
UN/CEFACT CCTS BASED E-BUSINESS DOCUMENT DESIGN AND
CUSTOMIZATION ENVIRONMENT FOR ACHIEVING DATA INTEROPERABILITY

A THESIS SUBMITTED TO
THE GRADUATE SCHOOL OF NATURAL AND APPLIED SCIENCES

OF
MIDDLE EAST TECHNICAL UNIVERSITY

BY

FULYA TUNC‚ ER

IN PARTIAL FULFILLMENT OF THE REQUIREMENTS
FOR

THE DEGREE OF MASTER OF SCIENCE
IN

COMPUTER ENGINEERING

JUNE 2009



Approval of the thesis:

UN/CEFACT CCTS BASED E-BUSINESS DOCUMENT DESIGN AND

CUSTOMIZATION ENVIRONMENT FOR ACHIEVING DATA INTEROPERABILITY

submitted by FULYA TUNC‚ ER in partial ful�llment of the requirements for the degree of
Master of Science in Computer Engineering , Middle East Technical University by,

Prof. Dr. Canan ¤Ozgen
Dean, Graduate School of Natural and Applied Sciences

Prof. Dr. M¤uslim Bozyi�git
Head of Department, Computer Engineering

Prof. Dr. Asuman Do�gac‚
Supervisor, Department of Computer Engineering, METU

Prof. Dr. M¤uslim Bozyi�git
Co-supervisor, Department of Computer Engineering, METU

Examining Committee Members:

Prof. Dr. �Ismail Hakk� Toroslu
Department of Computer Engineering, METU

Prof. Dr. Asuman Do�gac‚
Department of Computer Engineering, METU

Prof. Dr. ¤Ozg¤ur Ulusoy
Department of Computer Engineering, Bilkent University

Assoc. Prof. Dr. Ahmet Cos‚ar
Department of Computer Engineering, METU

Y�ld�ray Kabak
SRDC Ltd.

Date:



I hereby declare that all information in this document has been obtained and presented
in accordance with academic rules and ethical conduct. I also declare that, as required
by these rules and conduct, I have fully cited and referenced all material and results that
are not original to this work.

Name, Last Name: FULYA TUNC‚ ER

Signature :

iii



ABSTRACT

UN/CEFACT CCTS BASED E-BUSINESS DOCUMENT DESIGN AND
CUSTOMIZATION ENVIRONMENT FOR ACHIEVING DATA INTEROPERABILITY

Tunc‚er, Fulya

M.S., Department of Computer Engineering

Supervisor : Prof. Dr. Asuman Do�gac‚

Co-Supervisor : Prof. Dr. M¤uslim Bozyi�git

June 2009, 106 pages

The leading e�ort for creating a standard semantic basis for business documents to solve the

electronic business document interoperability problem came from the UN/CEFACT (United

Nations Centre for Trade Facilitation and Electronic Business) Core Components Technical

Speci�cation (CCTS) through a conceptual document modelin g methodology.

Currently, the main challenge in using UN/CEFACT CCTS based approaches is that the doc-

ument artifacts are stored in spreadsheets and this makes it very di�cult to discover the pre-

viously de�ned components and to check their consistency. F urthermore, businesses need

to customize standard documents according to their speci�c needs. The �rst XML imple-

mentation of UN/CEFACT CCTS, namely, Universal Business Language (UBL) provides

detailed text-based descriptions of customization mechanisms. However, without automated

tool support, it is di�cult to apply the customization and to maintain the consistency of the

customizations.

In this thesis, these problems are addressed by providing an online e-business document de-

sign and customization environment, i.e. iSURF eDoCreator, which integrates the machine
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processable versions of paper-based UN/CEFACT CCTTS modeling methodology and UBL

customization guidelines, accompanied with an online common UN/CEFACT CCTS based

document component repository. In this way, iSURF eDoCreator environment aims to maxi-

mize re-use of available document building blocks and minimize the tedious document design

and customization e�orts. The environment also performs the gap analysis between di�erent

customizations of UBL to show how interoperable is the compared document models.

The research leading to these results has received funding from the European Community’s

FP7/2007-2013 under grant agreement n� 213031, the iSURF Project.

Keywords: eBusiness, Document Modeling, Document Customization, data interoperability,

UBL, UN/CEFACT CCTS
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¤OZ

VER�I B�IRL�IKTE �IS‚LERL�I �G�I �IC‚ �IN UN-CEFACT CCTS TABANLI ELEKTRON�IK
DOK ¤UMAN D�IZAYN VE K�IS‚ �ISELLES‚T�IRME ORTAMI

Tunc‚er, Fulya

Y¤uksek Lisans, Bilgisayar M¤uhendisli �gi B¤ol¤um¤u

Tez Y¤oneticisi : Prof. Dr. Asuman Do�gac‚

Ortak Tez Y¤oneticisi : Prof. Dr. M¤uslim Bozyi�git

Haziran 2009, 106 sayfa

Elektronik dok¤uman birlikte is‚lerli �gini sa�glamak ic‚in gerekli olan standart anlamsal bir ta-

ban olus‚turma giris‚imi UN/CEFACT CCTS (Birles‚mis‚ Milletler �Idari, Ticari ve Ulas‚�mla

�Ilgili Uygulama ve Usulleri Kolaylas‚t�rma Merkezi Esas Parc‚alar Teknik Spesi�kasyonu) lid-

erli �ginde ¤onerilen dok¤uman modelleme methodolojisiyle bas‚lam�s‚t�r. Fakat s‚u anda UN/CE-

FACT CCTS tabanl� sistemlerin yeterince yayg�nlas‚mamas�na ba�gl� olarak elektronik dok¤uman

birlikte is‚lerli �gi hala sa�glanamam�s‚t�r. Bu yayg�nla s‚ma s¤urecenin aksamas�ndaki sebeplerden

bas‚l�calar� olus‚turulan dok¤uman parc‚alar�n�n c‚izelgelerde tutulmas�ndan kaynakl� yarart�lm�s‚

olan dok¤uman parc‚ac�klar�n bulunamamas� ve tutartl�l�k kontrollerinin yap�lamamas�d�r.

