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ABSTRACT

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

Tuncer, Fulya
M.S., Department of Computer Engineering
Supervisor : Prof. Dr. Asuman Dogag¢

Co-Supervisor : Prof. Dr. Mislim Bozyigit

June 2009, 106 pages

The leading #ort for creating a standard semantic basis for businessnglexcts to solve the
electronic business document interoperability probleme&om the UMCEFACT (United
Nations Centre for Trade Facilitation and Electronic Bass) Core Components Technical

Specification (CCTS) through a conceptual document maoglefiathodology.

Currently, the main challenge in using UBEFACT CCTS based approaches is that the doc-
ument artifacts are stored in spreadsheets and this makexy idifficult to discover the pre-
viously defined components and to check their consistencyth€rmore, businesses need
to customize standard documents according to their spewfcls. The first XML imple-
mentation of UNCEFACT CCTS, namely, Universal Business Language (UBLYipies
detailed text-based descriptions of customization mash@s However, without automated
tool support, it is diicult to apply the customization and to maintain the consisteof the

customizations.

In this thesis, these problems are addressed by providirumlame e-business document de-

sign and customization environment, i.e. iISURF eDoCreatbich integrates the machine

iv



processable versions of paper-based OBRFACT CCTTS modeling methodology and UBL
customization guidelines, accompanied with an online comtdN/CEFACT CCTS based
document component repository. In this way, iISURF eDo@reatvironment aims to maxi-
mize re-use of available document building blocks and miignthe tedious document design
and customizationfiorts. The environment also performs the gap analysis betdigierent

customizations of UBL to show how interoperable is the comgalocument models.

The research leading to these results has received fundingthe European Community’s

FP72007-2013 under grant agreemeft213031, the iSURF Project.

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

UBL, UN/CEFACT CCTS
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VERI BIRLIKTE ISLERLIGI ICIN UN-CEFACT CCTS TABANLI ELEKTRONK
DOKUMAN DIiZAYN VE K iSISELLESTIRME ORTAMI

Tuncer, Fulya
Yuksek Lisans, Bilgisayar Muhendisligi Bolumu
Tez Yoneticisi : Prof. Dr. Asuman Dogag¢

Ortak Tez Yoneticisi : Prof. Dr. Muslim Bozyigit

Haziran 2009, 106 sayfa

Elektronik dokiiman birlikte islerligini saglamakiicgerekli olan standart anlamsal bir ta-
ban olusturma girisimi UXCEFACT CCTS (Birlesmis Milletleddari, Ticari ve Ulasimla
Ilgili Uygulama ve Usulleri Kolaylastirma Merkezi EsasrBalar Teknik Spesifikasyonu) lid-
erliginde onerilen dokiiman modelleme methodolojsighslamistir. Fakat su anda (ONE-
FACT CCTS tabanli sistemlerin yeterince yayginlasmanealsagli olarak elektronik dokiiman
birlikte islerligi hala saglanamamistir. Bu yaygisiaa surecenin aksamasindaki sebeplerden
baslicalari olusturulan dokiiman parcalarinin gieldrde tutulmasindan kaynakl yarartiimis

olan dokiiman parcaciklarin bulunamamasi ve tutarttdtrollerinin yapilamamasidir.

Ayrica UNJCEFACT CCTS'in ilk XML geceklestiriimesi olan UBL (Uniweal Business Lan-
guage - Evrenseilg Dili) dokiiman kisisellestirmesi icin yazi tabanletayl yonergeleri sun-
maktadir. Fakat otomatik bir ara¢ destegi olmadan, boeygeleri uygulamak ve uygu-
lanan hareketlerin yonergelerle tutarlihgini kontetinek ¢cok zordur. Bu tezde, 6zde kisaca
bahsedilen problemleri ¢cozmek icin UBEFACT CCTS’in dokiiman modelleme ve UBL'in

kisisellestirme yonergelerinin makine islenebilalé getirip birlestiren ¢evirimici elektronik
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is dokimani dizayn ve kisilestirme ortami ve ¢evigidN/CEFACT CCTS tabanh dokiiman
parcacik deposu sunulmaktadir. Bu sayede varolan dakipascaciklarini yeniden kul-
laniimasinin artirilmasi ve zaman ve dikkat gerektirenido&n dizayn ve kisisellestirme
islemini kolaylastirimasi hedeflenmektedir. Ayricgaon UBL dokiumanlarinin farkh kisisel-
lestirmeleri arasinda ayrim ¢ozimlenmesi yapiimasadlayarak iki dokiiman versiyonunun

ne kadar birlikte isler oldugunu da gostermeyi hedefleerdir.

Tezde sunulan bu ¢alisma bir Avrupa Komisyonu ICT FP7gwmioplan IST-213031 iSURF

projesinin bir parcasi olarak gerceklestirilmistir.

Anahtar Kelimeler: eis, Dokiuman Modelleme, Dokiiman Kisisellestirme izrikte islerligi,

UBL, UN-CEFACT CCTS
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CHAPTER 1

INTRODUCTION

In order to realize a collaborative business process oeelriernet, first of all participating
parties should agree on the information content and seosaofithe documents that are ex-
changed among enterprises [1]. Documents include punplosefl self contained packages

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

In virtual collaborations, e-Business document schemasighe business interfaces among
trading partners to agree on information content and Igoselple collaborating systems
[2]. Interoperability is the ability of two or more systemse@mmponents to exchange infor-
mation and to use the information that has been exchangetM8] the recent technological
developments such as Web Services, a degree of interolitgrabthe transport and the com-
munication layer has been achieved. However, the inteatyiiy of exchanged documents
is still a difficult problem. Although there is a lot of standardizatidfog trying to design
e-business document interfaces, which are re-usableffereiit collaborative processes, still
short-comings exists on providing generic business iate, which are adaptable tdatdi-
ent collaborations and have common semantic basis. Faortrer even the businesses that
use a standard need to tailor it for their specific needs dtigetfact that the messages need
to include information specific to the industry domain theyt operate and their geopolitical
as well as regulatory contexts. Therefordfatient customizations of even the same standard

may have some interoperability problems.

The earlier standards have focused on static document titafs)i which were inflexible for
adapting diferent requirements that arise according to a given conteithacould be a verti-

cal industry, a country or a specific business process. Hukrlg dtort for creating a standard



semantic basis for business documents to solve the electoasiness document interoper-
ability problem came from the URREFACT (United Nations Centre for Trade Facilitation
and Electronic Business) Core Components Technical Sgatiifn (CCTS) [4] which pro-
vides a document modeling methodology. The ultimate aino iderive all electronic doc-
uments from common building blocks with well-defined ruléBhis implies creating core
document building blocks with common semantics and thewriali®ng them to the con-
texts. Additionally, both the core components and the spieeid document building blocks
must be discoverable from a common repository to be ableuserthem. In other words, the
well-defined semantics for the core document componentthegwith a discovery facility
will improve their re-usability and enhance interoperipilln addition to a conceptual model
of document artifacts, UKCEFACT CCTS also provides guidelines on Working Process and
Methodology for document artifact modeling in order to walloreation of standard-based new
document schema. The YBEFACT CCTS is syntax independent. One of its first syntax de-
pendent implementations in XML is Universal Business Laggi(UBL) [5]. Currently, the
approved version of UBL is 2.0 and there are thirty-one XMbhenas for common busi-
ness documents like "order” and "invoice”. In addition tetdocument definitions, UBL
2.0 provides a library of XML schema definitions (XSDs) fousable common data compo-
nents like "Address”, "Item”, and "Payment” from which therttext specific documents are

customized.

In addition to this, UBL provides a solution to the interogigility problem arising due to
"all-in-one approach” schema design with UBL Customizat®uidelines [6]. Most of the
standardization organizations try to design e-BusinessuBent Schema for a broad range
of requirements in order to have high adoption rate and addhe needs of horizontal indus-
tries [7]. Unfortunately, "all-in-one approach” design yrm&sult in un-interoperable systems
using the same standard, sincéefient customizations may be applied by the organizations.
Therefore, the e-business document schema shall be flégilldow customizations, but at
the same time they shall still preserve their meaning afteresmodifications and customiza-
tions. In response to this requirement UBL presented th&orusation guidelines for the
document artifacts in order to aid users in developing ecnstolutions based on UBL. UBL
Customization Guidelines [6] provide very valuable guides on how to sustain data se-
mantic that is required providing data interoperabilityilthaving a customized document

schema. Currently the main challenge in using thes¢GQBFACT CCTS based approaches



like UBL is the fact that the document artifacts are store@dpreadsheets and this makes
it very difficult, if not impossible, to discover the previously definemnponents to reuse
and to check their consistency. Furthermore, as alreadyiomeql, businesses need to cus-
tomize standard documents according to their specific ne@tie UBL provides detailed
text-based descriptions of customization mechanismsat@e extending, customizing doc-
ument schema conforming to YUSEFACT CCTS methodology are tedious, labor intensive

and time-consuming processes. For example, for creatimgvdtBL schema requires:

=

. Analysis of available component interfaces

N

. Design of spreadsheet model of the document

w

. Creation of XSD files

4. Creation of genericode files for each of the coded at&tut

UBL is selected as a common denominator in the modeling @mvient since UBL is con-
sidered as the Lingua Franca for common business informatial UBL 2.0 is recognized
as appropriate first-generation XML documents for eBusin€éairthermore, UBL has been
successful in real-world implementations in worldwidelsas OIOUBL [8], Svefakturan [9],
CODICE [10], UBL-NES [11] and the Electronic Freight Managent (EFM) [12] project
of the U.S. Department of Transportation. Although AEFACT CCTS and UBL provide
guidelines for document modeling and document custonoizatspectively, there is no ma-
chine processable process implemented to help the desighewever without an automated
tool support, it is diicult to apply the customization and maintain the consistefithe cus-
tomizations. In this thesis, we address these problems diding a document modeling
environment with a common on-line YSEFACT CCTS based component repository which
integrates the machine processable version of the pagedidBL customization guidelines
and UNCEFACT CCTS modeling methodology. In this way, it aims to m@xe the re-
use of available document building blocks and minimize thplidative éforts of document
designers while customizing the document schema. The teolgenerates the spreadsheet

model of the document schema and the XSD files along with thergmde files.

The repository, available at [13], currently contains dltree Business Information Entities
(BIES) in the common library of UBL 2.0; all the BIEs of the UBEFACT Cross Industry
Electronic Invoice (ClII) [14]; | the BIEs of NES [11] and UBIR'[15] .The repository is

3



gradually evolving as new document models are created amdewct building blocks are cus-
tomized and committed to the repository. Furthermorenitsact on the data interoperability
will increase since it enables sharing all available doauinteiilding blocks with a wider

audience.

This thesis has been realized as a part of the ISURF projectni@&roperability Service Util-
ity for Collaborative Supply Chain Planning across Mukigbomains Supported by RFID
Devices) [17] supported by European Commission Infornrma@mmmunication Technolo-
gies (ICT) Seventh Framework Programme (FP7). The iSURlegraims to develop a
collaborative supply chain planning environment based B guidelines addressing the
interoperability challenges of deploying a CPFR proceghiwia supply chain consortium.
The motivation behind the project is the "network is the hass” vision and the project,
mainly addresses the needs of SMEs. To enable SMEs to be mitgeand competitive in
today’'s competitive world, the project envisions that tinewledge is the main driver of the
competitiveness. Therefore, it proposes a system frankeivarhich the collaborating part-
ners share information on the supply chain visibility, indual sales and order forecast of
companies, the current status of the products in the matowiiag and distribution process,

and the exceptional events that mdkeat the forecasts in a secure and controlled way.

The iISURF general architecture is presented in Figure 1He thesis research, which is
highlighted in the Figure 1.1 with a rounded box, is a part tdrger d@fort, namely, iISURF
Interoperability Service Utility. The main objective ofURF Interoperability Service Utility

is to provide electronic business document interopetgpilihich enable the exchange of the
planning data between enterprises and especially acressothains. For this purpose, two
parallel challenges are being addressed: One is to semi@ntonotate the document schema
as described in [18] and the other is to provide a graphicdt@mment for the customization
and re-use of UNCEFACT CCTS based document schema accompanied with oldicie-

ment repository, as described in this thesis.

The Interoperability Service Utility can facilitate thensantic mediation of Electronic Busi-
ness Documents conforming tdidirent standards such as UBL, GS1 and OAGIS. The method-
ology is based on URCEFACT Core Component Technical Specification (CCTS).ntsaio
provide standard semantic representations of electrargardent artifacts based on CCTS

and hence to facilitate the development of tools to supportasitic interoperability. The ba-



sic idea is to explicate the semantic information that isady given both in the CCTS and
the CCTS based document standards in a standard way to nisk&dhmation available for
automated document interoperability tool support. Thesépry handles UBL documents
of planning related messages such as "forecast”, "prodciitity”, "exception”, "replen-
ishment proposal”. The iISURF Interoperability Servicelitytiuses this semantics in the
UBL customizations to automatically mediate the messaggiites represented irfiérent

UN/CEFACT CCTS based document standards by reasoning oventbiegies.

ISURF
1!.ju."F o Sarrantic
UBL Planning Semantic LBL Mediatien Teol
Decument Repository Cupienbatn for Planming
Documsents
|
( TSURF Tnteroparabillty Service Uty D
[ — |

ISURF Secure Service Criented Collaborative Planning Definiion and Execulion Environment basad on \
DASIS ebXML Business Specification Language J_i)

£ o £
= = =
— - g S}m:ﬂm:_l‘rllfa'.lon
e — (ki
P WMI g ‘:fgj b Sanvice Uty
e = K (GDSSU)
ERP APS
e
Sprvices Sarvices Sarvices
( ISURF Secure Service Oriented Smari Product Information Services tlh;z
| |
[ Smarl Product Middleware j
== i |
{ iSURF Smart Product Network (Distributed RFID Davices) [)
| | . g -
K By A
Packaging Ineeniony Marufacturing Shipping Warehouse Distribuition

Figure 1.1: iSURF Architecture

iISURF Service Oriented Supply Chain Planning Process Diefinand Execution Environ-
ment enables the definition and execution of inter-enteepdollaboration. It is the main
controller of the iISURF Framework which organize interaics among the components. The
interaction with legacy planning applications is achietetugh the semantically enriched
Web services, called as legacy adapters. The supply cteibility data is ensured through a
smart product architecture implemented based on the ER2(30] guidelines, and master

data synchronization is achieved through iSURF Global Batechronization and Transitory

ol



Collaboration Service Utility.

This thesis is organized as follows: Chapter 2 summarized#tkground on the enabling
technologies and standards. In Chapter 3, the design arldrireptation of the environment
are presented. The use cases of tool in twedint business processes and Gap Analysis
Reporting Tool are described in Chapter 4. In Chapter 5, ¢fstead work is presented on
UBL and on document modeling. Finally, Chapter 6 concluds thesis and presents the

future work.



CHAPTER 2

BACKGROUND ON ENABLING TECHNOLOGIES AND
STANDARDS

2.1 The UNCEFACT (United Nations Centre for Trade Facilitation and El ec-
tronic Business) ebXML Core Components Technical Specifidten (CCTS)

The United Nation&entre for Trade Facilitation and Electronic Business (OEFACT) is a
chartered activity of the UN Economic Commission for Eur@gbl/ECE). The UNCEFACT
mission is to support, enhance, and promote trade fa@litdtetween developed, developing

and transitional economies [20].

To achieve this mission, UREFACT focuses on simplifying and harmonizing processes,
procedures, and information exchanges through developofi@comprehensive set of tech-
nical specifications and standard business processe$J@0]1.5000-5 CCTS developed by
the UNCEFACT and ISO Technical Committee (TC) 154 provides a ndglagy for se-
mantic data modeling on a syntax independent level. It &eki@ common understanding
of data structures and message types in order to provideopgebility at the data level
among e-Business applications [4]. It provides a methagolehich enables re-use of gen-
eral and commonly used data entities instead of definingtdesbaisiness message interface
for business processes thus it provides data interopityadiithe semantic level. The CCTS
methodology has gained widespread adoption by variousiatdninitiatives, since it pro-
vides context driven and collaborative framework for etiolwary modeling of documents
through usage of reusable artifacts and thanks to syntapamtency it can be transformed

in different syntaxes by preserving the same semantic undersgandi
CCTS achieves reuse of common building blocks and commoeratahding of data entities
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through context and semantic. It provides a template fod#te models and building of con-
text specific data models for a specific business procesghdfarore, by setting Naming and
Design Rules (NDR), which defines how to name, structure asdrably the components,
it constitutes common understanding among business paraseit eliminates ambiguities

arising from misinterpretation.

2.1.1 Key Concepts in UNCEFACT CCTS

The key concepts of CCTS based on Core Components (CC) arRLtieess Information
Entities (BIE): Core Components are building blocks wittggc semantics and purpose;
they are context-neutral templates so that it can later laptad to difterent contexts and
reused. Once the business contexts are identified on theiC@ter words, it is contextu-
alized, they become BIEs that reflects the requirements ofem dpusiness context. By this
methodology, CCTS achieves development of componentsdpeecific business process (i.e.

