are:

1. BII04BiiCoreTrdm010ubl.sch  
1. BII05BiiCoreTrdm010ubl.sch  
1. BII06BiiCoreTrdm010ubl.sch  
1. BII07BiiCoreTrdm010ubl.sch  
1. BII08BiiCoreTrdm010ubl.sch  
1. BII13BiiCoreTrdm010ubl.sch  
1. BII19BiiCoreTrdm010ubl.sch  
1. BII23BiiCoreTrdm010ubl.sch 

[bookmark: _Toc114815983]9.6.2 XSLT scripts
The file name has the following syntax:

BII<profileID><collaborationID><transactionID>_<syntaxID>.xslt

The provided artefacts are:

1. BII04BiiCoreTrdm010ubl.xslt  
1. BII05BiiCoreTrdm010ubl.xslt  
1. BII06BiiCoreTrdm010ubl.xslt  
1. BII07BiiCoreTrdm010ubl.xslt  
1. BII08BiiCoreTrdm010ubl.xslt  
1. BII13BiiCoreTrdm010ubl.xslt  
1. BII19BiiCoreTrdm010ubl.xslt  
1. BII23BiiCoreTrdm010ubl.xslt 
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