Ayr�ca UN/CEFACT CCTS’in ilk XML gec‚ekles‚tirilmesi olan UBL (Universal Business Lan-

guage - Evrensel �Is‚ Dili) dok¤uman kis‚iselles‚tirmesi ic‚in yaz� tabanl� detayl� y¤onergeleri sun-

maktad�r. Fakat otomatik bir arac‚ deste�gi olmadan, bu y¤onergeleri uygulamak ve uygu-

lanan hareketlerin y¤onergelerle tutarl�l� �g�n� kontrol etmek c‚ok zordur. Bu tezde, ¤ozde k�saca

bahsedilen problemleri c‚ ¤ozmek ic‚in UN/CEFACT CCTS’in dok¤uman modelleme ve UBL’in

kis‚iselles‚tirme y¤onergelerinin makine is‚lenebilir hale getirip birles‚tiren c‚evirimic‚i elektronik
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is‚ dok¤uman� dizayn ve kis‚iles‚tirme ortam� ve c‚evirimic‚i UN/CEFACT CCTS tabanl� dok¤uman

parc‚ac�k deposu sunulmaktad�r. Bu sayede varolan dok¤uman parc‚ac�klar�n� yeniden kul-

lan�lmas�n�n art�r�lmas� ve zaman ve dikkat gerektiren dok ¤uman dizayn ve kis‚iselles‚tirme

is‚lemini kolaylas‚t�r�lmas� hede�enmektedir. Ayr�ca or tam UBL dok¤umanlar�n�n farkl� kis‚isel-

les‚tirmeleri aras�nda ayr�m c‚ ¤oz¤umlenmesi yap�lmas�n� sa�glayarak iki dok¤uman versiyonunun

ne kadar birlikte is‚ler oldu�gunu da g¤ostermeyi hede�eme ktedir.

Tezde sunulan bu c‚al�s‚ma bir Avrupa Komisyonu ICT FP7 projesi olan IST-213031 iSURF

projesinin bir parc‚as� olarak gerc‚ekles‚tirilmis‚tir.

Anahtar Kelimeler: e-�Is‚, Dok¤uman Modelleme, Dok¤uman Kis‚iselles‚tirme, veri birlikte is‚lerli �gi,

UBL, UN-CEFACT CCTS
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CHAPTER 1

INTRODUCTION

In order to realize a collaborative business process over the Internet, �rst of all participating

parties should agree on the information content and semantics of the documents that are ex-

changed among enterprises [1]. Documents include purposeful and self contained packages

of information and are used for this purpose for nearly thousands of years.

In virtual collaborations, e-Business document schemas provide business interfaces among

trading partners to agree on information content and loosely couple collaborating systems

[2]. Interoperability is the ability of two or more systems or components to exchange infor-

mation and to use the information that has been exchanged [3]. With the recent technological

developments such as Web Services, a degree of interoperability at the transport and the com-

munication layer has been achieved. However, the interoperability of exchanged documents

is still a di�cult problem. Although there is a lot of standardization e�ort trying to design

e-business document interfaces, which are re-usable for di�erent collaborative processes, still

short-comings exists on providing generic business interfaces, which are adaptable to di�er-

ent collaborations and have common semantic basis. Furthermore, even the businesses that

use a standard need to tailor it for their speci�c needs due to the fact that the messages need

to include information speci�c to the industry domain that t hey operate and their geopolitical

as well as regulatory contexts. Therefore, di�erent customizations of even the same standard

may have some interoperability problems.

The earlier standards have focused on static document de�ni tions, which were in�exible for

adapting di�erent requirements that arise according to a given context which could be a verti-

cal industry, a country or a speci�c business process. The le ading e�ort for creating a standard
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semantic basis for business documents to solve the electronic business document interoper-

ability problem came from the UN/CEFACT (United Nations Centre for Trade Facilitation

and Electronic Business) Core Components Technical Speci� cation (CCTS) [4] which pro-

vides a document modeling methodology. The ultimate aim is to derive all electronic doc-

uments from common building blocks with well-de�ned rules. This implies creating core

document building blocks with common semantics and then specializing them to the con-

texts. Additionally, both the core components and the specialized document building blocks

must be discoverable from a common repository to be able to reuse them. In other words, the

well-de�ned semantics for the core document components tog ether with a discovery facility

will improve their re-usability and enhance interoperability. In addition to a conceptual model

of document artifacts, UN/CEFACT CCTS also provides guidelines on Working Process and

Methodology for document artifact modeling in order to allow creation of standard-based new

document schema. The UN/CEFACT CCTS is syntax independent. One of its �rst syntax de-

pendent implementations in XML is Universal Business Language (UBL) [5]. Currently, the

approved version of UBL is 2.0 and there are thirty-one XML schemas for common busi-

ness documents like �order� and �invoice�. In addition to th e document de�nitions, UBL

2.0 provides a library of XML schema de�nitions (XSDs) for re usable common data compo-

nents like �Address�, �Item�, and �Payment� from which the c ontext speci�c documents are

customized.

In addition to this, UBL provides a solution to the interoperability problem arising due to

�all-in-one approach� schema design with UBL Customizatio n Guidelines [6]. Most of the

standardization organizations try to design e-Business Document Schema for a broad range

of requirements in order to have high adoption rate and address the needs of horizontal indus-

tries [7]. Unfortunately, �all-in-one approach� design ma y result in un-interoperable systems

using the same standard, since di�erent customizations may be applied by the organizations.

Therefore, the e-business document schema shall be �exible to allow customizations, but at

the same time they shall still preserve their meaning after some modi�cations and customiza-

tions. In response to this requirement UBL presented the customization guidelines for the

document artifacts in order to aid users in developing custom solutions based on UBL. UBL

Customization Guidelines [6] provide very valuable guidelines on how to sustain data se-

mantic that is required providing data interoperability while having a customized document

schema. Currently the main challenge in using these UN/CEFACT CCTS based approaches
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like UBL is the fact that the document artifacts are stored in spreadsheets and this makes

it very di�cult, if not impossible, to discover the previously de�ned c omponents to reuse

and to check their consistency. Furthermore, as already mentioned, businesses need to cus-

tomize standard documents according to their speci�c needs . The UBL provides detailed

text-based descriptions of customization mechanisms. Creating, extending, customizing doc-

ument schema conforming to UN/CEFACT CCTS methodology are tedious, labor intensive

and time-consuming processes. For example, for creating a new UBL schema requires:

1. Analysis of available component interfaces

2. Design of spreadsheet model of the document

3. Creation of XSD �les

4. Creation of genericode �les for each of the coded attribut es.

UBL is selected as a common denominator in the modeling environment since UBL is con-

sidered as the Lingua Franca for common business information and UBL 2.0 is recognized

as appropriate �rst-generation XML documents for eBusines s. Furthermore, UBL has been

successful in real-world implementations in worldwide such as OIOUBL [8], Svefakturan [9],

CODICE [10], UBL-NES [11] and the Electronic Freight Management (EFM) [12] project

of the U.S. Department of Transportation. Although UN/CEFACT CCTS and UBL provide

guidelines for document modeling and document customization respectively, there is no ma-

chine processable process implemented to help the designers. However without an automated

tool support, it is di�cult to apply the customization and maintain the consistency of the cus-

tomizations. In this thesis, we address these problems by providing a document modeling

environment with a common on-line UN/CEFACT CCTS based component repository which

integrates the machine processable version of the paper-based UBL customization guidelines

and UN/CEFACT CCTS modeling methodology. In this way, it aims to maximize the re-

use of available document building blocks and minimize the duplicative e�orts of document

designers while customizing the document schema. The tool also generates the spreadsheet

model of the document schema and the XSD �les along with the ge nericode �les.