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

To constitute common understanding of data entities inassi messages, CCs shall accom-
plish to be a semantically concise template. Thereforey tave a common and generic
modeling concept for objects and data, a haming conventioddfinition of the generic se-
mantic meaning, and a fixed set of reusable data types. Mamyocomponents defined by
UN/CEFACT are available to users from UBEFACT Core Component Library. There is
an analogy with the UML modeling concept and the CCTS modadioncept: they represent

UML object classes, and they may have associations witlr @s as UML object classes.

A Core Component contains only the information pieces rszngsto describe a specific
concept. There are three types of CCs: The definition of tpesyof core component as

follows as they are defined in Core Components Technicalifsgamon Version 3.0 [4].

e Basic Core ComponentsA Core Component which constitutes a singular business

characteristic of a specific Aggregate Core Component #dmaesents an Object Class.
It has a unique Business Semantic definition. A Basic Core gom@nt represents a
Basic Core Component Property and is therefore, of a Data, Tyymich defines its
set of values. Basic Core Components function as the Piepart Aggregate Core

Components.



e Association Core Component8 Core Component which constitutes a complex busi-

ness characteristic of a specific Aggregate Core Compohantépresents an Object
Class. It has a unique Business Semantic definition. An Aatoc Core Component
represents an Association Core Component Property anddsiated to an Aggregate

Core Component, which describes its structure.

e Aggregate Core Componer# collection of related pieces of business informatiort tha

together convey a distinct business meaning, independantspecific Business Con-

text.

In CCTS, as seen in Figure 2.1, a compound document artteohéd as ACC) is composed
of either atomic document artifacts (termed as BCC) or bynilefi associations (termed as
ASCC) to another compound document artifact. Core Compdadrgh-level semantic rep-
resentation of data, and it does not include any details tantgpe except declaring its type.
This detailed information is captured via Core Data Type {8Pdefined by the CCTS, on
which Basic Core Components shall be based. Core CompobeasTypes represent the
smallest piece of information in a business data model, i@y have no business meaning
themselves. They define the nature of the content of the BGC peovide supplementary
components that give essential extra definition to the cinkeor example the Content Com-
ponent carries the value of 12. This value has no semantiainggan its own. However, 12
Euro, where Euro is the Supplementary Component that gasenéal extra definition to the

Content Component, does have meaning [4].

The CCs cannot occur in the business messages or data mediisyaare conceptual in
nature. When a Core Component is restricted to be used incifisgmisiness context, it be-
comes a Business Information Entity (BIE) and is given itsiamique name. After they are
contextualized, they can appear in the data models anddsssimessages as BIEs. Eight
applicable context are defined in CCTS, namely BusinessepspcProduct classification,
Geopolitical region, Industry Context, ffiitial constraint, Business process role, Support-
ing role, and System capabilities. For example, If "addréessefined as a generic ACC, an
ABIE with the geopolitical region set to "U.K.” might be a K. address”. Similarly, when an
Association Core Component is used in a context, it beconsssdation Business Informa-
tion Entity (ASBIE) and Basic Core Component becomes Basisiti2ss Information Entity

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

derivation by restriction methodology is used, which pded representation of business re-
qguirements either via the restriction of content model erréstriction of business semantic:
The content model is restricted through omitting some ofpraperties of the CCs while
transforming it into BIEs and business semantic is restlithrough application of qualifiers.
Furthermore, Business Date Types can be restricted when & Bed on a Business Data
Type on which its conceptual content model is based is ctuaéixed; this can be accom-
plished by creating a Qualified Business Data Type (QBDT}iess Data Types are created
for each CDTs. Each BBIE Property has a Business Data Typd Biat describes its value
domain and they are derived from CDT of BCC.

Other concepts of CCTS, which will help the user to undecstde terms used in the tool,
are defined as follows in the CCTS [4].

e Artifact: A piece of information that is produced, modifiext,used by a process. CCTS

artifacts include all registry classes.

e Business Terms: Business Terms is the list the synonymsedittionary entry name
under which the artifact is commonly known and used in bissineA CCTS artifact

may have several business terms or synonyms.
e Cardinality: An indication of the minimum and maximum oa@irces for a character-
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istic: not applicable (0..0), optional (0..1), optionapeditive (0..*) mandatory (1..1),

mandatory repetitive (1..*), fixed (n..n) where n is a nomezgositive integer.

e Classification Scheme: Arflicially supported scheme to describe a given context cat-

egory.

e Context Category: A group of one or more related values usedjress a characteris-

tic of a business circumstance.

e Definition: It is description of the object in English. It isdcommended that the CC

definition be developed first and the Dictionary Entry Namieaeted from it

¢ Dictionary Entry Name: This is thefidcial name of a CCTS-conformant artifact. It has

some specified format for every artifact.

e Object Class Term: It represents the logical data groupireggregation (in a logical

data model) to which a property belongs.

e Property Term: A semantically meaningful name for the cti@ristic of the Object

Class that is represented by the core component property.

e Representation Term: The type of valid values for a Basie@mwmponent or Basic

Business Information Entity such as Text, Code etc.

e Qualifier Term: A word or group of words that help define anffedentiate an item
(e.g. a business information entity or a business data tiypg) its associated items
(e.g. from a core component, a core data type, another lssinformation entity or

another business data type).

e Usage Rules: Usage rules describe a constraint that desa@jiecific conditions that

are applicable to a component in the model.
e \ersion: An indication of the evolution over time of an inste of a core component,

data type, business context, or business informationyentit

All of these components are termed as "document buildingilaithin this paper.
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2.1.2 Discovery and Document Design by UREFACT CCTS

In UN/CEFACT CCTS document design process is initiated with disgo of the largest
component which is standard business document and cons$iatseries of events that go
deeper levels. The analysis of Business Processes, Pi©dntext give clues regarding Con-

text Values of sought components and reveals the requirsméhusiness document schema.

In Figure 2.2 the steps of business document are shown. Aensimathe flow chart at every
level the sought component is searched in the repositogy ledly requirements are identified,
and then if it is available, it is added to the message modéhelrequirements are met with
the found component, then the process is finalized. Otherthis user continues to search
the repository with other required components. If the sbwgimponent is not found in the
repository, the process continues with the finer-grainedpmment discovery and creation. At
the final step, finer-grained components are assembleddb seaew model and submitted to

the repository.

2.2 Universal Business Language (UBL)

The Universal Business Language [5] initiative from Orgation for the Advancement of
Structured Information Standards (OASIS) adopts the@BFACT Core Component Tech-
nical Specification approach and develops a set of standsiid business document defini-

tions.

UBL Standard Business Schemas are now version 2.0, and tbeyaoaking on v 2.1 to en-
large their document content. UBL 2.0 provides a librarydarumber of standard document
schema, which are common to all business processes suclegaé® for Quotation”, "Or-
der”, and "Invoice”. In addition to the document definitiphdBL 2.0 also provides a common
library of elements, which are the basic elements of the mherit schemas such as Name of
Person or Postal Code of Address. Furthermore, since UB&sedon UNCEFACT CCTS
mythology, and it reuses Core Component Library of/GEFACT.

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

to identifying conceptual Business Information EntitiB$Ks), UBL uses the CCTS artifacts
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such as ABIE, ASBIE and BBIE to compose its document scheriags is in contrast to
some other standards, which use CCTS componentdtereit document artifacts of their

own and also name themftéirently. In UBL, there are two types of ABIEs: (1) The docutnen
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ABIEs which represent UBL Documents such as "Order” anddlog” and (2) More fine-
grained reusable ABIEs such as "Address” and "Party”. I/ORFACT CCTS an ABIE is
composed of BBIEs and ASBIESs. In UBL 2.0, according to the UBLL Naming and Design

Rules, this composition is realized through BIE Properties

There are two types of BIE Properties: (1) The Basic BIE Prtyperhich is used for relating
the ABIE with a BBIE, represents an intrinsic property of aBIE. However, in UNCEFACT
CCTS Methodology BBIEs are specialized from Basic Core Camepts: as already men-
tioned UBL started creating its BIEs before {MEFACT Core Components were available.
(2) The Association BIE Property, which establishes an@aton from one ABIE to another
ABIE, represents an extrinsic property. In other wordss ithe Association BIE Properties
that express the relationship between ABIEs. The AssocidiE Properties correspond to
the Association Business Information Entities (ASBIEsjha UNCEFACT CCTS. A BBIE
has a single content whose type is specified either with @elData Types (QDT) or Un-
qualified Data Types (UDT).

2.2.1 UBL Customization Guidelines

There are two types of customizations specified in UBL 2.€riding to aid users in develop-
ing custom solutions based on UBL: Conformant custominagiod Compatible customiza-
tion. The UBL subcommittee has announced guidelines on bawgtomize UBL documents

in order to preserve common understanding at the data l&eelan UBL document is cus-
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tomized [6].

UBL customization is defined as "The description of XML instas, or XML-based ap-
plications acting on those instances, that are somehowdbas®r derived from the UBL

Standard.” in the guidelines.

2.2.1.1 UBL Conformant Customization

The conformant customization is defined as

There are no constraint violations when validating theains¢é against a UBL
standard schema. A UBL conformant instance is an instamtealidates against
a UBL standard schema[6].

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

for Conformant customization is very tedious and errompro
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Figure 2.4: UBL Validation for Schemas and Document Instar[6]

UBL Conformant Customization Guidelines propose to mo@sy schemas by applying re-

strictions. Basically there are four ways of conformantrieigon:

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

¢ Using an extension area

e Using the code lists

Subsets of a document model

The UBL document schemas have designed in order to fit a breoagkerof horizontal in-

dustry needs, so most of the elements defined in the UBL Doctsnaee optional and may
not be needed in the most of the implementations. By submgetf a document model, the
implementer may not have to account for caring all of the elets defined in the original

document schema. In conformant design guidelines onlpoakielements may be excluded
from the document schema in order to preserve validity agdire original schema. Further-
more, the cardinality of the elements may also change: minimcan be increased to their
maximum, maximums can be decreased to their minimum, ardtgags can be refined but

not extended.
Constraints on a document content

Some additional value constraints or cardinality resored can be required to adapt a generic
business artifact to a special profile. Since the idea ofriebtiie UBL is not creating a new
model for each requirement, schematron may be adopted toedafiditional constraints.
Schematron provides such a dynamic validation mechanism @document content model
without restricting its schema model. For example, an degdion may need to have De-
livery. Details element both in Order and Invoice documddawever, Expected Delivery
Date is an important element of Order, whereas it is not requn the Invoice Element. For
addressing such issues, most standardization orgamizdéfines schematron rules special
to profiles while keeping the core schema as defined in thelatdrcore model in order to
be conformant to standard and have one base model, whichndbehange according to

different profiles.

Furthermore, some elements may be constrained with sondefpred values or condition-
ally found in one schema depending on existence of a valuetitach. For example, a co-
occurrence constraint may constrain that for each itemiffedmation entity that is based on

the UBL party, one or both of cac:Partyldentificaticinc:ID and cac:PartyNan@c:Name
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must be present, but not neither.

These types of constraints are defined through Schemat®rof2SL rules [23] and feed

these rules into the second phase of validation, whichi@IXSD validation.
Using an extension area

Some additional artifacts may be needed in a schema, whickpacific the business pro-
cesses. To have still conformant schema including theséi@ua requirements can be
obtained by extension area which is an exception to the gengle that only subsets are

conformant.

UBLExtension elements are used as the first child of all UBLdbcuments and their type

are defined as "xsd:any” in UBL 2.0 to meet the requirementngfadditional data need.
Using the code lists

A code list is used in UBL document schemas in order to impostince value constraints.
For example, document designer may declare that a standdedvalue 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 customizatishich meets the requirements
of organization, which needs more radical changes in the 0O&L standard schema and still
applies the rules behind the UBL. If an organization needsreling an ABIE, creating a new
ABIE or creating a new document, compatible customizatigpreach can be used in order
to handle these cases. In such cases the principles behif@dBFNCT CCTS Discovery and
Document Design is used, which is described in the Sectib22In addition to this, when

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

eBusiness Document Design and Customization Environment

Design, Implementation and Features

Chapter 2 explained the UNEFACT CCTS Discovery and New Item Submission guidelines
and UBL Customization guidelines, which were defined as treichent schema generation
practices enabling the trading partners to have their oveniib@nt models according to their

own business requirements, geopolitical region or so on.

UBL has widespread adoption around Europe and USA, espeitialectronic government

applications and extends its community and coverage $geddi order to ensure interop-
erability among larger communities countries have statiteelstablish larger collaborations
and are working on interoperate their regignational implementations of UBL such as "Of-
fentlig Information Online UBL (OIOUBL) [8] Project, whiclis Denmark’s initiative for

e-Government applications and Svefaktura [9] Project aé@m National Financial Manage-
ment Authority. Northern European Subset (NES) [11] and WBid European Committee
for Standardization Workshop on Business Interoperghititerfaces for Public Procurement
(CEN ISSS WS BII) [14] are some of thesagts which are trying to provide interoperability

at a larger extent.

However, without document design and customization tooleggting UBL complaint or
conformant schemas is time consuming, tedious and eramepprocess. Although mod-
eling and customization guidelines provide detailed flowrthor paper-based instructions,
there is no machine processable process templates defioddy most of the organizations
working on generating UBL based document models or cusiogidBL documents for na-
tionalregional electronic collaborations declare that they ree¢abl 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 an@4/accessible environment for the graph-
ical modeling of business documents by integrating/ ORFACT CCTS modeling and UBL
Customization guidelines. It is designed to aid the docurdesigners and lighten the work-
load of them by automating processes. The requirementsUiRFSeDoCreator have been
elicited by examining paper-based guidelines and the wbtlR1L. Furthermore, we have
gained hands-on experience while generating UBL docunofietnsas for Collaborative Plan-
ning Forecasting and Replenishment (CPFR) guidelineshdrights of this knowledge, the
following use-case diagram for the e-Business Documerdatidreand Customization Guide-

line is figured as shown in Figure 3.1.

3.1.1 iSURF eDoCreator System Architecture and Components

The general architecture of the iISURF Document Design arstathization Environment

handling the above requirements is given in Figure 3.2.

The tool can be studied under three main parts: (i) Grapklsat Interface which communi-
cates the interaction between users and the Guideline Eardtngine, (ii) the Persistence
Layer, i.e. Repository architecture, which stores docunbeiiding blocks and application
specific data (iii) the Guideline Execution Engine side whimplements main features of the
environment such as query formation, XML serializatione®dd-on tools such as Gap Anal-
ysis Reporting Tool and Schematron Editor are describeckati@ 4.3 and Section 3.2.3.4,

respectively.

As shown in the Figure 3.2, the tool basically gathers therm#ftion to initiate the design
process and activates the necessary mechanisms to preqaested data or functionality
by interacting with the Guideline Execution Engine. Meailghthe engine communicates
with the Persistence Layer through web service invocatioorder to enable working on

conceptual document building block models.

i Graphical User Interface

The Graphical User Interface handles users’ interactiadsalps to visualize UNCEFACT
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Figure 3.1: eBusiness Document Design and Customizatigivdbment Use Case

CCTS based conceptual model in a hierarchical tree view angects the concep-
tual model to graphical model at the presentation layer. Aiberchical organization
of document components is shown through expandable tregdoe. Furthermore,
a graphical interface is provided for each feature of theudwnt design environ-
ment. The user interfaces of the modeling environment apeimented with Flex
[19]. Since, first of all, Flex provides Rich Internet Apg@iton API providing flexible
and ease-to-use components, the applications developelébpecomes user-friendly
and highly-interactive web applications. Furthermoragsiit is web based, it enables
the tool to be hosted on the web servers, and this will enabl® unake the services

publicly available and lets the users to collaborativelyrkvoFinally, it is platform-
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Figure 3.2: iSURF eDoCreator System Architecture Comptsnen

independent, which means it can be launched independehé ainderlying operating

system.

The premise behind the Flex solution is to establish a ptagen layer independent
from the server layer to provide a robust, feature-rich, podable client-side execu-
tion environment. Therefore, in the architecture, thentllausiness logic is embedded
into client side user interfaces in contrast to most of the agplication development
platforms. The communication between client side and theesare realized through

web services by SOAP messages.

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

ments in memory as data structures independent of the megistl repository object
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model; it provides some functionalities such as exportioguenent schema without in-
teracting with the persistence layer if the model is avédla its side. In other words,
it can handle some interactions with the user without retipngesnformation from a

server at every event call.