The repository, available at [13], currently contains all of the Business Information Entities

(BIEs) in the common library of UBL 2.0; all the BIEs of the UN/CEFACT Cross Industry

Electronic Invoice (CII) [14]; l the BIEs of NES [11] and UBLTR [15] .The repository is
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gradually evolving as new document models are created or document building blocks are cus-

tomized and committed to the repository. Furthermore, its impact on the data interoperability

will increase since it enables sharing all available document building blocks with a wider

audience.

This thesis has been realized as a part of the iSURF project (An Interoperability Service Util-

ity for Collaborative Supply Chain Planning across Multiple Domains Supported by RFID

Devices) [17] supported by European Commission Information Communication Technolo-

gies (ICT) Seventh Framework Programme (FP7). The iSURF project aims to develop a

collaborative supply chain planning environment based on CPFR guidelines addressing the

interoperability challenges of deploying a CPFR process within a supply chain consortium.

The motivation behind the project is the �network is the busi ness� vision and the project,

mainly addresses the needs of SMEs. To enable SMEs to be more agile and competitive in

today’s competitive world, the project envisions that the knowledge is the main driver of the

competitiveness. Therefore, it proposes a system framework in which the collaborating part-

ners share information on the supply chain visibility, individual sales and order forecast of

companies, the current status of the products in the manufacturing and distribution process,

and the exceptional events that may a�ect the forecasts in a secure and controlled way.

The iSURF general architecture is presented in Figure 1.1. The thesis research, which is

highlighted in the Figure 1.1 with a rounded box, is a part of a larger e�ort, namely, iSURF

Interoperability Service Utility. The main objective of iSURF Interoperability Service Utility

is to provide electronic business document interoperability, which enable the exchange of the

planning data between enterprises and especially across the domains. For this purpose, two

parallel challenges are being addressed: One is to semantically annotate the document schema

as described in [18] and the other is to provide a graphical environment for the customization

and re-use of UN/CEFACT CCTS based document schema accompanied with on-line docu-

ment repository, as described in this thesis.

The Interoperability Service Utility can facilitate the semantic mediation of Electronic Busi-

ness Documents conforming to di�erent standards such as UBL, GS1 and OAGIS. The method-

ology is based on UN/CEFACT Core Component Technical Speci�cation (CCTS). It ai ms to

provide standard semantic representations of electronic document artifacts based on CCTS

and hence to facilitate the development of tools to support semantic interoperability. The ba-
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sic idea is to explicate the semantic information that is already given both in the CCTS and

the CCTS based document standards in a standard way to make this information available for

automated document interoperability tool support. The repository handles UBL documents

of planning related messages such as �forecast�, �product a ctivity�, �exception�, �replen-

ishment proposal�. The iSURF Interoperability Service Uti lity uses this semantics in the

UBL customizations to automatically mediate the message instances represented in di�erent

UN/CEFACT CCTS based document standards by reasoning over the ontologies.

Figure 1.1: iSURF Architecture

iSURF Service Oriented Supply Chain Planning Process De�ni tion and Execution Environ-

ment enables the de�nition and execution of inter-enterpri se collaboration. It is the main

controller of the iSURF Framework which organize interactions among the components. The

interaction with legacy planning applications is achieved through the semantically enriched

Web services, called as legacy adapters. The supply chain visibility data is ensured through a

smart product architecture implemented based on the EPCGlobal [19] guidelines, and master

data synchronization is achieved through iSURF Global Data Synchronization and Transitory
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Collaboration Service Utility.

This thesis is organized as follows: Chapter 2 summarizes the background on the enabling

technologies and standards. In Chapter 3, the design and implementation of the environment

are presented. The use cases of tool in two di�erent business processes and Gap Analysis

Reporting Tool are described in Chapter 4. In Chapter 5, the related work is presented on

UBL and on document modeling. Finally, Chapter 6 concludes this thesis and presents the

future work.
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CHAPTER 2

BACKGROUND ON ENABLING TECHNOLOGIES AND

STANDARDS

2.1 The UN/CEFACT (United Nations Centre for Trade Facilitation and Elec-

tronic Business) ebXML Core Components Technical Speci�ca tion (CCTS)

The United Nations/Centre for Trade Facilitation and Electronic Business (UN/CEFACT) is a

chartered activity of the UN Economic Commission for Europe (UN/ECE). The UN/CEFACT

mission is to support, enhance, and promote trade facilitation between developed, developing

and transitional economies [20].

To achieve this mission, UN/CEFACT focuses on simplifying and harmonizing processes,

procedures, and information exchanges through development of a comprehensive set of tech-

nical speci�cations and standard business processes [20]. ISO 15000-5 CCTS developed by

the UN/CEFACT and ISO Technical Committee (TC) 154 provides a methodology for se-

mantic data modeling on a syntax independent level. It achieves a common understanding

of data structures and message types in order to provide interoperability at the data level

among e-Business applications [4]. It provides a methodology which enables re-use of gen-

eral and commonly used data entities instead of de�ning a sta ble business message interface

for business processes thus it provides data interoperability at the semantic level. The CCTS

methodology has gained widespread adoption by various standard initiatives, since it pro-

vides context driven and collaborative framework for evolutionary modeling of documents

through usage of reusable artifacts and thanks to syntax independency it can be transformed

in di�erent syntaxes by preserving the same semantic understanding.

CCTS achieves reuse of common building blocks and common understanding of data entities

7



through context and semantic. It provides a template for the data models and building of con-

text speci�c data models for a speci�c business process. Fur thermore, by setting Naming and

Design Rules (NDR), which de�nes how to name, structure and a ssembly the components,

it constitutes common understanding among business partners as it eliminates ambiguities

arising from misinterpretation.

2.1.1 Key Concepts in UN/CEFACT CCTS

The key concepts of CCTS based on Core Components (CC) and the Business Information

Entities (BIE): Core Components are building blocks with generic semantics and purpose;

they are context-neutral templates so that it can later be adapted to di�erent contexts and

reused. Once the business contexts are identi�ed on the CCs, in other words, it is contextu-

alized, they become BIEs that re�ects the requirements of a g iven business context. By this

methodology, CCTS achieves development of components for a speci�c business process (i.e.

BIE) with semantically and logically correct structure and content as it base on CCs.

To constitute common understanding of data entities in business messages, CCs shall accom-

plish to be a semantically concise template. Therefore, they have a common and generic

modeling concept for objects and data, a naming convention for de�nition of the generic se-

mantic meaning, and a �xed set of reusable data types. Many co re components de�ned by

UN/CEFACT are available to users from UN/CEFACT Core Component Library. There is

an analogy with the UML modeling concept and the CCTS modeling concept: they represent

UML object classes, and they may have associations with other CCs as UML object classes.

A Core Component contains only the information pieces necessary to describe a speci�c

concept. There are three types of CCs: The de�nition of the ty pes of core component as

follows as they are de�ned in Core Components Technical Spec i�cation Version 3.0 [4].

� Basic Core Components: A Core Component which constitutes a singular business

characteristic of a speci�c Aggregate Core Component that r epresents an Object Class.

It has a unique Business Semantic de�nition. A Basic Core Com ponent represents a

Basic Core Component Property and is therefore, of a Data Type, which de�nes its

set of values. Basic Core Components function as the Properties of Aggregate Core

Components.

8



� Association Core Components: A Core Component which constitutes a complex busi-

ness characteristic of a speci�c Aggregate Core Component t hat represents an Object

Class. It has a unique Business Semantic de�nition. An Assoc iation Core Component

represents an Association Core Component Property and is associated to an Aggregate

Core Component, which describes its structure.

� Aggregate Core Component: A collection of related pieces of business information that

together convey a distinct business meaning, independent of any speci�c Business Con-

text.

In CCTS, as seen in Figure 2.1, a compound document artifact (termed as ACC) is composed

of either atomic document artifacts (termed as BCC) or by de� ning associations (termed as

ASCC) to another compound document artifact. Core Component is high-level semantic rep-

resentation of data, and it does not include any details on data type except declaring its type.

This detailed information is captured via Core Data Type (CDTs) de�ned by the CCTS, on

which Basic Core Components shall be based. Core Components Data Types represent the

smallest piece of information in a business data model, but they have no business meaning

themselves. They de�ne the nature of the content of the BCC, a nd provide supplementary

components that give essential extra de�nition to the conte nt. For example the Content Com-

ponent carries the value of 12. This value has no semantic meaning on its own. However, 12

Euro, where Euro is the Supplementary Component that gives essential extra de�nition to the

Content Component, does have meaning [4].

The CCs cannot occur in the business messages or data models as they are conceptual in

nature. When a Core Component is restricted to be used in a speci�c business context, it be-

comes a Business Information Entity (BIE) and is given its own unique name. After they are

contextualized, they can appear in the data models and business messages as BIEs. Eight

applicable context are de�ned in CCTS, namely Business proc ess, Product classi�cation,

Geopolitical region, Industry Context, O�cial constraint, Business process role, Support-

ing role, and System capabilities. For example, If �address � is de�ned as a generic ACC, an

ABIE with the geopolitical region set to �U.K.� might be a �U. K. address�. Similarly, when an

Association Core Component is used in a context, it becomes Association Business Informa-

tion Entity (ASBIE) and Basic Core Component becomes Basic Business Information Entity

(BBIE). While contextualizing the CCs, in order to preserve naming and structuring CCTS
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Figure 2.1: An example Aggregate Core Component Structure

derivation by restriction methodology is used, which provides representation of business re-

quirements either via the restriction of content model or the restriction of business semantic:

The content model is restricted through omitting some of the properties of the CCs while

transforming it into BIEs and business semantic is restricted through application of quali�ers.

Furthermore, Business Date Types can be restricted when a BBIE based on a Business Data

Type on which its conceptual content model is based is contextualized; this can be accom-

plished by creating a Quali�ed Business Data Type (QBDT). Bu siness Data Types are created

for each CDTs. Each BBIE Property has a Business Data Type (BDT) that describes its value

domain and they are derived from CDT of BCC.

Other concepts of CCTS, which will help the user to understand the terms used in the tool,

are de�ned as follows in the CCTS [4].

� Artifact: A piece of information that is produced, modi�ed, or used by a process. CCTS

artifacts include all registry classes.

� Business Terms: Business Terms is the list the synonyms of the dictionary entry name

under which the artifact is commonly known and used in business. A CCTS artifact

may have several business terms or synonyms.

� Cardinality: An indication of the minimum and maximum occurrences for a character-
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istic: not applicable (0..0), optional (0..1), optional repetitive (0..*) mandatory (1..1),

mandatory repetitive (1..*), �xed (n..n) where n is a non-ze ro positive integer.

� Classi�cation Scheme: An o �cially supported scheme to describe a given context cat-

egory.

� Context Category: A group of one or more related values used to express a characteris-

tic of a business circumstance.

� De�nition: It is description of the object in English. It is r ecommended that the CC

de�nition be developed �rst and the Dictionary Entry Name ex tracted from it

� Dictionary Entry Name: This is the o�cial name of a CCTS-conformant artifact. It has

some speci�ed format for every artifact.

� Object Class Term: It represents the logical data grouping or aggregation (in a logical

data model) to which a property belongs.

� Property Term: A semantically meaningful name for the characteristic of the Object

Class that is represented by the core component property.

� Representation Term: The type of valid values for a Basic Core Component or Basic

Business Information Entity such as Text, Code etc.

� Quali�er Term: A word or group of words that help de�ne and di �erentiate an item

(e.g. a business information entity or a business data type) from its associated items

(e.g. from a core component, a core data type, another business information entity or

another business data type).

� Usage Rules: Usage rules describe a constraint that describes speci�c conditions that

are applicable to a component in the model.

� Version: An indication of the evolution over time of an instance of a core component,

data type, business context, or business information entity.

All of these components are termed as �document building blo ck� within this paper.
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2.1.2 Discovery and Document Design by UN/CEFACT CCTS

In UN/CEFACT CCTS document design process is initiated with discovery of the largest

component which is standard business document and consists of a series of events that go

deeper levels. The analysis of Business Processes, Product Context give clues regarding Con-

text Values of sought components and reveals the requirements of business document schema.