Online Repository

The on-line repository component provides persistenceyeaqghical access to the com-
ponents over the Internet through its Web-based envirohmiEme models generated
by the users are persisted by using a relational databaseetii@yed through Struc-
tured Query Language (SQL) which is abstracted by graplojeaties. Furthermore,
the wiki-based collaborative nature of the repository éemhbsers to participate in col-
laborations by sharing the work. The repository makes trmigh@nt building block
accessible when the user commits it. Currently, iISURF elBafor repository [5] con-
tains all of the BIEs in the common library of UBL 2.0; all thé&s of the UNCEFACT
Cross Industry Electronic Invoice (ClI) [6]; all the BIEs NES [7] and UBLTR [12].
And it gradually evolves as the new document models areenteatdocument building

blocks are customized and committed to the repository.

Guideline Execution Engine

The Guideline Execution Engine is the main controller of tinedeling environment.
It guides the users in following the UNEFACT modeling and UBL customization
guidelines during the generation of standard-based buieasame time customized
business documents. The engine checks the consistencgdrethe users’ actions and
the guidelines at all steps. Furthermore, it handles intenas between the graphical
user interface and the repository. It implements a numbkeyfeatures of the environ-
ment. The guideline processing engine is implemented ia dad its integration with
the User Interfaces is realized through web services. ThdeBroe Processing En-
gine is the server side and provides functionalities retggelsy the user interface. The
user interface invokes a feature of the guideline execuditgine when a user submits
hig’her requests. The communication with persistence layeansled through JDBC
Database API. The services provided by the guideline ei@tahgine to communicate

with the persistence layer can be summarized as follows:

e executeGenericQuery operatioiihis service returns XML serializations of the
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available document building blocks in the repository. Tawum list elements
include the keywords specified in the query, in other words,document build-
ing blocks meeting the specified qualifications in its Diadoy Entry Name, its

Object Class Term, Property Term, and Representation Term.

saveToRegistryRepository operatiomhis service takes the intermediate XML

format for the document building block that will be saved gmdsisted into the

repository for following retrievals and queries.

setStatusCommitted operatiofhis service changes the status of document build-

ing blocks and its related components to "Committed” from freparation”.
Then the document building block becomes visible to thesu$et are subscribed

to the document building blocks’ group.

getClassificationSchemes operatitbN/CEFACT CCTS specifies some standard

coded values for classification schemes. For example téssthat Business Pro-
cess Context values may be taken from/GEFACT Catalogue of Common Busi-
ness Processes. In the persistence layer the recommersdafitd NCEFACT

CCTS are also stored to be retrieved at the time of a requbit s€rvice retrieves

these stored coded values from persistence layer and persgmerations.

getDictionaryEntryNamesByTypeAndUser operatidinis service takes a user-

name and the type of the requested document building blogkspait and re-
turns all specified type document building blocks that asgbié to the user as
response. The type can be "Unqualified Data Type”, "Qualibdada Type”, "Ba-
sic Business Information Entity”, "Aggregate Businessohnfiation Entity”, and

"Message Assembly”.

getByUniquelD operationThis service returns the document building block con-

tent with its properties, which have the specified identifier

deleteByUniquelD operationThe service deletes the identified document build-

ing block.

saveUBLXSD operationThis service generates the documentation files for the

specified Message Assembly and returns them in a zip format.

validateSpreadsheetFile operatiofihe environment accepts the new document

building block models uploading from the spreadsheet fitgs ervice validates
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the structure of the spreadsheet file by checking it agaimestUBL spreadsheet

design rules.

There are also a number of other miscellaneous servicesingpited for adjusting
grouping options of both users and document building bl@eid storing unique iden-

tifiers, or checking login credentials and so on.

The components of the environment and their basic fundit@sgare as follows:

e Query Engine: It gathers a number of criteria for sought duoent building block from
the user interface and converts it to a query execution kaggu.e. SQL, and executes

it over persistence layer.

e UN/CEFACT CCTS Document Modeling Engine: In the engine, theeesix steps
starting with document model discovery and finishing witltwlmentation generation,
which are modeled according to UBEFACT CCTS methodology described in Sec-
tion 2.1. However, the system does not include Core Compdrerels since UBL
only uses Common Core Components defined by@BFACT CCTS Library and

UN/CEFACT is responsible for introducing new Core Components.

The six steps of the Document Design and Customization Tammlbe summarized as

follows:

— Step 1: Searching for a Document Schema

— Step 2: Selecting a Business Document

— Step 3: Searching for an Aggregate Business InformatioityEnt
— Step 4: Selecting Aggregate Business Information Entities

— Step 5: Aggregating available Business Information Ea¥iti

— Step 6: Generating Schema Documents

Although the environment provides USBEFACT CCTS methodology steps, it does
not mandate a strict sequence in applying these stepsir riatle¢s the users freely
create the document models and guides them by notifyingeméhding the steps that
need to be taken: Some steps may be repeated or some stepe rsldppged. The

user can organize the flow according to his needs, and mayzérihle generation or
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customization of Business Document Schema, whenever hikstlinat the generated

schema is satisfying.

e UBL Customization Guideline Execution Engine: Similar tNI\CEFACT CCTS Doc-
ument Modeling Guideline Engine, this engine implemengésghper-based UBL Cus-
tomization guidelines in a computer processable way. Iblesathe user to exclude
some building blocks from a core document model, or exteaddtttument model. It
presents a number of customization options to constrailélcement model through

graphical user interfaces.

e Persistence Engine: It mediates the interaction betweenghr interface and the per-
sistence layer. It serializes document building block nt®ddo an intermediate XML
format in order to enable visualization of document buidiiocks in graphical user
interface and deserializes customized document buildimgkimodels into the interme-

diate XML format and then to the object model in order to pnsiinto the repository.

e Documentation Engine: UREFACT CCTS provides conceptual modeling and does
not mandate the technical implementation details. UBL &l&N'CEFACT CCTS
conceptual models and provides XML representation of tmeeptual models. In this
tool, three layers are provided for representation of theudent models as shown in

the Figure 3.3.

Figure 3.3: Representation of Document Models

For the exchange of business documents among organizatiendgesigned conceptual
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model of the document is converted to a physical model whighprovide techni-
cal interoperability. In order to preserve common semantttich was achieved in a
conceptual model via graphical modeling, the modeledeaatsf should be represented
in a common and unambiguous way. Documentation Engine asutké upper layer.
It produces physical models for the graphically generateclichent models. For this
purpose, it generates both spreadsheet files and XML sch&aadficompanied with
genericode files, which stores possible enumeration vdlresoded types such as

"EN", "US”, "TR” for coded type Country.

For sustaining common and unambiguous representationnafeptual models, UBL
Naming and Design Rules (NDR) which allow for a unique repnéstion of document
artifacts are utilized. After finalization of modeling of clanent schema, the physical
representation of the produced conceptual model in XML 8&héXSD) is automat-
ically generated by following the Naming and Design RuleJ&L. In addition to
XSD of the document model, the XML schema generator aut@albtidetects depen-
dencies in the Business Information Entities and geneeatdisional XML schema files
for contained data type definitions, Business Informatiotities etc. In this physical

model, customizations are represented as XSD derivatieratipns.

The XSD schema of a conceptual document model is accompaitiedome informa-

tive supporting materials such as spreadsheet models rietime document artifacts
and genericode files. UBL prefers to present all details efdbcument artifacts in
spreadsheet formats, which are versatile and manageatiteaiataining the concept
details. The tool provides the same structure that is useddfining UBL document

models and generates one folder named as "maindoc” for tleadgheet model of a
document model and a folder named as "common”, which indides for the spread-
sheet model of Common Library Document artifacts includedhie document. The
generated genericode directory, i.e. "gl”, includes a fide dontrolled vocabularies

used in Code.Type in a specific format defined by UBL.

Furthermore, the new models can be added to the repositadhedbol by uploading
spreadsheet models. The tool can handle both MicrosoftlExceOpen @ice Calc
spreadsheet formats. It parses the spreadsheet file areldoadment building blocks

into the repository in order to be shared with the users.
e Gap Analysis Reporting Tool: Interoperability is the mamagof the most of the ap-
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plications in order to collaborate with other applicatiGeamlessly. The Gap Analysis
Reporting Tool compares the interoperability level of twessages according to iden-

tified 4 levels of problems. The details of the tool are présgin Section 4.3.

e Schematron Editor: UBL uses XSD for expressing normativeudeent constraints.
However, XPATH expressions can be used to subset the do¢cummtel given the
context. In a specific implementation of UBL 2.0, there mayalditional constraints
on the value space of information entities. For exampleg'Tatal Value of an Order
cannot be more than 50,000 USD”. There may also be rules alame&ndencies be-
tween values of the elements, such as "The Shipping Address Ime the same as the
Billing Address” or "The Start Date must be earlier than thedBate”. The former
type of requirements can be reflected to the UBL schemas leyrggiriction; however,
it requires schema modification. On the other hand, therlaie of requirements
cannot be represented through XSD schemas. Therefors, esedescribe these con-
straints through Schematron or XSL rules. Schematron Edita tool to define such
subsetting constraints on a document model through gralphger interfaces. It gen-
erates a schematron file to validate the documents agamsutbset model. The user
interface provides an abstraction on XPATH expression anthé user easily produce
schematron files without any knowledge on XPATH or schemmatiiche details of the

tool are presented in the Section 3.2.3.4

3.2 Features of the ISURF eDoCreator with Implementation D&ils

This section provides the usage and implementation ddtaithe elicited requirements pre-

sented in Figure 3.1.

3.2.1 Providing the graphical view of the document buildingolocks in the repository

The first functionality of the tool is to provide a list of alalable document building blocks
such as Message Assemblies, Aggregate Business Infomtatiities, Basic Business Infor-
mation, Qualified Data Types, and Unqualified Data Typeséndpository by switching over
tabs as shown in Figure 3.4. In the list, the document buglthlocks are identified according

to their Dictionary Entry Name, Status, Owner, CreationdD&ustomization Identifier and
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Profile Identifier. Dictionary Entry Name is théheial name of the artifact which is defined
according to the UNCEFACT CCTS guidelines. Status of an item can be either "Cittadi

or "In preparation”. Ifitis in preparation, this means tltas in the sand-box of the user, and
it is not available, or in other words, visible, to all otheseus of iSURF eDoCreator. If the
status is committed, then the component is visible to usegsaups that the owner selects.

The owner column specifies the username of the creator ottimaponent.

For initialization of the screen, user interfaces invoketDictionaryEntryNamesByTypeAn-

dUser operation of the guideline execution web service.

The tool provides the details of properties of these doctiimgitding blocks that are listed in
the table when a user selects the "properties” option of tpeyp menu that appears when a
right click is realized on the selected item. The right clickokes getByUniquelD operation
of the guideline execution web service and retrieves thaildetf the selected document

building block from the persistence layer via guideline@i®n engine.

iSURF eDoCreator

,mnuﬂ__m—mmu‘q:—mmmq- () Qualified Data Types )] Unqualified Data Types

Diionary By Narma [ o [ Ve | e | Gienooia|_ Gimiimion 5 Prie 12
application Response. Details Committed 20 OASIS 2006-12-12
Attached Document. Details Committed 20 oasts 2006-12-12
gill Of Lading. Details Committed 20 OASIS 2006-12-12
Catalogue Deletion, Details Cormmitted 20 oasIs 2006-12-12
Catalogue Item Specification Update. Details Committed 20 OAsIS 2006-12-12
Catalogue Pricing Update. Details: Committed 20 OASIS 2006-12-12
Catalogue Request. Details Committed 20 oAsIS 2006-12-12
Catalogue. Details Committed 20 OASIS. 2006-12-12
Certificate OF Origin. Details Committed 20 oASIS 2006-12-12
Cradit Note. Details Committ 20 0ASIS 2006-12-12
Debit Hote, Details d 20 oASIS 2006-12-12
Despatch Advice. Details G 20 OASIS 2006-12-12
Forwarding Instructions. Detsils 20 2006-12-12
Freight Invoice. Details € 2.0 2006-12-12
Invoice. Details Commitied 20 2006-12-12
Order Cancellation, Details Committed 20 2006-12-12
Order Change. Details Committed 20 2006-12-12
Order Response Simple. Details Committed 20 2006-12-12
Order Response. Details Committed 20 2006-12-12

Figure 3.4: Main Screen of iISURF eDoCreator

In the eBusiness Document Design and Customization Enwieon, the data models are
presented to the user as hierarchical graphical data motleésmodel presents the document

schema in a Russian Doll model. The artifacts are encapsiNdgthin each other according to
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their hierarchy while being presented to the users. Thiggsuation hierarchy is presented
to the user via Tree Interface as in Figure 3.6. In a tree resdecument artifact is represented
by its Dictionary Entry Name and the icon on the node indie#te type of document artifact.
By clicking on the nodes of the tree, users can expand thet@e and -if it is not a leaf node-
see the composition details of building blocks such as wAmpgregate Business Information
Entities, Basic Business Information Entities or AssacraBusiness Information Entities are
included in Message Assembly, or what is the Data Type of th@dBBusiness Information

Entity.

Aggregate Business Information Entity
Association Business Information Entity
= Aggregate Business Infarmation Entity
Data Type
i
5
1{’}
£
.
g Basic Business Information Entity
g
Data Type

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 alloasrs to see the whole data con-
tent of the component at a glance. However, UBL provides #iimition of UBL Document
Schema in a spreadsheet format in which rows correspondctongent building blocks, and
columns give the details of the component on that row. Furtbee, the properties of encap-
sulated document building blocks are presented in sepspatadsheets, so in order to have a
complete view of a document model; the user needs to explore than one spreadsheet by
going back and forward among document folders. For examien a user examines "Mes-
sage Assembly” content, he first needs to explore "maindoldef and open the spreadsheet

file. Then for each "Association Business Information Bfitdnd "Basic Business Informa-
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Message Assembly

£
—1.‘-}.' Aggregate Business Information
__‘ Association Business Information Entity
—.} Basic Business Information Entity
\_J Data Type
Data Type- Identifier
Content Component
v T 4
{» Supplementary Component

Figure 3.6: Tree Node Icons

tion Entity”, he goes back to common directory and open "UBan@non Library” spread-
sheet. Then for each Business Information Entity in eachgtAgate Business Information
Entity”, he should look for "Basic Business Information Eyit spreadsheet. After that for
finding correct data type, the user shall need to open Data $ppeadsheet folder for each
Basic Business Information Entity. This tool eases thealigation of the components of the

documents by presenting them graphically.

Furthermore, further details of the component such as ralitli, namespace, or definition
are presented to the user on the right panel when a node thaseaits a document building

block is selected as shown in Figure 3.7.

The business context of Message Assemblies and Businessnltion can also be viewed
by clicking on the link button "View Context” in the right pah The context of the entity
shows how the document building block is customized acaogrth business context, product

classification etc.
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‘Aggregate Business Information

Document My Documents My BBIEs

Dictionary Entry Name

Tree View of the Selected ABIE

v . Bl OF Lading. Detais

Properties of the Selected Item

Dictionary Entry Name:  8ill Of Lading. Details

Application Response. Details [ Bill OF Lading. UBL Version Identifier. Identifier UBL Name:  BillOfLading
Sibachied BucomnertiRetils - [ Bil OF Lading. Customization Identifier. Idertfier Version: 2.0
Bill Of Lading, Details - 5k Bil OF Lading, Profile Identifier, Identifier Status:
> E- Bill Of Lading. Identifier
Catalogue Deletion. Details Standart: UBL

Catalogue Ttem Specification Update. Details
Catalogue Pricing Update, Details

Catalogue Request. Details

Catalogue, Details

Certificate Of Origin. Details

Credit Note, Details

Dabit Note, Details

Daspatch Advice. Detsils

Forwarding Instructions, Details

Freight Invoice. Detalls

Invoice. Details

| Order Cancallation. Details

Order Change. Details

g Bill OF Lading. Carrier Assigned_ Identifier. Identifier

- 155 Bil OF Lading. UUID, Tdentifier

> ;&- Bill Of Lading. Issue Date. Date

& [, Bil OF Lading. Issue Time. Time

& [ Bil OF Lading. Name

[, Bill OF Lading. Description. Text

& (5 Bil OF Lading. Hote, Text

& [ Bil OF Lading. Document Status Code. Code
i Bill OF Lading. Shipping Order Identifier. Identifisr
g Bill OF Lading, To Order_ Indicator. Indicator
Tk Bil Of Lading. Ad Valorem__ Indicator. Indicator
& (i, il OF Lading. Declared Carriage_ Value. Amount
& T, Bill OF Lading. Other_ Instruction. Text

[ 8ill OF Lading. Consignor_ Farty. Party

Owner: OASIS

Minimum Cardinality: -

Maximum

Cardinality: -

Customization ID:

Profile ID:

Definition:

The Bill of Lading is issued by the party who acts
a5 an agent for the carrier or other agents to the
party who gives instructions for the
transportation services (shipper, consignor, etc.)
stating the details of the transpartation, charges,
and terms and conditions under which the
transportation service is provided. The party
issuing this document does not necessarily
provide the physical transportation service. It
correspands to the information on the
Forwarding Instruction. It is used for any mode

| L] Of Lading. Carrier_ Party. Party of transpart.
Order Response Simple. Details o
R LREN, YR T o Pty A Bill of Lading can serve as a contractual
Order Response. Details # L, Bill Of Lading. Shipment document between the parties for the
onder, et 1 G 8 g Do A ieryriamdon_ e menet i, MY

Figure 3.7: View of Additional Annotations of Document Bdiig Block

3.2.2 Modeling a Document Schema

Basically, it encapsulates six steps as described in thedinttion of UNCEFACT CCTS

Modeling Guideline Execution Engine.