In Figure 2.2 the steps of business document are shown. As shown in the �ow chart at every

level the sought component is searched in the repository after key requirements are identi�ed,

and then if it is available, it is added to the message model. If the requirements are met with

the found component, then the process is �nalized. Otherwis e the user continues to search

the repository with other required components. If the sought component is not found in the

repository, the process continues with the �ner-grained co mponent discovery and creation. At

the �nal step, �ner-grained components are assembled to rea ch a new model and submitted to

the repository.

2.2 Universal Business Language (UBL)

The Universal Business Language [5] initiative from Organization for the Advancement of

Structured Information Standards (OASIS) adopts the UN/CEFACT Core Component Tech-

nical Speci�cation approach and develops a set of standard X ML business document de�ni-

tions.

UBL Standard Business Schemas are now version 2.0, and they are working on v 2.1 to en-

large their document content. UBL 2.0 provides a library for a number of standard document

schema, which are common to all business processes such as �R equest for Quotation�, �Or-

der�, and �Invoice�. In addition to the document de�nitions , UBL 2.0 also provides a common

library of elements, which are the basic elements of the document schemas such as Name of

Person or Postal Code of Address. Furthermore, since UBL is based on UN/CEFACT CCTS

mythology, and it reuses Core Component Library of UN/CEFACT.

Figure 2.3 shows the structure of the UBL Documents. It should be noted that in addition

to identifying conceptual Business Information Entities (BIEs), UBL uses the CCTS artifacts
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Figure 2.2: Discovery from Business Process to Core Component [4]

such as ABIE, ASBIE and BBIE to compose its document schemas. This is in contrast to

some other standards, which use CCTS components in di�erent document artifacts of their

own and also name them di�erently. In UBL, there are two types of ABIEs: (1) The document
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Figure 2.3: UBL Document Structure

ABIEs which represent UBL Documents such as �Order� and �Inv oice� and (2) More �ne-

grained reusable ABIEs such as �Address� and �Party�. In UN /CEFACT CCTS an ABIE is

composed of BBIEs and ASBIEs. In UBL 2.0, according to the UBL 2.0 Naming and Design

Rules, this composition is realized through BIE Properties.

There are two types of BIE Properties: (1) The Basic BIE Property, which is used for relating

the ABIE with a BBIE, represents an intrinsic property of an ABIE. However, in UN/CEFACT

CCTS Methodology BBIEs are specialized from Basic Core Components: as already men-

tioned UBL started creating its BIEs before UN/CEFACT Core Components were available.

(2) The Association BIE Property, which establishes an association from one ABIE to another

ABIE, represents an extrinsic property. In other words, it is the Association BIE Properties

that express the relationship between ABIEs. The Association BIE Properties correspond to

the Association Business Information Entities (ASBIEs) in the UN/CEFACT CCTS. A BBIE

has a single content whose type is speci�ed either with Quali �ed Data Types (QDT) or Un-

quali�ed Data Types (UDT).

2.2.1 UBL Customization Guidelines

There are two types of customizations speci�ed in UBL 2.0 int ending to aid users in develop-

ing custom solutions based on UBL: Conformant customization and Compatible customiza-

tion. The UBL subcommittee has announced guidelines on how to customize UBL documents

in order to preserve common understanding at the data level after an UBL document is cus-
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tomized [6].

UBL customization is de�ned as �The description of XML insta nces, or XML-based ap-

plications acting on those instances, that are somehow based on or derived from the UBL

Standard.� in the guidelines.

2.2.1.1 UBL Conformant Customization

The conformant customization is de�ned as

There are no constraint violations when validating the instance against a UBL
standard schema. A UBL conformant instance is an instance that validates against
a UBL standard schema[6].

This is illustrated in Figure 2.4. To sustain these requirements that are provided in guidelines

for Conformant customization is very tedious and error-prone.

Figure 2.4: UBL Validation for Schemas and Document Instances [6]

UBL Conformant Customization Guidelines propose to model new schemas by applying re-

strictions. Basically there are four ways of conformant restriction:

� Subsets of a document model
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� Constraints on a document content

� Using an extension area

� Using the code lists

Subsets of a document model

The UBL document schemas have designed in order to �t a broad r ange of horizontal in-

dustry needs, so most of the elements de�ned in the UBL Docume nts are optional and may

not be needed in the most of the implementations. By sub-setting of a document model, the

implementer may not have to account for caring all of the elements de�ned in the original

document schema. In conformant design guidelines only optional elements may be excluded

from the document schema in order to preserve validity against the original schema. Further-

more, the cardinality of the elements may also change: minimums can be increased to their

maximum, maximums can be decreased to their minimum, and data types can be re�ned but

not extended.

Constraints on a document content

Some additional value constraints or cardinality restrictions can be required to adapt a generic

business artifact to a special pro�le. Since the idea of behi nd the UBL is not creating a new

model for each requirement, schematron may be adopted to de� ne additional constraints.

Schematron provides such a dynamic validation mechanism on a document content model

without restricting its schema model. For example, an organization may need to have De-

livery. Details element both in Order and Invoice document. However, Expected Delivery

Date is an important element of Order, whereas it is not required in the Invoice Element. For

addressing such issues, most standardization organization de�nes schematron rules special

to pro�les while keeping the core schema as de�ned in the stan dard core model in order to

be conformant to standard and have one base model, which does not change according to

di�erent pro�les.

Furthermore, some elements may be constrained with some prede�ned values or condition-

ally found in one schema depending on existence of a value or artifact. For example, a co-

occurrence constraint may constrain that for each itemized information entity that is based on

the UBL party, one or both of cac:PartyIdenti�cation /cbc:ID and cac:PartyName/cbc:Name
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must be present, but not neither.

These types of constraints are de�ned through Schematron [2 2] or XSL rules [23] and feed

these rules into the second phase of validation, which follows XSD validation.

Using an extension area

Some additional artifacts may be needed in a schema, which are speci�c the business pro-

cesses. To have still conformant schema including these additional requirements can be

obtained by extension area which is an exception to the general rule that only subsets are

conformant.

UBLExtension elements are used as the �rst child of all UBL 2. 0 documents and their type

are de�ned as �xsd:any� in UBL 2.0 to meet the requirements of any additional data need.

Using the code lists

A code list is used in UBL document schemas in order to impose instance value constraints.

For example, document designer may declare that a standard code value enumeration needs

to be used in the coded value attribute to be conformant.

2.2.1.2 UBL Compatible Customization

The other type of customization is compatible customization, which meets the requirements

of organization, which needs more radical changes in the core UBL standard schema and still

applies the rules behind the UBL. If an organization needs extending an ABIE, creating a new

ABIE or creating a new document, compatible customization approach can be used in order

to handle these cases. In such cases the principles behind UN/CEFACT CCTS Discovery and

Document Design is used, which is described in the Section 2.1.2. In addition to this, when

performing compatible customization, the users follow the UBL Naming and Design Rules.
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CHAPTER 3

eBusiness Document Design and Customization Environment

Design, Implementation and Features

Chapter 2 explained the UN/CEFACT CCTS Discovery and New Item Submission guidelines

and UBL Customization guidelines, which were de�ned as the d ocument schema generation

practices enabling the trading partners to have their own document models according to their

own business requirements, geopolitical region or so on.

UBL has widespread adoption around Europe and USA, especially in electronic government

applications and extends its community and coverage steadily. In order to ensure interop-

erability among larger communities countries have started to establish larger collaborations

and are working on interoperate their regional/national implementations of UBL such as �Of-

fentlig Information Online UBL (OIOUBL) [8] Project, which is Denmark’s initiative for

e-Government applications and Svefaktura [9] Project of Sweden National Financial Manage-

ment Authority. Northern European Subset (NES) [11] and UBL and European Committee

for Standardization Workshop on Business Interoperability Interfaces for Public Procurement

(CEN ISSS WS BII) [14] are some of these e�orts which are trying to provide interoperability

at a larger extent.

However, without document design and customization tool generating UBL complaint or

conformant schemas is time consuming, tedious and error-prone process. Although mod-

eling and customization guidelines provide detailed �ow ch arts or paper-based instructions,

there is no machine processable process templates de�ned. T oday most of the organizations

working on generating UBL based document models or customizing UBL documents for na-

tional/regional electronic collaborations declare that they need a tool which aids them while

following UBL guidelines.
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3.1 iSURF eDoCreator Requirements and Design

The iSURF eDoCreator tool provides on-line and 7/24 accessible environment for the graph-

ical modeling of business documents by integrating UN/CEFACT CCTS modeling and UBL

Customization guidelines. It is designed to aid the document designers and lighten the work-

load of them by automating processes. The requirements of iSURF eDoCreator have been

elicited by examining paper-based guidelines and the work of UBL. Furthermore, we have

gained hands-on experience while generating UBL document schemas for Collaborative Plan-

ning Forecasting and Replenishment (CPFR) guidelines. In the lights of this knowledge, the

following use-case diagram for the e-Business Document Creation and Customization Guide-

line is �gured as shown in Figure 3.1.

3.1.1 iSURF eDoCreator System Architecture and Components

The general architecture of the iSURF Document Design and Customization Environment

handling the above requirements is given in Figure 3.2.

The tool can be studied under three main parts: (i) Graphical User Interface which communi-

cates the interaction between users and the Guideline Execution Engine, (ii) the Persistence

Layer, i.e. Repository architecture, which stores document building blocks and application

speci�c data (iii) the Guideline Execution Engine side whic h implements main features of the

environment such as query formation, XML serialization. The add-on tools such as Gap Anal-

ysis Reporting Tool and Schematron Editor are described in Section 4.3 and Section 3.2.3.4,

respectively.

As shown in the Figure 3.2, the tool basically gathers the information to initiate the design

process and activates the necessary mechanisms to present requested data or functionality

by interacting with the Guideline Execution Engine. Meanwhile, the engine communicates

with the Persistence Layer through web service invocation in order to enable working on

conceptual document building block models.

i Graphical User Interface

The Graphical User Interface handles users’ interactions and helps to visualize UN/CEFACT
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Figure 3.1: eBusiness Document Design and Customization Environment Use Case

CCTS based conceptual model in a hierarchical tree view and converts the concep-

tual model to graphical model at the presentation layer. The hierarchical organization

of document components is shown through expandable tree interface. Furthermore,

a graphical interface is provided for each feature of the document design environ-

ment. The user interfaces of the modeling environment are implemented with Flex

[19]. Since, �rst of all, Flex provides Rich Internet Applic ation API providing �exible

and ease-to-use components, the applications developed by Flex becomes user-friendly

and highly-interactive web applications. Furthermore, since it is web based, it enables

the tool to be hosted on the web servers, and this will enable us to make the services

publicly available and lets the users to collaboratively work. Finally, it is platform-
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Figure 3.2: iSURF eDoCreator System Architecture Components

independent, which means it can be launched independent of the underlying operating

system.

The premise behind the Flex solution is to establish a presentation layer independent

from the server layer to provide a robust, feature-rich, and portable client-side execu-

tion environment. Therefore, in the architecture, the client business logic is embedded

into client side user interfaces in contrast to most of the web application development

platforms. The communication between client side and the server are realized through

web services by SOAP messages.

The user interface, i.e. the client side, stores the document building blocks and docu-

ments in memory as data structures independent of the registry and repository object
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model; it provides some functionalities such as exporting document schema without in-

teracting with the persistence layer if the model is available in its side. In other words,

it can handle some interactions with the user without requesting information from a

server at every event call.

ii Online Repository

The on-line repository component provides persistence and graphical access to the com-

ponents over the Internet through its Web-based environment. The models generated

by the users are persisted by using a relational database and retrieved through Struc-

tured Query Language (SQL) which is abstracted by graphical queries. Furthermore,

the wiki-based collaborative nature of the repository enables users to participate in col-

laborations by sharing the work. The repository makes the document building block

accessible when the user commits it. Currently, iSURF eDoCreator repository [5] con-

tains all of the BIEs in the common library of UBL 2.0; all the BIEs of the UN/CEFACT

Cross Industry Electronic Invoice (CII) [6]; all the BIEs of NES [7] and UBLTR [12].

And it gradually evolves as the new document models are created or document building

blocks are customized and committed to the repository.

iii Guideline Execution Engine

The Guideline Execution Engine is the main controller of the modeling environment.