3.2.2.1 Querying the Repository to Discover a Document Buling Block

At start-up view, all available document building blockdjieh the user has right to visualize,
are shown. But due to an excessive amount of available hgiloiocks users may have some
difficulties to find out the component that (s)he is looking forr #his purpose, within the

tool two different discovery features are provided namely, filter ancthea

i Filtering the list

At the bottom of each table listing document building blodkere is a text box which
narrows downs the list of visible document building blocksading to input value.

This operation tries to match Dictionary Entry Name of thenponents against the
input keyword. For example, as shown in the Figure 3.8, when’¢d” is entered,

it eliminates most of the document building blocks from tisg, land lists "Attacked

Document. Details”, "Cadit Note. Details”, and "Self Bikkd Credit Note. Details”
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and so on.

~ Documents 'Tawmxm-ﬁmm

+ Documents [ Aggregate Business Information Entit
Fomr o - Dictionary Entry Name
Attached Document, Details
Credit Note. Details

Credit Mote. Details

Credit Note. Details

Dictionary Entry Name

3. )
Application Response. Details
Application Response. Details

Attached Document, Details
Credit Mote. Details

Self Billed Credit Note. Details
Self Billed Invaoice, Details.

Bill Of Lading. Details
Catalogue Deletion, Details
Catalogue Item Specification Update, Details
Catalogue Item Specification Update, Details
Catalogue Pricing Update. Details
Catalogue Pricing Update, Details
Catalogue Request. Details
Catalogue. Details
Catalogue. Details
Certificate Of Origin, Details
Credit Note. Details

Credit Note, Detsils
Credit Note. Details
Credit Note. Details
Debit Note. Details

Figure 3.8: Filtering the List of Document Building Blocks

Querying the repositonis declared previously one of the burdens of adoptingCERFACT
CCTS methodology is the lack of an on-line queriable repogiarchitecture. Users
need to examine lots of flerent spreadsheets to find out the component that they re-
quire. As we built up an on-line repository on top of relatibdatabase, we can execute
SQL queries to retrieve the document building blocks from rpository. The result

list includes the standard document artifacts as well asitieement building blocks

that are created by iISURF eDoCreator users.

Abstraction on SQL query construction is provided for uskersugh developed Graph-
ical User Interfaces. The tool handles the interaction betwthe user and the reg-
istry/repository architecture in a user-friendly way through ith@lemented Rich In-
ternet Application Interfaces. The keywords which are ugsdalilding the query con-

straints are gathered from users via a graphical interfaben, these constraints can
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also be connected with logical Boolean "AND” and "OR” contwgs.

The client side sends gathered data fields, keywords andalogonstraints to the
Guideline Execution Engine, which forms the SQL query anelcaes it, by invok-
ing executeGenericQuery operation. For example, if a usaitsva document build-
ing block of which Dictionary Entry Name includes "Order” caDefinition includes
"ltem”, the results presents "Order. Details”, in the ialtrepository content, this result

set may change later as the repository evolves.

3.2.2.2 Creating a New Document Artifact by Assembling Avdable Document Build-
ing Blocks

To enlarge the content of a document building block, alreaehilable document building

blocks may be assembled to the target message schema.

For example, the invoice document in Turkey requires hasiiigC Kimlik No”, the citizen-
ship number, field which is used in Turkey to identify peopes.this is a local requirement,
a new identifier document artifact needs to be assembledatidy.FDetails” in order to model
a larger component satisfying Turkey’s national requiremé&o handle the above require-

ments, in the tool a graphical functionality is providedoiigh drag and drop features.

After the editing or customization process is initiatedresetview of a selected component is
shown at the middle of the panel. This area can be thought asdatsox of the document
designer: A user may have experiment some document stegamntil save button is pressed
found in the control bar. All the changes made in this sanddr@ memory-resident, after
Message Assembly creation is finalized; it is submitted gistey/repository architecture and
becomes visible to other users. The middle panel always stitsvdocument schema which
is created by the user; a user can customize, modify thetstagcpresented on this panel.
The structures presented in the left panel are repositenysit and they are not editable, and
just presented for examination purposes. The repositemgstare also presented in a tabbed
view. In the tabbed view only components that can be assehitiie the selected document
building blocks are presented. For example, while moddiiessage Assembly, Aggregate
Business Information Entity tabs and Basic Business In&tion Entity tab are presented.
There are also special tabs for the items created by usdrghweitiabel starting with "My ...”

tag in order to ease the users’ work. Because users genfirstlgreate the components that
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will be assembled, then assemble those components intarter Idocument building block.

A document building block assembly process is started vhighselection of an applicable
document building block from the document building bloclst. | The user is expected to
drag and drop the document building block from the left paaehe right panel in order to

assemble the selected schema. This process is visualiZesteps of Figure 3.9.

0y

E eDoCreator: e-Document Creator

Properties of the Selected Ttem

Customized ncuunl

» 7 Aowercs Crrge, puaie |

2] v ] Attached Document. Details

|/ T Attached Dacument. UBL Version Tdentifier. Identifier
» v/ 7} Attached Document. Customization Identifier. Identifier

|7] View / Change Business Context

@G g Version: 2.0

» (V]| attached Becument. rdemtifier
v, T Attached Dacument. UUTD. Identifier

"% Attachmert. Detals R |
» T Billing Reference Line, Details

» || (3, Attacked Decument. Essue Date. Date

» [, Biling Reference. Detalis

& i Branch. Details

[, Card Account. Details

» [ Catalogue Ttem Specification Update Line. Details
» [, Catalogue Line. Details

&[5 Catalogue Pricing Update Line. Details

¥ T, Catalogue Reference. Details

» g Catalogue Request Line. Detais

» [, Certificate OF Origin Application. Details

» [, Classification Category, Detsils

e
2
= EET W
T ‘attacheRoCument. Note, Text.

"l‘ﬂ‘i attached Document. Dacument Type Code. Code:

»|¥| T attached Document. Document Type. Text

»|v| g Mtached Decument. Parent_ Document Identifier. Identifier
» || TG, Attached Document. Perent_ Document Type Code. Cade:
| "L attached Document. Signature

» [V [} aetached Decument. Sentee_Party. Farty

»[V] T3, Mttmched Bocument. Receiver_Party. Party

V] D Attached Bocument. Attachmant

v /| . Attached Document. test. Air Transport
» [, Classification Scheme. Details ‘{ b/ [ airTransport. Details
» (g Commodity Classification. Detaiks
» [, Communication. Details
» [, Consignment. Detais
» [ Contact. Details
T Contract. Dets

{ Move Selected Ttem Up [} Move Selected Ttem Down

Figure 3.9: Implemented Drag & Drop Feature to Assemble Dt Building Blocks

When the user drops one of the document building blocks rgdarget message schema, the
information shown in Figure 3.10 requested in order to ereatew association that will link
the Message Assembly and added Business Information éntifihe requested information

is the property of this new association.

When the drop is completed the related fields of the Messagemisly and included Associ-
ation Business Information Entity Properties or Basic Bass Information Entity Properties
are updated according to input entered Property Term amgeRyoTerm Qualifier. The Ob-
ject Class Term of the dragged Basic Business Informatiaiityeis automatically updated
accordingly by the tool. For example, when "Address. LinextTis dropped to "Location.

Details”, then Dictionary Entry Name is updated to "Locatid.ine. Text".

34



Please fill in lﬂgn:iltinn Business Information Entity properties.

Definition;

Froperty Term Qualifier |

Property Term
Cardinality: 0 |£J 1 iii
(] Set maximum cardinality 'unbounded’,
 Submit || Jii Cancel

Figure 3.10: An Input Panel for requesting the Informatibattis required to assemble a
document building blocks

Furthermore, the tool automatically locates the draggedpoment according to conventional
ordering of UNCEFACT CCTS: Basic Business Information Entities are didgtefore Asso-

ciations Business Entities in the Message Assembly. Theyoaated at the end of their list
as shown in Step 4 of 3.9; however, users are enabled to chiaageder of the assembled
document building blocks through up and down buttons aftcsing the component to be

moved. These buttons are at the bottom side of the middld paBeo.

3.2.2.3 Creating a New Document Schema

To create a new document building block already existing filoeument building blocks can
be aggregated to form a larger components. For examples fiirece is no defined CPFR
message in UBL, a new Message Assembly is required to be bbypaggregating available
document building blocks such as Item. Details, Locatioetdls, Party. Details and so on

for creating an Item Information Request message.

After the user examined all available document buildingckéoand was not able to find any
document building block of which content is satisfying, issmay create new document build-

ing block and commit it to the repository. However, userssirietly recommended to check
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available ones from the repository before creating a newpom®nt. The options are provided
in the main screen as shown in Figure 3.4 under "Create DoguAréfact” menu. The pro-
vided options are "Create Document”, "Create Aggregateiitass Information Entity”, and
"Create Business Information Entity”. If users try to ceeatnew Message Assembly, (s)he

shall need to click on "Create Message Assembly”.

First, a panel is initiated to request Object Class Term,ritefn, Usage Rules, Namespaces
etc. as shown in Figure 3.11. After the user enters the irdiiom, "Start to Create” Button
shall be pressed. After this button is pressed, the user gsgmdble building blocks from
the list as described in Section 3.2.2. When the user thimkisthe Message Assembly is
completed according to Hiser business requirements, at any time- any step- the user ca
finish creating the Message Assembly and save it to the regeghository architecture. Until
the user presses save button, all the changes done fomgreatew document building block

are memory-resident and not submitted to the repository.

‘Aggregate Business Information
ABIEs  BBIEs My ABIEs My BBIEs Please enter the properties of the new item

v () Avallable Aggregate Business Infurmation Entities A

» _QMdress Line. Details H| Object Class Term Qualifier:

[, Address Line. Details a
o i ani Customized Document
b [ Address. Details
o= Definition: - -
b [y Address. Details v¥| , Ttem Information Request. petals

*

i 5 Address. Details Usage Rules: ¥ |/ 7. Ttam Information Request. Identifier
A
» B Al
¥ g Allowance Charge. Details

Business Terms: » ' Identifier. Type

le‘— Ttem ion Request. Requested Ttem
“ Requested Item. Itam

Constraint Lsnguages:

& [ Allowance Charge. Details Examples:

» _Q Allowance Charge. Details. W
Mamespace:

»Eg A je. Details

g Allowa

& [ Attachment. Details
b [ Attachment. Details

i [y Billing Reference Line. Details 7% Start to Create
|
I Ty Billing Reference Line. Details

& [, Biling Reference Line. Details
» _@ Billing Reference. Details

I [ Billing Reference. Details

¥ [igy Branch. Details

[ Branch, Details

Figure 3.11: An Input Panel for requesting the Informatibattis required to assemble a
document building blocks

The process is completely the same with the creation of armeygde Business Information
Entity process. Creating a new Basic Business InformatiotityEis similar to the above

process. However, this time the information shown in Figlife is requested.
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Dictionary Entry Name:

UEL Name:

Property Term Qualifier:

Property Term:
Version: 2.0

Status:

Standart: UBL

Owner: senan

Definition:

Business Terms:

Usage Rules:
Customization ID:
Profile 1D:

I_-,CJ Change Data Type

.J Change Business Context

Figure 3.12: A Panel for Creating Basic Business Infornmakmtity

3.2.2.4 Creating a New Document Schema Based on Existing Meld

One way of creating new models is to reuse already existimgirdent building block with

some minor maodifications. This can be realized by using ooigition features of the iISURF
eDoCreator. This feature will be detailed in Section 3.2&nother possibility to create
a new building block from the existing model is to refine a D&ype to generate a new
Qualified Data Type. iISURF eDoCreator has support for refirata Types. By using
iISURF eDoCreator users can either qualify an UnqualifiedaDafpe or further qualify a

Qualified Data Type. In the tool, no modification is allowed @dnqualified Data Types to

create a new one since UBL provides all basic data types émabe used.

For either qualifying an Unqualified Data Type or qualifyifugither a Qualified Data Type, a
user needs to initiate the process by a right click. For fiati an Unqualified Data Type,
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a user needs to right click on an Unqualified Data Type, anecséQualify”, whereas for
qualifying further a Qualified Data Type, a user needs tocselr item from Qualified Data
Type list and select "Customize” from the context menu tlsaiitialized. After that, the
initialized panel is the same in both processes, but Qualidiata Type has some prior infor-
mation or has already been customized with respect to "UifdaData Type” since it is

already "qualified”.

According to the type of Data Type document building blocklsas Text, Code, specifiable
restrictions that can be realized on Content ComponenéesariThe environment provides
some built-in restriction functions for this purpose. Thigufe 3.13 shows how Content
Component of Amount. Type is qualified. On the left panel,Bfa¢a Type is visualized in a
check tree graphical view so that the users can subset tipdesugntary components of the
Data Type. If the selected tree node is a Content Comportentight panel is initialized and
allows users to add restrictions to selected Content CommgenAvailable built-in restriction

functions for Amount. Type and Quantity. Type are Total BigFractional Digits, Maximum

inclusive, minimum inclusive, Maximum exclusive, Minimuexclusive. For Code. Type,
DateTime. Type, Date. Type, Identifier. Type, Indicatorpd@yName. Type, Numeric. Type,
Time.Type, Value. Type the built-in functions are ExpreasiMinimum Length, Maximum

Length, Length, Enumeration.

In addition to Content Component, Supplementary Companeraty also be edited in the
environment via subsetting available Supplementary Caorapts, in other words, adding or

excluding some of the Supplementary Components.

3.2.2.5 Deleting Document Building Blocks

From the context menu, which is initialized when the rightus® is clicked, users may se-
lect "Delete” option. This operation causes the deletioocpss for the selected document
building block. Users are enabled only to delete the compisrtbat are not committed to the

repository since committed document building blocks maysed by other users.

With the trigger of delete operation selection, the graphicser interface invokes "delete-
ByUniquelD” operation of the Guideline Execution Web Seeyiwhich detects the type of

the selected document building blocks and calls its intefunactions implemented specifi-
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Tree View of the Selected Data Type Properties of the Selected Content Component

v (W] =] Amount. Type Dictionary Entry Name: Amount. Content

V| - At Carbent
= L Definition: A number of monetary units specified in 3 currency wheare

[W] [ Amoust Curkncy. Identifier the unit of the currency is axplicit or implied,

Primitive Type: decimal

Add Restriction to Selected Content Component

Restriction Types: Total Digits *
|

Restriction Value:

| Add Restriction |

Figure 3.13: A Panel for Qualifying Amount. Type Content Gmnent

cally for the document building block types.

3.2.2.6 Storing a Document Building Block into the Reposity

The document design generated within the tool is memorgeesiuntil it is submitted to the
repository. Therefore, before switching between fun&iibies of the tool a user has to save it
and start up the other functionality to not to lose the wowdkt thias carried out. For example,
while creating an Aggregate Business Information Entity iBasic Business Information
Entity is needed, which is not available for now, a user shalle the created Aggregate
Business Information Entity as it is now, therystee shall initiate the creation process of the
new Basic Business Information Entity, and finally continaanodify the saved Aggregate

Business Information Entity and add the newly created BRgginess Information Entity.

A new item is submitted to the RegistRepository Architecture when user finalizes the cre-
ation or customization of an artifact. There are twéatient functions provided in the tool

for storing document building blocks into the repositorgave” and "Commit”. These are
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two-leveled functions. Save function marshals the gragtdata structure to the repository
and makes its status "In Preparation”, which means thatdleerdent building block is only
visible to the user, i.e. the owner, and it is still being @negal. Then to make it available
by other users and to finalize its creation, users need to @innCommit functionality is
available for the document building blocks of which stattes #n preparation”. saveToReg-
istryRepository operation of the Guideline Execution Welv&e is invoked for saving the
document building block and setStatusCommitted operatidhe Guideline Execution Web

Service is invoked for committing the document buildingdio

For saving document building block the client side convgrephical model objects to XML
format and submits the XML message to the server via webaeimiocation. At the server
side the objects can be submitted to the web server with theeation of any of three avail-
able storing operations, hamely saveBMT2Registry, salBE2Registry, saveBBIE2Registry

according to the type of submitted artifact.

The server parses the coming message and alters the cohterdeslying database tables.