It guides the users in following the UN/CEFACT modeling and UBL customization

guidelines during the generation of standard-based but at the same time customized

business documents. The engine checks the consistency between the users’ actions and

the guidelines at all steps. Furthermore, it handles interactions between the graphical

user interface and the repository. It implements a number of key features of the environ-

ment. The guideline processing engine is implemented in Java and its integration with

the User Interfaces is realized through web services. The Guideline Processing En-

gine is the server side and provides functionalities requested by the user interface. The

user interface invokes a feature of the guideline execution engine when a user submits

his/her requests. The communication with persistence layer is handled through JDBC

Database API. The services provided by the guideline execution engine to communicate

with the persistence layer can be summarized as follows:

� executeGenericQuery operation: This service returns XML serializations of the

22



available document building blocks in the repository. The return list elements

include the keywords speci�ed in the query, in other words, t he document build-

ing blocks meeting the speci�ed quali�cations in its Dictio nary Entry Name, its

Object Class Term, Property Term, and Representation Term.

� saveToRegistryRepository operation: This service takes the intermediate XML

format for the document building block that will be saved and persisted into the

repository for following retrievals and queries.

� setStatusCommitted operation: This service changes the status of document build-

ing blocks and its related components to �Committed� from �I n preparation�.

Then the document building block becomes visible to the users that are subscribed

to the document building blocks’ group.

� getClassi�cationSchemes operation : UN/CEFACT CCTS speci�es some standard

coded values for classi�cation schemes. For example, it sta tes that Business Pro-

cess Context values may be taken from UN/CEFACT Catalogue of Common Busi-

ness Processes. In the persistence layer the recommendations of UN/CEFACT

CCTS are also stored to be retrieved at the time of a request. This service retrieves

these stored coded values from persistence layer and present enumerations.

� getDictionaryEntryNamesByTypeAndUser operation: This service takes a user-

name and the type of the requested document building blocks as input and re-

turns all speci�ed type document building blocks that are vi sible to the user as

response. The type can be �Unquali�ed Data Type�, �Quali�ed Data Type�, �Ba-

sic Business Information Entity�, �Aggregate Business Inf ormation Entity�, and

�Message Assembly�.

� getByUniqueID operation: This service returns the document building block con-

tent with its properties, which have the speci�ed identi�er .

� deleteByUniqueID operation: The service deletes the identi�ed document build-

ing block.

� saveUBLXSD operation: This service generates the documentation �les for the

speci�ed Message Assembly and returns them in a zip format.

� validateSpreadsheetFile operation: The environment accepts the new document

building block models uploading from the spreadsheet �le. T his service validates
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the structure of the spreadsheet �le by checking it against t he UBL spreadsheet

design rules.

There are also a number of other miscellaneous services implemented for adjusting

grouping options of both users and document building blocks and storing unique iden-

ti�ers, or checking login credentials and so on.

The components of the environment and their basic functionalities are as follows:

� Query Engine: It gathers a number of criteria for sought document building block from

the user interface and converts it to a query execution language, i.e. SQL, and executes

it over persistence layer.

� UN/CEFACT CCTS Document Modeling Engine: In the engine, there are six steps

starting with document model discovery and �nishing with do cumentation generation,

which are modeled according to UN/CEFACT CCTS methodology described in Sec-

tion 2.1. However, the system does not include Core Component Levels since UBL

only uses Common Core Components de�ned by UN /CEFACT CCTS Library and

UN/CEFACT is responsible for introducing new Core Components.

The six steps of the Document Design and Customization Tool can be summarized as

follows:

� Step 1: Searching for a Document Schema

� Step 2: Selecting a Business Document

� Step 3: Searching for an Aggregate Business Information Entity

� Step 4: Selecting Aggregate Business Information Entities

� Step 5: Aggregating available Business Information Entities

� Step 6: Generating Schema Documents

Although the environment provides UN/CEFACT CCTS methodology steps, it does

not mandate a strict sequence in applying these steps; rather it lets the users freely

create the document models and guides them by notifying and reminding the steps that

need to be taken: Some steps may be repeated or some steps may be skipped. The

user can organize the �ow according to his needs, and may �nal ize the generation or
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customization of Business Document Schema, whenever he thinks that the generated

schema is satisfying.

� UBL Customization Guideline Execution Engine: Similar to UN/CEFACT CCTS Doc-

ument Modeling Guideline Engine, this engine implements the paper-based UBL Cus-

tomization guidelines in a computer processable way. It enables the user to exclude

some building blocks from a core document model, or extend the document model. It

presents a number of customization options to constrain the document model through

graphical user interfaces.

� Persistence Engine: It mediates the interaction between the user interface and the per-

sistence layer. It serializes document building block models into an intermediate XML

format in order to enable visualization of document building blocks in graphical user

interface and deserializes customized document building block models into the interme-

diate XML format and then to the object model in order to persist it into the repository.

� Documentation Engine: UN/CEFACT CCTS provides conceptual modeling and does

not mandate the technical implementation details. UBL adopts UN/CEFACT CCTS

conceptual models and provides XML representation of the conceptual models. In this

tool, three layers are provided for representation of the document models as shown in

the Figure 3.3.

Figure 3.3: Representation of Document Models

For the exchange of business documents among organizations, the designed conceptual
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model of the document is converted to a physical model which will provide techni-

cal interoperability. In order to preserve common semantic, which was achieved in a

conceptual model via graphical modeling, the modeled artifacts should be represented

in a common and unambiguous way. Documentation Engine handles the upper layer.

It produces physical models for the graphically generated document models. For this

purpose, it generates both spreadsheet �les and XML schema � les accompanied with

genericode �les, which stores possible enumeration values for coded types such as

�EN�, �US�, �TR� for coded type Country.

For sustaining common and unambiguous representation of conceptual models, UBL

Naming and Design Rules (NDR) which allow for a unique representation of document

artifacts are utilized. After �nalization of modeling of do cument schema, the physical

representation of the produced conceptual model in XML Schema (XSD) is automat-

ically generated by following the Naming and Design Rules of UBL. In addition to

XSD of the document model, the XML schema generator automatically detects depen-

dencies in the Business Information Entities and generates additional XML schema �les

for contained data type de�nitions, Business Information E ntities etc. In this physical

model, customizations are represented as XSD derivation operations.

The XSD schema of a conceptual document model is accompanied with some informa-

tive supporting materials such as spreadsheet models de�ni ng the document artifacts

and genericode �les. UBL prefers to present all details of th e document artifacts in

spreadsheet formats, which are versatile and manageable for maintaining the concept

details. The tool provides the same structure that is used for de�ning UBL document

models and generates one folder named as �maindoc� for the sp readsheet model of a

document model and a folder named as �common�, which include s �les for the spread-

sheet model of Common Library Document artifacts included in the document. The

generated genericode directory, i.e. �gl�, includes a �le f or controlled vocabularies

used in Code.Type in a speci�c format de�ned by UBL.