The query functionality is realized over these persistgdatb.
XML Serialization of Document Building Blocks

The Core Components Technical Specification artifacts achasged between the Reg-
istry/Repository architecture and Flex Graphical User InterfacéML format. Therefore,
some methodologies are required for conversion of the septation from graphical data
model objects to XML format and XML format to database talol@s in order to retrieve or

store these artifacts. The XML representations of theaatsfare as follows:

The Figure 3.14 shows the XML representation of an AggreBatginess Information En-
tity. In the representation unique ID, entry type, dictighantry name, definition, qualifier,
object class term, business terms and context values tad.li&ntry Type indicates the type
of Business Information Entity: Its value shall be one of ARIE, ASBIE, or BBIE. The
contents of the Aggregate Business Information such asHasiness Information Entities
and Association Business Information Entities are listeldWw of the Aggregate Business In-
formation Element in BusinessinformationEntity XML Elente as analogous to spreadsheet
file representation of UBL artifacts. All of the BusinessimhationEntity XML Elements be-

tween one BusinessIinformationEntity Element with ABIE rigfype and the other one with
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<BusinessInformationEntity>
<UnigqueIl>UN01002092</Uniguell>
<Entrylype>ABTE</EntryType>
«DictionaryEntryName>Unstructured Address. Details</DicticnaryEntryName>
«Definition>The loeation, msing an unstruoctured address format, at which a particmlar
organization or person may be found or reached.</Definition>
<CObjectClassTermualifier>Unstructured</CbjectClassTermQualifiers
<0ObjectClassTerm>Address</ObjectClassTerm>
<£BusinessTerms,/>
<BusinessFrocessContext>In All Contexts</BusinessProcessContext>
«ProductContext>In All Contexts</ProductContext>
<IndustryContext>In All Contexts</IndustryContext>
<GeopoliticalContext>In All Contexts</GespoliticalContext>
<0fficialConstraintsContext>Hone</0fficialConstraintsContext>
<RoleContext>In All Contexts</RoleContext>
<SapportingRoleContext>In All Comntexts</SupportingRoleContext>
<SystemConstraintsContext>In All Contexts</SystemConstraintsContext>
</BusinessInformationEntity>

Figure 3.14: XML Representation of Business Informationitizn

ABIE EntryType belong to the first BusinessinformationBntivith ABIE Entry Type; in
other words, all the Entities defined under ABIE are the priogee of that ABIE until a new
ABIE is defined.

The Association Business Information Entity and Basic Bess Information Entity XML
representations are presented in Figure 3.15 and Figue Be&pectively. The representation
of associated Aggregate Business Information Entity ofo8igion Business Information
Entity can be found in file by looking at an Aggregate Businessrmation Entity of which
Dictionary Entry name is equal toAssociated Object Class Term Qualifier<Associated

Object Class Term. Detalils.

The XML representation of Data Type is shown in Figure 3.1inil&r to above artifacts,
associated Complementary and Supplementary Content Gmanijsoare listed below of that
Data Type until a new Data Type is defined. The Data Types oicHassiness Information
Entity are declared in the Data Type field of their reprede@ria

For presenting these types at the graphical side these Xldlesentations are parsed and
converted to the Objects. URNEFACT CCTS methodology has defined a number of entity
classes that should be used as building blocks of businessramt standards. In this subsys-
tem, we modeled these entities as Entity Classes. Theyeenalib re-use common building

blocks while creating interoperable business documerteobistandards.
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<BusinessInformationEntity>
<Uniguell>UNDO1001394</UniquelD>
<EntryTlype>ASBIE</EntryType>
<DicticnaryEntrylame>Buyer Party. Postal. Unstructured Address</DicticnaryEntryliame>
£Definition>The unstructured postal address for this buyer party.</Definitien>
<CbjectClassTermQualifier>Buyer</ChbiectClazsTermQualifier>
<0bjectClassTerm>Party</CbiectClassTerms
«PropertyTermQualifier/>
<FropertyTerm>Postal</FropertyTerm>
<AsscciatedCbjectClassTermQualifier>Unstructured</AsscciatedCbjectClassTermualifier>
<hssociatedCbiectClassTerm>Address</AsscciatedCbijectClassTerm>
<BusinessTerms/>
<MinCccurence>0</MinCccurence>
<MaxCccurence>1«</MaxCccurence>
<BusinessFrocessContext>Trade</BusinessFrocessContextc>
<FroductContext>In All Contexts</FroductContext>
<IndustryContext>In All Contexts</IndustryContext>
<GeopeliticalContext>In All Contexts</GecpecliticalContexty
«DfficialConstraintsContext>None</OfficialConstraintsContext>
<RoleContext>In All Contexts</RoleContexts
<SupportingRoleContext>In All Contexts</SupportingRoleContexts
<SystemConstraintsContext>In All Contexts</SystemConstraintsContext>
</BusinessInformationEnticy>

Figure 3.15: XML Representation of Association Businedsrimation Entity

<BusinessInformationEntity?>
<UnigqueID>UND10020586</UniquelIDs
<EntryIype>»BBIE</EntryType>
¢DictionaryEntryName>Unstroctured Address. Line Two. Text</DictionaryEntryName>
<Pefinition>The second free form line; expressed as text,
of the unstructured address.</Definition>
<0bjectClassTermQualifier>Unstructured</ObjectClassTermQualifier>
<0ObjectClassTern>Address</ObjectClassTerm>
<FropertyTermQualifier/>
<PropertyTerm>Line Two</PropertyTerm>
<RepresentationTerm>Text</RepresentationTerm>
<DatcaTypeQualifier/>
<DataType>Text. Type</Datalype>
<QualifiedDataTypelniquelD/>
<BusinessTerms/>
<MinOccurence>»0</Min0ccurence>
«MaxOccurence>1</MaxCccurence>
<BusinessProcessContext>In All Contexts</BusinessProcessContext>
<ProductContext>In All Contexts</ProductContext>
<IndustryContext>In All Contexts</IndustryContext>
<GeopoliticalContext>In All Contexts</GeopoliticalContext>
<0fficialConstraintsContext>None</0fficialConstraintsContext>
“RoleContexe>In All Contexts</RoleContexts
<SupportingRoleCeontext>In All Contexts</SupportingRoleContext>
<SystemConstraintsContext>In All Contexts</SystemConstraintsContexty
</BusinessInformaticnEntity>

Figure 3.16: XML Representation of Basic Business InforamaEntity

The class diagram of the client side objects is in Figure .3FL8thermore, in addition these

object models for graphical visualization, property view &diting values of properties and
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<DataType>
<UniqueID>UNG6</UniquelID>
<EncryType>DT</Encrylype>
<DicticnaryEntryName>Amonnt. Type</DicticnaryEntryName>
“Definitien>An amount with the cerresponding corrency unit.</Definitien>
<CoreComponentType>Amount</CoreComponentTypes
<RepresentationTerm>Amonnt</RepresentationTerm>
<DacalypeQualifier>ngualified< /DactalypeQualifier>

</DataType>

<DacaType>
LEntryType>SCL/EntryType>
<b0icticnaryEntryName>Amonnt. Currency. Code</DicticnaryEncryName>
<Definition>Represents the currency unit.</Definition>
<FrimitiveType>CurrencyCodelList</FrimitiveType>
<Enumeration>IS0 4217 2001 5</Enumeration>

</Datalype>

<DataType>
<EntryIype>CC</EntryType>
<DictionaryEntryName>Amount. Content</DictionaryEntryName>
<Definition>An amount with the corresponding currency umnit.</Definition>
<PrimitiveType>Decimal</FrimitiveType>
<Enumeration/>

</DataTlype>

Figure 3.17: XML Representation of Data Type

tree node view are implemented for each class object model.

3.2.3 Customizing a Document Model

The UBL was designed on an &0 principle according to Pareto’s Laywhich states 20%
of features accommodates 80% of requirements [27]. In dadsatisfy the remaining 20%
of the eBusiness requirements the business document sstamaeeded to be customized.
Therefore, nearly most of the large and small enterprised t@generate their own business
document customizations from standard document schendesan their property solution

specific business document schema or component by folloWBlg Customization method-

ology [6]

As described in Section 2.2.1, UBL provides guidelinesyiar types of customization, which
are conformant and compatible. These types describe tlemtetdt which generated doc-

uments schemas are interoperable with UBL standard dodusechemas. To summarize,

! The Pareto Law (also known as the 80-20 rule, the law of tta fétv, Haddad’s Theorem and the principle
of factor sparsity) states that, for many events, roughBt &® the d€fects come from 20% of the causes.
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Figure 3.18: Class Diagram of USEFACT CCTS Entities

UBL Conformant Customization Guidelines states that if dlgput customized schema is
still valid for a UBL standard schema, whereas UBL CompatiBlstomization Guideline
allows users to customize the UBL standard schema with éxeep but it states that it fol-
lows the methodology that is behind the UBL. The modelingremment supports both types
of customization recommended by UBL standard: Conformargt@nization and Compat-
ible Customization. iISURF eDoCreator allows (1) subsgtsource document model, (2)

extending source document model, (3) constraining doctimeifacts and (4) creation of
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new document artifacts from scratch (5) constraining thees@ with Schematron rules. All
the customization features - except 5th one - is providecu@distomization menu, which
appears in the context menu which pops up when a right clickggered on a document
building block. The Schematron Editor is available under Tlools menu. The fierence
between types of customization is not explicithffdrentiated in the tool with separate func-
tionalities; instead users are warned as they operate &m adhich will result in compatible
design. For example, if a mandatory element is discarded firee document model or if
the minimum cardinality of the document artifact is deceshghis action violates the UBL
conformance design rules. Accordingly, the warning remiogers that the design will be
compatible if the action is realized and let the user wittdtiae action. Once a user accepts
the compatible design warning, and continues to executadtien, warning mechanisms de-
activates it and no warning is displayed later since the oh@ou is conformant for that time

being.

The customization process for document building blockgdsted with the selection of a
document building block from the list of available documienilding blocks. User is expected
to right click on the selected component and select "Custefrfrom the initialized context

menu.

3.2.3.1 Subsetting or Extending a Document Content Model

For the customization process, the tree graphical viewesegted as a check tree in order to
let the user subset the document model according to thedisn&ocument schema can either
be extended or subset. These modifications can be realizewiways: either by deleting
or adding Association Business Information Entity Praperor Basic Business Information
Entity Properties. The deletion is done via right clicking the tree node component that
will be deleted and choosing the option of deletion, respelgt The addition is done via
dragging building blocks representations from the leftgdan the right panel as presented in

Section 3.2.2.2.

Furthermore, the user can customize Business Informatititids encapsulated in selected
document building block. Figure 3.19 illustrates how to smtbdocument artifact schemas
from tree interface. In the interface, when it is initializeéhe document artifacts which are

mandatory, i.e. minimum cardinality is equal to at least,@re presented as selected and in
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red text. When user decides to exclude it from the documémrsa, a warning is dispatched
to recall that eliminating mandatory element is againstdofarmant design rules and this
may cause interoperability problems. Furthermore, the msg also include some optional
elements, i.e. elements of which minimum cardinality isa@do zero, to its document design.
When user sets one of the optional document building bloskaandatory, the inclusion of
new information entities in its ancestral path, the opti@aments in an ancestral path are
also included as mandatory in the design. Alternativelygemvan element from the upper lev-
els is excluded, encapsulated elements of that excludetkeals are automatically excluded

from the document schema. This could be regarded as a rifiple.e

ABIEs BBIEs My ABIEs My BBIEs Customized Document
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w | Awvailable Aggregate Business Information Entities b £ —
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Figure 3.19: Subsetting the document model

[

3.2.3.2 Changing Cardinality Values of Document Building Bocks

In addition to subsetting, the occurrence number of the whacu building blocks may be
changed through User Interface via spinners as in Figur@. 3The "Set maximum cardi-
nality to 'unbounded™ checkbox sets the maximum cardigatid unbounded value without

altering the spinners’ value. The warning mechanism algelch cardinality values. Mini-
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mum cardinality can be increased to its maximum and maximanticality can be decreased
to minimum, otherwise a warning alert is dispatched. Furtfuge, in the tool since mini-
mum cannot be higher than maximum cardinality, or vice vetsautomatically adjusts the

cardinality values with respect to the other.

™) Application Response. Details e
vi=I e . Dictionary Entry Name
» (V| T, Sppication Resposse. UBL Version Tdentife: . loentife — :

Ld} _13’ R — o i Application Response, Response Time. Time
"Iil 'ﬁ' A atrom Response. Costonyze ten Tdenther. Tdentfer

» |V (g Appication Response. Profile Sdeatifier. Tdentifer

> |V i@ Amplication Responee. Identifier Cardinality : |i - 1 I_:
> V| (g Appiication Response. Issus Date. Gate || Set maximum cardinality ‘unboundad’,
¥ V| . Application R spanse Date. Date

> ‘_] Date. Type

<
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>V _J_ Aypplication Responwe. Sender_ Perty. Farty

> Application Response. Recelre:_ Party. Party

=
=

X[
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Figure 3.20: Changing Cardinality

3.2.3.3 Changing Business Context Values

One way of constraining document artifacts is editing Cent@alue of document artifact
according to context in which business process take platiesrefore, in the tool, user can
change the context values of Business Information Entities customization process. In
order to define appropriate document schema, which reflectsigdustry, product, geopo-
litical etc. requirements, the context in which businesxpss takes place shall be analyzed:
so the user interface asks for the context values of thetthugpiness document schema, since
context is a key driver to precisely determine business imgaand intent of information def-
inition and exchange. When user clicks on the root node ob#ieg customized document
building block, on the right most panel a link button is showith "View/ Change Business
Context”. By clicking on this link button, user can initiaiee context value assignment pro-
cess. There are eightftérent Context Categories introduced by the/ONFACT CCTS:
Business Process Context, Product Classification Conedltistry Classification Context,
Geopolitical Context, @icial Constraints Context, Business Process Role Contexip@t-

ing Role Context, and System Capabilities Context. Theséegb categories are introduced
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in Core Components Technical Specification as follows [4]:

e Business Process Context - The primary Context Categodypeovides many useful

distinctions in the analysis of Core Components.

e Product Classification Context -specifies the goods or aesvinvolved in the collabo-

ration.

¢ Industry Classification Context -specifies a particulaustdy from which parties are

involved in collaboration.
e Geopolitical Context - specifies where the business prdsdese conducted.

e Official Constraints Context - specifies any legal restrictionsequirements on the

business process.

e Business Process Role Context - Every partner in a Busimesg$s data exchange has
a particular role - buyer, seller, etc. It specifies the rdey@d by the user and their

trading partners.

e Supporting Role Context - specifies the significant parttberathan receiver or sender

that will be using the data

e System Capabilities Context - specifies any major restristithat can be caused capa-

bility of the legacy systems.

By using the panel presented in the Figure 3.21, user cagrassime values to context cate-
gories in order to specify main characteristics of a businecess for which the document
schema is designed. In the panel, each Context Categorpussh a separate tab. To add a
search value for a specific Context Category, the user didlan corresponding tab of that
specific Context Category and then click on "Add” button aftelected the Context Value,
or drop the selected value onto the context category tableomext category may use more
than one Classification Schema. For example, the Industntebvalues can be assigned
from Universal Standard Product and Service Specificationternational Standard Industry
Classification Schemes. Some defined context values areddadthe tool as declared in
UN/CEFACT CCTS guidelines. For example, WNEFACT Catalogue of Common business

processes is loaded for adding Context Values for businesegs category. UREFACT
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CCTS guideline also recommends using following recognizegdk lists that provide author-

itative sources for dierent context categories:

e Business Process Context
— UN/CEFACT Catalogue of Common business processes
e Product Classification Context

— Universal Standard Product and Service Specification (UDSP
« Custodian: GS1
— Standard International Trade Classification (SITC Rev .3)
% Custodian: United Nations Statistics Division (UNSD)
— Harmonized Commodity Description and Coding System (HS)
x Custodian: World Customs Organization (WCO)
— Classification Of the purposes of non Profit Institutionsisey households (COPI)

« Custodian: UNSD
¢ Industry Classification Context

— o International Standard Industrial Classification (ISIC)
« Custodian: UNSD

— Universal Standard Product and Service Specification (USSP op-level Seg-

ment [digits 1 and 2] used to define industry

% Custodian: ECCMA
e Geopolitical Context

— Country - 1S0O 3166.1

To delete a previously added Context Value from the list aftext values, user shall select a
value from the context category table and drop it to the kaska; the deletion of Context
Value may also be realized by clicking on the basket iconr afédecting a value from the

table.
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Figure 3.21: A Panel for Constraining Context Values

Furthermore, for "@ficial Constraint” and "System Capabilities Context”, usams allowed
to create its own Custom Context Value by declaring its Gfiaasion Scheme, Value and

Meaning after checking the 'Create custom Context Valug' (fagure 3.22).

Create Customn Context Value |£|

Classification Scheme:

Value:

Meaning:

Figure 3.22: A Panel for Custom Context Value

By clicking the "Save Changes” button user can finalize thestr@ining document context

values.
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3.2.3.4 Schematron Editor for Constraining a Document Mode

An XML schema is used in most of the applications to model thecture of an XML doc-
ument. It can specify the valid elements that can occur in@ghent, the order in which
they can occur, and express constraints on certain asfgdtisse elements. However, busi-
ness organizations may need to define some business rulemsirain the values used in
UBL documents in a way that XSD validation cannot specifyilgag hese kinds of asser-
tions can be expressed with Schematron [22] language, vihackmall language for making
assertions about the presence or absence of patterns in Xklintents. For example, Den-
mark and Sweden define subsets of UBL 2.0 for customizatiday®ring on business rules

implemented in Schematron.

In the iISURF eDoCreator a document specific Schematron iEdiimplemented to handle
creation of Schematron files through graphical interfa@éss functionality is available under

the Tools menu.

When the main screen is initialized, the list of all visiblecdment models is presented to the
user in the left-most panel. This list enables the user exaihie document models and select

the one on which they will work on.

j Documents My Documents Document Content Hierarchy '3 Schema

| Dictionary Entry N [, Attached Document, Datails ]
b [}, Attached Document. UBL Version Identifier. Identifier
Application Response. Details 2
[, #ttached Document. Customization Identifier. Identifier
Application Response. Details -
¥ [ Attached Document. Identifier
Attached Document. Details
il 0 Identifier. Type

m » [} Attoched Document. ULID. Tdentifier

Bill O Lading. Details b g}, Attached Document. Issue Date. Date

Bill Of Lading. Details & [ Attached Document. Issue Time. Time

Catslogue Deletion. Details ¥ [, Attached Document. Hote. Text

Catalogue Item Specification Update, Details | » T Attached Document. Document Type. Text

Catalogue Pricing Update. Details 4 [ Attached Document. Farent_ Document Identifier. Idertifier |
Catalogue Request. Details T v Atached Dacment. Parent_ Document Type Code. Code

Catslogue, Detsils » [}, Attached Document. Line. Taxt

¥ . Attached Document. Signature
Certificate OF Origin. Details =

w [ Signature. Details
Credit Note, Detsils -] 1

Debit Mote. Details W75} Signature. Note. Text

Despatch Advice. Details » 17} Signature. Validation Date. Date

Forwarding Instructions. Details - (3 Signature, Validation Time. Time

Freight Invoice. Details > EE\gnmm Validator Tdentifier. Identifier

Invoice. Details - » [} Signature. Canonicalization Method. Text &
Filter: | Cordinality:  1:1

Figure 3.23: Schematron Editor
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When a document model is clicked on, on the middle panel ggappresentation of the
selected document model is initialized as described ini@e&.2.1. After the document
model on which constraints will be defined is decided, usarsed the document model by
checking the 'Set Document’ check box. Then left-most paeebmes invisible, but user can
redo it by unchecking the checkbox. As seen in 3.23, on thg-rigpst panel XML structure
of schematron file is presented with Schematron root nodéhdrXML structure, there are
title element, namespace element and pattern elementshwahé represented as children
of this root node. The schematron tree is populated withepatiodes as user defines new

schematron patterns as shown in Figure 3.24.

¥ 5, Pattern: Customization ID check
1'-3&' Rule :Cardinality Check
g.-'f Context:/doc:Attached Document/che: CustamizationID
¥ ¢ Assert
& test: "count(.}) >= 1 and counti.}) <= 2"

&' assert: occurence of CustomizationID shall be between 1 and 2

Figure 3.24: Schematron Pattern Representation

Furthermore, in the tree namespace and title are also peesas nodes as shown in Figure
3.25.

¥ [g Schema
& Title: Application Node Schematron File
v g‘ MNamespace
& Prefix: srdc

& URL: http:f/www.srdc.com.tr

Figure 3.25: Schematron Title and Namespace Element Reyetion

While forming schematron file all processes are handledhigalty from the user interface.
Setting Title Element
Title element is used in schematron files for a human readileleUsers can add a title either
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by right clicking on root node and selecting "Add Title” opti or clicking the upper menu.
When user selects adding title option, user is requestedtés a title and press "Set” button,

which appears on the right-down corner as seen in the Figdfe 3

Title: | }his is a3 UBL- TR schmeatrc

L Set Jl Cancel |

Figure 3.26: A Panel for Setting Title Element

Setting Namespace and Prefix Elements

Schematron can also be used to validate XML instance dodsrtteat use namespaces. Each
namespace used in the XML instance document should be dddtethe Schematron schema.
The element used to declare namespaces are the ns elemehtskbuld appear as a child
of the schema element. The ns element has two attributesndrprefix, which are used to
define the namespace URI and the namespace prefix [22]. dstiinelement is similar to
Adding Title and this time you need to select "Add Namespaaad enter URI and prefix

values as seen in the Figure 3.27.

Furthermore, in the tool prefix and URIs automatically ass@ywhen a document building
block is selected from the document model. It retrieves rsmaee and its prefix from the
document building blocks and uses these namespace valilexwfistructing the schematron

file.

Mamespace Prefix: srdc

Mamespace URL: | hitp:/ /www.srdc.com.tr

Set [ | Cancel |

Figure 3.27: A Panel for Setting Namespace Element

Adding Pattern Elements
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Schematron is as flexible as to define a variety ffedént constraints on a document model.
In this document specific Schematron Editor we address tinenmm schema needs. Available

patterns that can be defined by using the editor are availaiger a menu item.

¢ Validating mandatory elements Users can validate that certain elements are present.
For setting an element as mandatory users need to seledetherg and assign a name
for this pattern. Furthermore, they can set the text thabweitlisplayed when validation

does not perform.

The panel is shown in Figure 3.28. Node Path is automaticatyaccording to the
selected node. 'View Pattern’ link button pops a bottom pape The bottom panel
visualizes XML excerpt for the generated pattern. "Candbeifton closes this pop-up
view and "Save” button adds this pattern to the Schematrlertiéie as shown in Figure
3.28. If all the input fields required to build the pattern & scomplete, a warning is

displayed in a red text at the bottom corner.

e Validating non-applicable elements Similar to mandatory elements it is sometimes
needed to exclude some elements from the document modethiEgrattern, a panel

is also developed. The excluded document check panel cédmolagsn Figure 3.29.

e Validating cardinality of elements

A constraint which specifies whether a specific number of &qudar element needs
to be included in the message can be checked with a schenpatitenn. To check the
cardinality value user can select any comparison functiens, !=, <, <=, >, >=from
the menu. For comparison value user can enter an input valcleoose to compare it
with the cardinality of another document building block kigking on ”...” button. User
can constrain both minimum cardinality and maximum caitdyaFurthermore, user
can set a comparison relation between minimum cardinatityraaximum cardinality

with "and” or "or” Boolean clauses. The panel is as in the F&y8.30.

e Validating presence of avalue

User can validate that an element appears in the instanitdasra value. For example,
an <authoy> element is not valid whilecauthor-Tom Robbins/author is a valid el-

ement for the validation of presence of a value. For this kihwullity checks, user can
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Rule for Mandatory Element Check

Rule Name Issue Time-Mandatory
MNode Path Jdac: AttachedDocument/cbe: IssueTime
Text to Display Issue Time element must be
presant
Save View Pattern

<sch:pattern name="Issue Time-Mandatory" =
=sch:rule context="/doc:AttachedDocument/cbe: IssueTime" =
<sch:assert test="count{.) &gt; 0 "=
Issue Time element must be present
</schiassert>
<fsch:rule=
< /sch;pattern=

Cancel |

Figure 3.28: A Panel for Creating a Pattern for Checking Maoy Elements

Rule for Excluded Element Check

Rule Name excluded element
Node Path Jdoc:AttachedDocument/cbe: MNote
Text to Display ‘Note Text hlémen;‘. must be
excluded
Save | View Patfern

Figure 3.29: A Panel for Creating a Pattern for Checking &oketl Elements

specify a schematron pattern. The implemented panel isatime svith the mandatory

element check, but the pattern generated by the tooffisrdnt. User needs to select a
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Rule for Cardinality Check

Rule Name IssueDate Cardinality
Mode Path Jdoc: AttachedDocurment/cbe: IssueDate
Minimum Cardinality count(/doc: AttachedDocument/cbe: IssueTime) | ... |
CompareFunction | == -
Maximum Cardinality 5 [ o
Com pareFunction [ = L
Relation of Two Comparesion _J) AND (s) OR
" Text to Display show cardinality of issuedata

| Save View Pattern

Figure 3.30: A Panel for Creating a Pattern for Cardinalibe€k

node from the document model, set the rule name and entet méssage.

e Validating element content

To validate that an element has a certain value, user cart fede’Validating matching
value of an element” menu item. For this comparison, useraciha value from text
input, compare the value with value of another node or uptogenericode file as seen

in the Figure 3.31. Furthermore, user can also realize ampgtation of these features.

For example, in UBL-TR schemelD attribute of cac:Partytdaation/cbc:ID shall
be one of TCKN VKN HIZMETNO MUSTERINO TESISATNO TELEFONNO S}
TRIBUTORNO TICARETSICILNO TAPDKNO BAYINO ABONENO SAYACNO
This kind of constraints can be declared through elementecbwalidation. For im-
plementing such a constraint, user can upload a generidedetfich specifies possi-
ble values, and then schematron pattern can be automatigaierated with the tool.
Genericode file is uploaded to the server side and then ptrsetiieve the code values.

Then coded values are passed to the client side to formalkzeest value.

¢ Validating conditional presence or exclusion

A co-occurrence constraint constrains one or more compsrtdrdocument content
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Rule for Match Values of Element

Rule Name Language Check

Node Path Jdoc: AttachedDocument/cac: SenderParty/cac Language
EM
TR

Jdoc: Attached Document/cac: Recaiver

Input Values ) Upload from a Genericode File | ) Enter Input Values | Specify a Node Value
Text to Display check for language
" compability
Save View Pattern
B

<sch:pattern name="Language Check">
<sch:rule context="/doc: AttachedDocument/cac: SenderParty/cac: Language" =
<sch:assert test="normalize-space(text() )= 'EN' or normalize-space(text{))= TR' or normalize-space(text()) = normalize-sp
check for language compakility
</schiassert>
=fsch:rule=
=/sch: pattern=

Cancel |
S

Figure 3.31: A Panel for Creating a Pattern for Element Qurf#heck

based on one or more other components of document conteet.bdsis can be the
presence or absence of content or particular values of mbntEBor example, one
could assert that for each itemized information entity thdiased on the UBL party,
cac:Partyldentificatigicbc:ID must be present. For this kind of restrictions a condi

tional presence or exclusion panel can be used as seen ireE@2.

There are four types of options:

— Mutual Presence:
This means that the second specified element can exist dagantthe existence
of the first specified element. In other words, if first seldatdéement exits then
the second selected element must exist or if first one doesxigit then second

one must not exist.
— Mutual Exclusion:

This means that the second specified element can exist dagandthe exclusion
of the first specified element. In other words, if first seldakement exits then the
second selected element must not exist or if first one doeexistt then second

one must not exist.
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— Conditional Presence: This means that the first specified element implies the

existence of the second specified element. In other worfisstitelected element

exits then the second selected element must exist othesgi@nd one may or

may not exist.

— Conditional Exclusion: This means that the first specified element implies the

non-existence of the second specified element. In othersydfrdirst selected

element exits then the second selected element must notogixeswise second

one may or may not exist.

Rule for Cardinality Check

Rule Name chack
Condition:

Mutual Presence

») Mutual Exclusion

) Conditional Presence

!

Conditional Exclusion

First Node Path Jdoc: AttachedDocument/cac: ReceiverParty
| Second Node Path Jdoc; AttachedDocument/cbo: DocumentType | Set I
Text to Display if reciever party exists B

then Document Type

| Save | View Pattern

=sch;pattern name="check">
<schirule context="/doc: Attached Document/cac: ReceiverParty" >
<schiassert test="{count(.) ;at 1 and count(/doc: AttachedDocument/cbe: DocumentType)= 0) or
({ count(. )= 0 and count{/doc: AttachedDocument/cbe: DocumentType) ;gt0)">
if reciever party exists then Document Type needs to be excluded or vice versa..
<fsch:asserts
=fschirule=
</sch:pattem=

[«]

]

Figure 3.32: A Panel for Creating a Pattern for Conditionasence or Exclusion Check

Similar to other patterns users needs to enter a rule namtestrst element and the

second element and enter a text message to be displayednipieting the creation

of the schematron pattern. The first element is the elementishselected from the

document model displayed at the left-hand side, while thersaé element is set from a

pop-up window which is opened when "Set” button is clicked.

Retrieving Schematron File
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After saving all constraints, a tree model representingsitteematron file is formed as in
Figure 3.33. The tree can be updated by adding new patteansemu items or deleting the

title element, namespaces elements or pattern elemenighblick on the nodes.

MNamespace
& Prefix: srdc
@ URI: http/ /. srdc.com tr
¥ (g Pattern: Customization ID check

W & Rule :Cardinality Check

f Context:/doc: Attached Document/ che: CustomizationID
¥ @ Assert

# test: "count(.) >= 1 and court(.}) <= 2"

\F 4

f’ assert; occurence of CustomizationID shall be between 1 and 2
z : check
! ¥ Ui Pattern
¥ 4 Rule Conditional Presence Check
& Context:/dac:Attached Dacument /cac: ReceiverParty
v @ Assert
y { count(.)= 0 and count{/doc: Attached Document/che: DocumentType) ;at 0)"

& assert: if reciever party exists then Document Type needs to be excluded or vice versa..

Figure 3.33: The Representation of a Schematron File

Finally, user can download the schematron file named wittddwiment model Dictionary
Entry Name by clicking Download Schematron File button. sTfile processing mechanism
is handled at the server side and the file retrieved by thatctiele via its URL. A sample

generated schematron file can be shown in Figure 3.34.

3.2.4 Enriching the Repository, Uploading a New Document Mael

As new document models are generated by standard bodiesrsy the generated spreadsheet
models which are created externally without using the taol loe uploaded to the repository

and features of the iISURF eDoCreator can be utilized and thaéela can be shared with a
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<?aml version="1.0" encoding="UTF-8"7>
<sch:schema xmlns="http://www.ascc.net/xml/schematron"
xmlns:sch="nhttp://www.ascc.net/xnl/schematron”
xmins:doc="urn:oasis:names:specification:ubl:schema:xsd:0rder-2"
zmlns:cbhe="urn:ocasis:names:specification:ubl: schema:xsd: CommonBasicComponents—2"
xmlns:cac="urn:ocasis:names:specification:ubl:schema:xsd: CommonAggregateComponents-2">
<sch:ns prefix="doc" uri="urn:oasis:names:specification:ubl:schema:x=d:0rder-2" />
<sch:ns prefix="cbc”™ uri="urn:casis:names:specification:ubl:schema:xsd: CommonBasicConponents—2" />
<sch:ns prefix="cac" uri="urn:oasis:names:specification:ubl:schema:xsd:CommonAggregateComponents-2" />
<sch:pattern name="check For Order™>
<sch:rule context="/doc:0rder/cbc:ID">
<=sch:assert test="count(.) &gt; 0 ">
mandatory element nust be present
</sch:iasserty
</ach:rule>
</ sch:pattern>
<sch:pattern name="fdsfdsfs">
<sch:rule context="/doc:Order/cac:TaxTotal™>
Lach:assert fEsE="commt|.} =D "3
Exclude element must be excluded
</sch:assert>
</sch:rule>
</sch:pattern>
<sch:pattern name="nodevalues">
<sch:rule context="/doc:Order/cbc:S5alesOrderID™>
<sch:assert test="count|.)} &gt;= count (/doc:Order/cac:AllowanceCharge)
and

tesd

</sch:iassert>

count{.} &lt;= count{/doc:Order/cac:OrderLine/cac:Lineltem)”>

</schirule>
</sch:pattern>
<sch:pattern name="presence™>
<sch:rule context="/doc:Order/cac:0rderline/cac:Lineltem/cbc:ID">
Lach:.assext test="text|] = "' "&

Figure 3.34: An Excerpt from a Sample Schematron File

wider community.

UBL uses spreadsheet files for the representation of an assenodel in tabular form; a
spreadsheet file is available for each document, which tthescthe assembly of components
into specific types of documents. The spreadsheet model®wseo define Basic Business
Information Entities and Association Business Informatigntities as shown in Figure 3.35.
Each business information entity (BIE) is defined in a simgle. Row background color dis-
tinguishes between BBIE (white), ABIE (pink), and ASBIE&gn). The details of associated
Business Information Entities are found iftdrent spreadsheets: Basic Business Information
Entities are stored in CommonBasicComponents spreadahdehggregate Business Infor-
mation Entities are stored in CommonAggregateCompongntadsheet. Columns of the
spreadsheets define the metadata associated with eachreamhpgpe. Many of the spread-

sheet columns are determined by JEFACT CCTS requirements.