Furthermore, the new models can be added to the repository of the tool by uploading

spreadsheet models. The tool can handle both Microsoft Excel and Open O�ce Calc

spreadsheet formats. It parses the spreadsheet �le and load s document building blocks

into the repository in order to be shared with the users.

� Gap Analysis Reporting Tool: Interoperability is the main goal of the most of the ap-
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plications in order to collaborate with other applications seamlessly. The Gap Analysis

Reporting Tool compares the interoperability level of two messages according to iden-

ti�ed 4 levels of problems. The details of the tool are presen ted in Section 4.3.

� Schematron Editor: UBL uses XSD for expressing normative document constraints.

However, XPATH expressions can be used to subset the document model given the

context. In a speci�c implementation of UBL 2.0, there may be additional constraints

on the value space of information entities. For example, �Th e Total Value of an Order

cannot be more than 50,000 USD�. There may also be rules about dependencies be-

tween values of the elements, such as �The Shipping Address m ust be the same as the

Billing Address� or �The Start Date must be earlier than the E nd Date�. The former

type of requirements can be re�ected to the UBL schemas by typ e restriction; however,

it requires schema modi�cation. On the other hand, the latte r type of requirements

cannot be represented through XSD schemas. Therefore, users can describe these con-

straints through Schematron or XSL rules. Schematron Editor is a tool to de�ne such

subsetting constraints on a document model through graphical user interfaces. It gen-

erates a schematron �le to validate the documents against th e subset model. The user

interface provides an abstraction on XPATH expression and let the user easily produce

schematron �les without any knowledge on XPATH or schematro n. The details of the

tool are presented in the Section 3.2.3.4

3.2 Features of the iSURF eDoCreator with Implementation Details

This section provides the usage and implementation details for the elicited requirements pre-

sented in Figure 3.1.

3.2.1 Providing the graphical view of the document building blocks in the repository

The �rst functionality of the tool is to provide a list of all a vailable document building blocks

such as Message Assemblies, Aggregate Business Information Entities, Basic Business Infor-

mation, Quali�ed Data Types, and Unquali�ed Data Types in th e repository by switching over

tabs as shown in Figure 3.4. In the list, the document building blocks are identi�ed according

to their Dictionary Entry Name, Status, Owner, Creation Date, Customization Identi�er and
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Pro�le Identi�er. Dictionary Entry Name is the o �cial name of the artifact which is de�ned

according to the UN/CEFACT CCTS guidelines. Status of an item can be either �Comm itted�

or �In preparation�. If it is in preparation, this means that it is in the sand-box of the user, and

it is not available, or in other words, visible, to all other users of iSURF eDoCreator. If the

status is committed, then the component is visible to users or groups that the owner selects.

The owner column speci�es the username of the creator of that component.

For initialization of the screen, user interfaces invokes getDictionaryEntryNamesByTypeAn-

dUser operation of the guideline execution web service.

The tool provides the details of properties of these document building blocks that are listed in

the table when a user selects the �properties� option of the p op-up menu that appears when a

right click is realized on the selected item. The right click invokes getByUniqueID operation

of the guideline execution web service and retrieves the details of the selected document

building block from the persistence layer via guideline execution engine.

Figure 3.4: Main Screen of iSURF eDoCreator

In the eBusiness Document Design and Customization Environment, the data models are

presented to the user as hierarchical graphical data models. The model presents the document

schema in a Russian Doll model. The artifacts are encapsulated within each other according to
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their hierarchy while being presented to the users. This encapsulation hierarchy is presented

to the user via Tree Interface as in Figure 3.6. In a tree node, a document artifact is represented

by its Dictionary Entry Name and the icon on the node indicates the type of document artifact.

By clicking on the nodes of the tree, users can expand the tree node and -if it is not a leaf node-

see the composition details of building blocks such as which Aggregate Business Information

Entities, Basic Business Information Entities or Association Business Information Entities are

included in Message Assembly, or what is the Data Type of the Basic Business Information

Entity.

Figure 3.5: Document Building Blocks in a Tree View

The relation with the artifacts and node icon are as follows:

This expandable view of the document building blocks allows users to see the whole data con-

tent of the component at a glance. However, UBL provides the de�nition of UBL Document

Schema in a spreadsheet format in which rows correspond to document building blocks, and

columns give the details of the component on that row. Furthermore, the properties of encap-

sulated document building blocks are presented in separate spreadsheets, so in order to have a

complete view of a document model; the user needs to explore more than one spreadsheet by

going back and forward among document folders. For example, when a user examines �Mes-

sage Assembly� content, he �rst needs to explore �maindoc� f older and open the spreadsheet

�le. Then for each �Association Business Information Entit y� and �Basic Business Informa-
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Figure 3.6: Tree Node Icons

tion Entity�, he goes back to common directory and open �UBL C ommon Library� spread-

sheet. Then for each Business Information Entity in each �Ag gregate Business Information

Entity�, he should look for �Basic Business Information Ent ity� spreadsheet. After that for

�nding correct data type, the user shall need to open Data Typ e spreadsheet folder for each

Basic Business Information Entity. This tool eases the visualization of the components of the

documents by presenting them graphically.

Furthermore, further details of the component such as cardinality, namespace, or de�nition

are presented to the user on the right panel when a node that represents a document building

block is selected as shown in Figure 3.7.

The business context of Message Assemblies and Business Information can also be viewed

by clicking on the link button �View Context� in the right pan el. The context of the entity

shows how the document building block is customized according to business context, product

classi�cation etc.
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Figure 3.7: View of Additional Annotations of Document Building Block

3.2.2 Modeling a Document Schema

Basically, it encapsulates six steps as described in the introduction of UN/CEFACT CCTS

Modeling Guideline Execution Engine.

3.2.2.1 Querying the Repository to Discover a Document Building Block

At start-up view, all available document building blocks, which the user has right to visualize,

are shown. But due to an excessive amount of available building blocks users may have some

di� culties to �nd out the component that (s)he is looking for. For this purpose, within the

tool two di� erent discovery features are provided namely, �lter and search.

i Filtering the list

At the bottom of each table listing document building blocks, there is a text box which

narrows downs the list of visible document building blocks according to input value.

This operation tries to match Dictionary Entry Name of the components against the

input keyword. For example, as shown in the Figure 3.8, when the ”ed” is entered,

it eliminates most of the document building blocks from the list, and lists ”Attached

Document. Details”, ”Credit Note. Details”, and ”Self Billed Credit Note. Details”

31
























































































































