From the main menu panel, user can select uploading a do¢umoetel from either Microsoft
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<?aml version="1.0" encoding="UTF-8"7>
<sch:schema xmlns="http://www.ascc.net/xml/schematron"
xmlns:sch="nhttp://www.ascc.net/xnl/schematron”
xmins:doc="urn:oasis:names:specification:ubl:schema:xsd:0rder-2"
zmlns:cbhe="urn:ocasis:names:specification:ubl: schema:xsd: CommonBasicComponents—2"
xmlns:cac="urn:ocasis:names:specification:ubl:schema:xsd: CommonAggregateComponents-2">
<sch:ns prefix="doc" uri="urn:oasis:names:specification:ubl:schema:x=d:0rder-2" />
<sch:ns prefix="cbc”™ uri="urn:casis:names:specification:ubl:schema:xsd: CommonBasicConponents—2" />
<sch:ns prefix="cac" uri="urn:oasis:names:specification:ubl:schema:xsd:CommonAggregateComponents-2" />
<sch:pattern name="check For Order™>
<sch:rule context="/doc:0rder/cbc:ID">
<=sch:assert test="count(.) &gt; 0 ">
mandatory element nust be present
</sch:iasserty
</ach:rule>
</ sch:pattern>
<sch:pattern name="fdsfdsfs">
<sch:rule context="/doc:Order/cac:TaxTotal™>
Lach:assert fEsE="commt|.} =D "3
Exclude element must be excluded
</sch:assert>
</sch:rule>
</sch:pattern>
<sch:pattern name="nodevalues">
<sch:rule context="/doc:Order/cbc:S5alesOrderID™>
<sch:assert test="count|.)} &gt;= count (/doc:Order/cac:AllowanceCharge)
and

tesd

</sch:iassert>

count{.} &lt;= count{/doc:Order/cac:OrderLine/cac:Lineltem)”>

</schirule>
</sch:pattern>
<sch:pattern name="presence™>
<sch:rule context="/doc:Order/cac:0rderline/cac:Lineltem/cbc:ID">
Lach:.assext test="text|] = "' "&

Figure 3.35: An Excerpt from a Sample Spreadsheet Document

Excel .xlIs file or Open@ice Calc .ods file, which is formatted according to UBL Sprbads
Design Rules. Furthermore, user can validate the spreatgheheck whether it is consistent
with the UBL Spreadsheet Design Rules and provides feedioadétting the user update the

spreadsheet model.

3.2.4.1 Validating a Document Spreadsheet Model

The spreadsheet models generated outside of the tool casidazlad to the iISURF eDoCre-
ator environment as mentioned previously. However, in otdeheck its consistency with

UBL spreadsheet design rules, a validation mechanism sheall to be implemented. Fur-
thermore, providing feedback to user is vital for the usgrg;e there is no mechanism which

helps users to correctly format their spreadsheet model.

For this purpose, iISURF eDoCreator provides validation f@edlback mechanisms which

check for following guideline rules:
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1. Column Header Check: In the UBL Spreadsheet, there atg tie headers in a row,
which describe document building blocks attributes found spreadsheet. They are as
UBL Name used in XSD file, Dictionary Entry Name, Object Cléasalifier, Object
Class, Property Term Qualifier, Property Term, Representdterm Index, Data Type
Qualifier, Data Type, Associated Object Class Qualifiero&iged Object Class, Busi-
ness Terms, Cardinality, Component Type, Definition, EXasypVersion, Business
Process Context, Geopolitical ContextfiGial Constraints Context, Product Context,
Industry Context, Role Context, Supporting Role Contextst&n Constraints Con-
text in their column index order. One feature of the validiatmechanism is to check
whether the headers are well formed and in their preseneg.d¥drthermore, it checks

if there exists any column header value, which is not reczghi

2. UBL Name Syntax Check: UBL provides Naming and Design Ruléhich regulates
how to transform the conceptual model to a physical modetofding to these regu-
lations, every document building block and every attrithae a unigue representation
at a syntactic level. In the Spreadsheet model UBL formdlthese with a spreadsheet
formula UBL Names according to UBL Naming and Design Rulese Tormula is as

follows:

¢ =SUBSTITUTE(SUBSTITUTE(CONCATENATE(IF(EX2 Universally Unique”-
’UU"E12),IF(G12i¢112;H12;F12);CONCATENATE(IF (122 dentifier”;"ID”;-
IF(I12="Text""™;112))));" "");""™)

This formula reimplemented in Guideline Execution EngiselUBLNameGenerator
which retrieves the data from rows and columns to find outembid BLName and then
compares it with the user input to see whether they are densisr not . If not, it

provides a feedback to the user declaring that "UBL Name tisarmed correctly”.

3. Existence check of Associated Aggregate Business Irgtom Entity of Association
Business Information Entity: As mentioned in Section 2elvéry Association Business
Information Entity encapsulates an Aggregate Businessnmdtion Entity and relates
an Aggregate Business Information Entity with another dnehe spreadsheet model,
by retrieving Object Class Qualifier and Object Class, Ditiry Entry Name of the
associated Aggregate Business Information Entity can heired. This validation

mechanism checks for if that Aggregate Business Informétintity is available in the
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repository. Otherwise, it declares that it refers to an &ggte Business Information

Entity that does not exist.

. Existence check of Data Type of Basic Business Informaintity: As mentioned in

Section 2.1.1 every Basic Business Information Entity resented by a Data Type.
This validation mechanism checks for whether the Data Tysseor not in the repos-
itory and provides feedback to the user according to restdt. this purpose, first of
all, it obtains Dictionary Entry Name of Data Type from Datgp@ Qualifier and Rep-
resentation Term of Basic Business Information Entity arelcates a query on the

repository for inquiring Dictionary Entry Name of Data Type

. Dictionary Entry Name Check: Every document buildingckldias a Dictionary Entry
Name, which is formed according to UBL Naming and Design glings. They basi-
cally formalized from the concatenation of Object ClasgiidProperty Term and Rep-
resentation term. This mechanism checks every row of theasigsheet to see whether

they are well-formed according to these guidelines.

. Cardinality Check: This mechanism controls if the caatliy cell of the spreadsheet

contains either an integer value or unbounded cardinality®l.

. Entity Check: In the document spreadsheet model AgggeBasiness Information
Entity, Basic Business Information Entity and AssociatBusiness Information Entity
are allowed to be declared. This mechanism checks for if tlhement consists of any

document building blocks other than allowed ones.

3.2.4.2 Submitting a Spreadsheet Model to the Repository

The uploaded spreadsheet model is saved to the repositbeyiploaded spreadsheet is valid.

For this purpose, it parses the uploaded document file, whiehher .ods file or .xls file and

submit them to the repository through SQL queries. It patisedile row by row and updates

the tables in the repository accordingly and creates a ndity dar the loaded document

model. Thus, later they can be retrieved from the reposiémiy graphical presentation can

be formed.
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3.2.5 Producing the Documentation of Designed Document Medl

The documentation of the conceptual model graphicallyesgmted in the environment can
be exported to the outside of the tool in a zip archive packageat which includes XML
Schema (XSD) documents of the UBL format, its spreadsheeteta@nd genericode files.
The zip archive folder has a structure as shown in Figurefd/3®downloaded Bill of Lading

document model.

F] Bill of Lading
a g(
LineStatusCode-2.0.gc
& mod
4 |. common
#)uBL-CommonLibrary-2.0
#)uBL-qDT-20
4 | maindoc
S uBL-BillOfLading-2.0

a4 ) xsd
- common
CCTS_CCT_SchemaMedule-2.0
Codelist_CurrencyCode_|S0_7_04
Codelist_LanguageCode_|S0_7_04
. Codelist_MIMEMediaTypeCode_LANA_7 04
Codelist_UnitCode_UNECE_7 04
 UBL-CommenhggregateComponents-2.0
UBL-CoemmenBasicCompenents-2.0
UBL-CommenExtensionComponents-2.0
UBL-CoreComponentParameters-2.0
UBL-ExtensionC ontentDatatype-2.0
| UBL-QualifiedDatatypes-20
UnqualifiedDataTypeSchemahiodule-2.0
o mamndoc
BillOfLading

Figure 3.36: Folder Structure

UBL uses the W3C XML Schema Definition Language, which is egmeing the most
widespread adoption. Although other schema languagesteaisafer their own advantages
and disadvantages, UBL has determined that the best appiaradeveloping an international

XML business standard is to base its work on W3C XSD.

The conceptual models represented in the graphical vieocanthe basis for XML schema

for related business documents. The process of derivirggthehemas is very rigorous and
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there should be a unique way of representing these data ashéie UBL TC has a subcom-
mittee for UBL Naming and Design Rules (NDR), which createmanprehensive document
with rules for naming and overall design in UBL XML componei order to provide the
uniqueness. For example, it says that "Names for XML congirmust use camel-case capi-
talization, such that each internal word in the name begitis an initial capital followed by
lowercase letters (example: AmountContentType).” All ttieumentation generated within

the iISURF eDoCreator is consistent with these guidelines.

The xsd folder found in the zip archive file contains mainded eommon directories, which
contain XSD schema of the Message Assembly and common XSOnuets of common

components such as Aggregate Core Components and Basi€Gamgonents, respectively.

The models persisted in the repository are automaticatiglszed to XSD files according to
Naming and Design Rules of UBL. In the persistence layerceptual models of document
building blocks are stored and documentation engines ele¢ML schema artifacts from
them to form XSD files when user initiates the transformatiércore components to the
appropriate XML schema representation. The XML schemarmgémeautomatically detects
dependencies in the document model and generates adtitizschema for Common
Basic Components and Common Aggregate Components. The Xifcss form the logical
level business document model to which every documentrinstaxchanged between two

B2B systems must comply with.

The schema of the Message Assembly begins with the definificome namespaces and
some import elements. Then the Message Assembly is definéMbaslement and its type

is declared as a complex type. The XML schema generatotaége@er every Association
Business Information Entity in the Message Assembly andtroots a complexType with a
sequence for each. As shown in Figure 3.37 Cross Invoice ddesdssembly includes an
Association Business Information Entity and two Basic Bask Information Entities. Ad-
ditionally, in a definition of a complex type cardinality ortnation of the included elements
is also given with minOccurs and maxOccurs attributes. Tdeslelement namespaces such
as cac, chc are used according to UBL convention; they reptesommon an aggregate
component and a common basic component, respectively.othédn of these namespaces

addresses the content of the second downloaded directory.
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<?xml wersion="1.9" encoding="UTF-8"7?>
<xsd:schema

xmlns:xsd="http://www.wd.org/2081/8MLSchena”
xmlns:cac="urn:oasis:names:specification:ubl:schema
xmlns=""urn:oasis:names:specification:ubl:schema:xsd
xmins:cbo="urn:oasis:namesspecification:ubl :schema
amlins-udt="urnun:unece::uncefact:data:specification
xmlns:cets="urn:un:unece :uncefact :documentation:2"
xmlns:ext="urn:oasis:names:specification:ubl:schems
xmlns:qdt="urn:oasis:names:specification:ubl:schema
{usd:impert

:xsd:C
:Cross_Inuoice"
:usd:CommonBasicComponents-2"
tUinqualifiedDataTypesSchemaModule :2"

:xsd:C
:xsd:QualifiedDatatypes-2'>

namespace="urn:oasis:names:specification:ubl:schema:xsd:C

targetNamespace=""urn:oasis:names:specification:ubl:schema:xsd:Cross_Invoice"”
elementFormbefault="qualified” attributeFeormDefault="unqualified” version="2.9"

s=2%

egateComp

99

ExtensionC s=-2"

1]

.

egateComp

99

schemalocation="._/ JUBL-C

{usd:import
FUBL-C

schemalecation="../ sicC

ggregateConp

s-2.0.xu5d"/>

namespace="urn:oasis:names:specification:ubl:schema:xsd:CommonBasicComponents-2"

s-2.0.xsd"/>

{xsd:import

{xsd:import

<{usd:complexType name="CrossinvoiceType™>
x50 :sequence’

</xsd:sequence’
{/xsd:complexType>
</xsd:schema?

{xsd:element ref="cac:IssuerinuoicelssuerParty” minbccurs=
{xsd:element ref="cbc:Identificationldentifier”
<xs5d:element ref="cbc:ContainmentProcedureText” mindccurs="9' maxBccurs="1"/>

namespace="urn:un:unece:uncefact:data:specification:UnqualifiedbataTypesSchemaModule:2"
schemal scation="../common/UngqualifiedbataTypeSchematodule-2.8.xsd"/>

namespace="urn:oasis names:specification:ubl:schema:xsd:QualifiedDatatypes-2"
schemal ocation="../common/UBL-QualifiedDatatypes-2.8.xsd"/>
{xsd:element name="Crossinuoice” type="CrossInuoiceType™/>

" maxBeeurs="1"/>
1" max@iccurs="1"/>

winlceurs=

Figure 3.37: XSD of Message Assembly

The second directory, common, includes XSD files of Commomgrégate Components,

Common Basic Components, Unqualified Data Types, Qualifieth Bypes and Code Lists.

Similar to Business Message Type, Aggregate Businessnieftion Entities are also repre-

sented in XSD files. In Figure 3.38, a schema definition of Aggte Business Information

Entity is shown.

{xsd:element name="DefinedTradeContact” type="TradeContactType"/>

DirectTelephoneSpecifiedCommunication” minOccurs="0" maxfccurs="1"
TelephoneSpecifiedCommunication” minOccurs="9" maxOccurs="1"/>

MobileTelephoneSpecifiedCommunication” minOccurs="9' maxBccurs="1"

/>

minbccurs="0" maxlccurs="1"/>
(24

{¥sd:complexType name=""TradeContactType">
{xsd:sequence’
{¥sd:element ref="
{¥sd:element ref="
{xsd:element ref="TelexSpecifiedCommunication"” wminODccurs="9" maxOccurs="1"/>
{xsd:element ref="FaxSpecifiedCommunication”
{xsd:element ref="
{xsd:element ref="EmailURISpecifiedCommunication” minliccurs="8" maxlccurs="1"/>
{xsd:element ref="chc:DepartmentHaneText"” minlccurs="0" max@ccurs="1"/>
{xsd:element ref="chc:TypeCode" minbccurs="0" maxOccurs="1"/>
{xsd:element ref="cbc:PersonMameText” minlccurs="0" maxlccurs="1"/>
{xsd:element ref="cbc:ldentificationlidentifier” minBccurs="0" maxfOccurs="1"/>
{/4sd:sequence?
{/¥sd:complexType>

Figure 3.38: An excerpt from Common Aggregate Components

As shown in Figure 3.38 if the complex type refers another @om Aggregate Component

defined in that file, it does not declare namespaces, but iéldr@ent refers to a Common

Basic Component, then it uses cbc namespace, since theimactiefinition are represented
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in a different file.

Figure 3.39 shows an excerpt from Common Basic Componehtnsx file and defines a

complex type which includes Text type which is an unqualifiath type.

{¥sd :complexType name="'CompleteNumberTextType':
Lxsd :simpleContent>
Lxsdextension base="udt:TextType' s>
{fxsd isimpleContent>
</usd icomplexType>

Figure 3.39: An excerpt from Common Basic Components

Figure 3.40 shows Code Type, unqualified data type schemASfile, the attributes of
the type are declared with their names, types and use. Formeain Figure 3.40, all of the

attributes are defined as optional.

{xsd:complexType name="Codelgpe™>
<xsd:simpleContent>
{xsd:extension base="xsd:normalizredString™>
<{xsd:attribute name="1istI10” type="xsd:nermalizedSiring” use="pptisnal”/>
<xsd:attribute name="listRgencyld” type="xsd:nermalizedString” use="sptisnal™/>
{xsd:attribute name="listAgencyHame” type="xsd:string” use="sptismal”/>
<{xsd:attribute name="1listHame™ type="xsd:string” use="sptismal”/>
{xsd:attribute name="listVersisnl0” type="xsd:nermalizedString” use="eptismal”/>
<xsd:attribute name="name” type="xsd:strimg™ use="sptismnal”/>
<xsd:attribute name="1anguageld” type="xsd:language” use="pptisnal™/>
<{xsd:attribute name="1istURI" type="xsd:anyRI” use="optisnal”/>
<{xsd:attribute name="1listSchemeURI” type="xsd:anyURI" use="sptismal”/>
</xsd:extension>
<{/xsd:simpleContent>
{/xsd:icomplexType>

Figure 3.40: An excerpt from Unqualified Data Type

Furthermore, the tool generates spreadsheet model of dphigal model for enabling ver-
satile document modeling. The document models generatiihvihe tool can be exported
to the outside of the tool and can be shared and worked on attkile of the tool by using

simple dfice software such as Microsoft Excel or on-line Google Dodieaton.

For this purpose, the conceptual model persisted to thesitepp is retrieved, and they are
marshaled to spreadsheet files according to UBL spreadstyézand design. Similar to XSD
folder hierarchy, spreadsheet folder is available unded file and it consists of two other
folders: maindoc and common. Maindoc folder includes aagskeet model describing

a conceptual model of the retrieved document model and comnaudes the models of
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common library elements.

Finally tool presents genericode files for defining codesliska. Enumerations or con-
trolled vocabularies for Coded Values. In UBL 2.0, only #hreode lists are enumerated
in the schemas: (1) The CurrencyCodeContentType for iatemnmally standardized currency
codes, (2) The BinaryObjectMimeCodeContentType for MIMEading identifiers and (3)
The UnitCodeContentType for unit codes. In fact, the ottoateclists used in UBL are not
enumerated in the schema expressions. As shown in FiguteJBY has a special formatted
XML file for encoding these controlled vocabularies. Col#ehdescribes the meta-data and

Rows defines codes and their names. iISURF eDoCreator ates foese genericode files.

<ColummSet>
<Columm Id="code™ Use="reguired">
¢Data Type="normalizedString™/>
<ShortMame>Code</ ShortName>
</ Column>
<Key Id="codeKey">
«ColumnBef Ref="code"/>
«ShortName>CodeFey</Shorcilama>
</ Key>
«Column Id="name™ Tze="pgptional®™>
¢«Data Type="string"/>
£5hortHame>Name</ ShortName>
f Coluamn>
< /ColumnSet
<SimpleCodelisc>
<RowW>
“Walue ColumnBef="code™>
<SimpleValue>AFD</SimpleVainer
i/ Value>
«Value ColumnRef="nam="}>
<S5impleValue>Dirham</SinpleValue>
«/Value>
</ Row>

Figure 3.41: An excerpt from Genericode file

The documentation process is done at the server side siadelék based User Interface is
not able to handle file management or processing. The Gnalekecution engine interacts
with the persistence layer and forms the XSD files, spreaddiles and genericode file by

examining relations. After that, URLs of formed files aregebto the interface side to let it
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retrieve the files by accessing their URLSs.

3.2.6 Protecting Privacy of Users and Document Models

iISURF eDoCreator is a tool which let its users collabor&fiveork thanks to its web based
implementation. An on-line web tool is shown as new ways taokwepllaboratively and
promote your research on-line. In the iISURF eDoCreator #regted document building
blocks become available to the other users when creator @srttre component. However,
there is an important issue in this sharing mechanism thedshto be addressed to preserve

privacy, i.e. access rights. There are two questions to beened:

e Who can view my documents?

e Which documents are | allowed to view?

All of these access rights are adjusted via grouping prgpbkrthe iISURF eDoCreator group-

ing option is provided for both users and documents buildilogks.

Like to all web based application, iISURF eDoCreator regugiaging up and signing in the
environment in order to initiate the use of tool featuresl uslers have a unique username,
which identifies the users. Users can subscribe to the grangscreate a new group by
using the identification of their usernames. For creatingoaig a user needs to click on the
"Manage Groups” menu item and then select "Create GrougboptAfter that the creation
of group is completed by setting a group name. The admin ajitbep is set as the username

of the creator.

Furthermore, to subscribe to a group user again needs kaoelitManage Groups” menu item
and then select "Open Groups Panel” option. At this time apamich shows all available
groups is initialized as shown in Figure 3.42. In the grogp, lihe text color of the group
name identifies three flierent categories: light green indicates the groups thaisbeowns,

dark green indicates the groups that the user is a membeddifraily the red text indicates

that the user is neither subscribed nor owned.

There are two types of groups in iISURF eDoCreator: PublicRudhte Group. The public

groups are the groups which do not need any authorization fin@ group owner for joining.
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Figure 3.42: Managing Group Options

The works of standardization organizations are hold inipudybups. Users join to the public
groups just by clicking on "Join this group” button withougiting for the approval of the
group owner. Unlike to public groups, to enter to a privateugruser needs to click on "Join
this group” Button and write a request text message to thepgosvner since user needs the
owners’ approval before joining a private group. Hences thakes document building block

only to be available to group members and preserve privacy.

To leave a group, users need to first select the group nametifrefist and click on "Leave
this group” button. This way, users can manage the initsildhown in Figure 3.42, which

show all available document building blocks which are \esifo the user.

Furthermore, every document building block has a groupisth identifies the groups that
are allowed to see the created document building block. efbeg, creators need to initialize
the object’s group before committing it to the repositoryother words, users need to select
groups which are able to visualize the selected documeldibgiblock. User can only share

the document with the groups which/blee is a member of.

70



User's Groups Object’s Groups

Object Type: Document Message

senan senan
Dictionary Entry Name: Application Response. Details

PUBLIC

NES Group Name: testCommunity

e Creia Y Group Admin: senan

Number of Groups: 34

Number of Objects: 0

ADD |

Figure 3.43: Managing document building blocks’ groups

As shown in Figure the group panel has three sections: Irethband side the list of groups
that user has subscribed is shown, in the middle the documelaing block details and
selected group details are presented and at the right hdedh& document building blocks’
groups are shown. As users click on "Add” Button, the groupcted on the left is added
to the right panel. For sharing a document with a group, theeswef the document building

block shall be the member of that group.

Finally as a miscellaneous feature of the iISURF eDoCreatian say that iSURF eDoCre-
ator is a multilingual tool which let users change the irgteef language from a drop-down
menu list. Currently the tool supports both Turkish and Eglhowever it is implemented
in an expandable manner and the language options can basadr&zhenever the profile file

is translated to any other language.
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CHAPTER 4

Use Cases: UBL-TR Customization and Gap Analysis between

UBL-TR and PEPPOL Project

iISURF eDoCreator provides a document modeling environrfenisers to assemble their
documents from common components according tg@CEBFACT CCTS document model-
ing methodology and customize these documents using UBtuatmization methodology.
When the document building blocks are derived from a comneomasitic specification with

well-defined rules, it becomes possible to achieve eleitttmrsiness document interoperabil-

ity.

iISURF eDoCreator tool has been used to derive the UBL 2.0ocoraint elnvoice, Turkey
[15] from the standard UBL 2.0 elnvoice. Such customizatiare becoming popular recently,
especially within the scope of the large scale integratimjept, PEPPOL (Pan-European
Public Procurement Online) currently being implemente&imope. PEPPOL will be pro-
ducing UBL 2.0 conformant invoice, order, virtual compargssier and catalog schemas
to be customized to the Member States and we believe thatulhiecly accessible iISURF
eDoCreator tool provides an opportunity to help with thasgt@mizations. Furthermore, the
tool proved to be very useful in performing the gap analysisvieen NE3JBL Invoice [11]
and elnvoice, Turkey [29]. In this section, the details ofvhi8 URF eDoCreator is used in
UBL Turkish Localization Subcommittee and how gap analyitveen NEBJBL Invoice

and elnvoice, Turkey is produced are given.
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4.1 UBL-TR elnvoice Interoperability Profile

Turkey’s elnvoice Interoperability Profile is being realizby the Revenue Administration
(Gelir idaresi Baskanligi, GIB) [30]. The GIB elnvoice Interohility Profile addresses all
the layers in the interoperability stack, namely, the cohtd the elnvoice documents, the
transport and communication interoperability and theress process layer interoperability.
For the Document Content Layer, the UBL 2.0 Invoice docuseme localized to Turkey
according to the "conformant” customization guidelinesUBL. For this purpose iISURF

eDoCreator is utilized and local documents are generated.

The "interoperability profiling” in the Information Techlagy means fixing the roles, the
business processes and the interactions in a given usesaazario and then determining the
standards to be used at each layer of the interoperabititk spossibly by further restrict-
ing them. The interoperability stack involves the documamitent layer, the transport and
the communication layer and the business process layer.bdsie e-business requirement
of authentication, confidentiality, integrity and non-uelation must also be handled by the

profile.

In this section, we mainly focus on document content of timeate Interoperability Profile

of the Revenue Administration (Gelidaresi Baskanhgi, GIB) of Turkey. GIB [30] is in
charge of revenue management in Turkey including implemegrihe state revenue policy;
ensuring to collect the governmental claims; measuringdisés of all exceptions, exemption
and discounts in the tax laws or other fiscal laws and carrgirigax inspection and audit at

the direction of main policies and strategies determinethbyMinistry of Finance.

In order increase itsficiency and fectiveness towards accomplishing its tasks, the Revenue
Administration has realized an elnvoice Interoperabiigofile. In this first phase of the
implementation, only the invoicing process is considemsdithe other procurement processes
such as ordering and payment are left as future work. Herecentitching of the Invoice to

other electronic documents like order is not considered.
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4.1.1 The GIB elnvoice Interoperability Profile: Document Content Layer

For the GIB elnvoice Interoperability Profile Document GanttLayer, the UBL 2.0 Invoice
documents are localized to Turkey through the work of OASE._Uurkish Localization

Subcommittee [15] according to the "conformant” custortic@aguidelines of UBL.

The UBL documents can be customized to specific needs in twe asdescribed in Section
2.2.1. The "conformant” customization which is used in Tykallows the XML instances

in the customized implementation to also conform to theioaigstandard UBL 2.0 schemas
hence providing interoperability with other conformantemas. The UBL Invoice document

model in spreadsheet can be shown in Figure 4.1.

UBL Name ~ Dictionary Estry Mame 7 Object ¥ Property Property Term” P rty Term © Property Term © Represestation
Clazz  Term Possessive ry Nows Term
Invaice Invoice, Details Invaice
UBLYersionlD Invoice. UBL Wersion Identifier. Identificr Invoice UEL Yersion Identifier UBL Yersion Identifier  Identificr
CustomizationlD Invoice, Customization ldentificr. |dentifier Invoice Customization Identifier Customization Identifier Identificr
ProfilelD Invsice. Profile Identificr. Identifier Invoice Profile Identifier Profile Identifier Identifier
] Invoice, Identificr Invoice Identifier Identifier Identifier
Copyindicator Invoice. Copy_ Indicator. Indicator Invoice Copy Indicatar Indicatar Indicatar
uuio Invoice. LIUID. Identifier Invoice uuio uuio Identifier
ue Date. Date Invoice Date Date
ue Time. Time: Invoice Time Time
InvoiccTypeCods oice Type Code. Code Invoice Invoice Type Code Invaice Type Code Code
Mate Invoice. Mote, Text Invoice Mate Mate Text
TaxPointDate Invaice. Tax Point Date. Date Invaice Tax Paint Diate Tax Point Date Diake
DocumentCurrencyCade Invoice. Document_ Currency Code. Gode Invoice Document Currency Code Currency Code Code
TuxCurrencyCode Invoice. Tax_ Currency Code. Code Invoice Tax Currency Code Currency Code Code
PricingCurrencyCode Invoice. Pricing_ Currency Gode. Code Invaice Pricing Currency Code Currency Code Code
PaymentCurrencyCode Invoice. Payment_ Currency Code, Code Invoice Payment Currency Code Currency Code Code
PaymentAlternativeCurrency  Invcice. Pagment Alternative_ Currency Gode, Code Invoice Payment Currency Code Currency Code Code
AccountingCostCode Invaice. Accounting Cost Code, Code Invsice Accounting Cost  Code Accounting Cost Code  Code
AccountingCost Invoice. Accounting Cost. Text Invoice Accounting Cast Accounting Cast Text
LineCounthlumeric Invoice. Line Count. Mumeric Invoice Line Count Line Count Mumeric
InvsicePeriad Invaice. Invsice_ Pericd. Period Inuoice Invoice Feriod Periad
OrderReference Invoice. Order Fieference Invoice Order Fieference Order Reference
BillingReference Invaice. Billing Reference Invoice Billing Reference Billing Reference
DespatchDocumentFef erenc  Invoice. Despatch_ Document Reference. Document Reference  Invoice Dezpatch Diocument Reference Document Reference
ReceiptDocumentPieference  Invoice. Receipt_ Document Reference. Document Freference  Invoice Rreceipt Document Feference  Document Reference
OriginatorDocumentPieferenc Invoice. Originator_ Document Frefercnce. Document Fieference  Invoice riginatar Document Feference  Document Reference
ContractDocumentPieference Invoice. Contract_ Document Freference. Document Feference  Invoice Cantrack Document Peference  Document Reference
AdditionalDocumentFeferen  Invoice. Additional_ Document Reference, Document Reference Invoice Additional Document Reference Document Reference
Eignature Invoice. Zignature Invaice Eignature Fignature
i i Invoice. ina_ Supplicr Party. Supplier Party Invoice Accounting Supplier Party Fupplier Party
L in_ Customer Party. Custamer Party Inwaice Accounting Custemer Parky Customer Parky
PayecParty Payee Party, Party Inwaice Payes Party Party
BuyerCustamerParty Buyer_ Customer Party. Customer Party Invsice Euyer Customer Party Customer Party
ZellerSupplicrParty . Seller_ Supplier Party. Supplicr Party Invoice Teller Supplier Party Fupplier Party
TuxFiepresentativeParty Invoice. Tax Fepresentative_ Party. Parky Invoice Tax Farty Farty
Diclivery Invoice. Delivery Invoice Diclivery Diclivery
DicliveryTerms Inuoice. Delivery Terms Invoice Diclivery Terms Diclivery Terms
Paymenthleans Invoice. Payment Means Invaice Payment Means Payment Means
PaymentTerms Invaice. Payment Terms Invaice Payment Terms Payment Terms
PrepaidPayment Invcice. Prepaid_ Payment. Payment Invoice Prepaid Payment Payment
AllowanceCharge Invaice. Allowance Charge Invaice Allowance Charge Allewance Charge
TuxExchangeRate Invoice. Tas_ Exchange Frate. Exchange Fate Invoice Tax Exchange Fate Exchange Rate
PricingExchangePate Invaice. Pricinag_ Exchange Pate. Exchange Rate Invoice Pricing Exchange Rate Exchange Rate
PaymentExchangeRate Invoice. Payment_ Exchange Fate. Exchange Rate Invoice Payment Exchange Rate Exchange Fate
PaymentAlternativeExchange - Invoice. Payment Alternative_ Exchange Rate. Exchange Rake  Invoice Fayment Exchange Rate Exchange Rate
TuiTotal Invoice. Tax Tatal Invoice Tax Total Tax Total
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Figure 4.1: UBL Invoice Document Model

The following changes are made to UBL 2.0 elnvoice documehtke localizing them to the

GIB Profile. The requirement of business changes among iesyrmdustries and business
processes. The UBL schemas allow the communities to extemdidcument schemas by
adding new elements, which are not described in the abditsitess model of UBL. These
kinds of customized artifacts are positioned under a reseelement named UBLEXxtensions

found at the beginning of all UBL documents. Indeed, the "Utensions” element allows
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for conformant customizations by restricting the use of-iBL elements inside these tags.

The optional "UBLExtensions” element is used to include#uBL data elements specific to
the intended use in Turkey. For example, the XSL files thatiaesl to visualize the Invoice

documents are embedded in the "UBLEXxtensions” element.

Furthermore, the optional information entities in the orég UBL 2.0 Invoice documents that
are not necessary for the GIB Profile are removed. For exartifdgePointDate” entity is

removed from the Invoice document, since in Turkey the '#&ate” is used to indicate the
point at which the tax becomes applicable. Clearly, remptie optional elements does not
violate the conformance to the original UBL schema. Thisasalthrough check tree option

of iISURF eDoCreator.

There are additional constraints on the value space of thenation entities in the GIB Pro-
file. For example, a constraint is introduced to check whdtheesum of "TaxAmount” items
of the "TaxSubtotal” elements in a "TaxTotal” entity is edjtmthe "TaxAmount” item of the
respective "TaxTotal” entity. Such requirements are ré#l@édn the UBL schemas through
Schematron rules. iISURF eDoCreator has a document spetiairtatron Editor, which pro-
duces Schematron files from graphically generated asssrtidhe details of Schematron

editor is described in Section 3.2.3.4.

Finally, the customization of the code lists is realized e Tlde lists are used to convey the
meaning of the values in the data elements. In UBL 2.0, onlyetitode lists are enumerated
in the schemas: (1) The CurrencyCodeContentType for iatemmally standardized currency
codes, (2) The BinaryObjectMimeCodeContentType for MIMEading identifiers and (3)
The UnitCodeContentType for unit codes. The other cods lised in UBL are not enumer-
ated in the schema expressions. Instead, UBL uses a comrsentygee called CodeType,
which is an extension of "xsd:normalizedString” for all mlents expressing values from the
code lists. This constraint is also added to documents gir@chematron Editor as it lets the
users to upload Code Type enumerations either through bdserd input field or a genericode

file.
The resulting document tree is in Figure 4.3.

After these modifications, the documentation of the UBL-TRoice document is retrieved

from the iISURF eDoCreator. The UBL 2.0 package includes fdegvery code list. These
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Figure 4.2: Customizing UBL 2.0 Invoice to UBLTR Invoice

files are separate from the provided XSD schemas and they arstandard format. For the
GIB Profile, these files are generated for the codes used keyJuFor example, a value set
for "TaxTypeCode” basic business information entity isateel. Some example values for

this value set are: Income Tax, Value Added Tax (VAT), andrfptdax.

Validation of the elnvoice, Turkey: UBL 2.0 recommends a-plw@se validation technique
since the specification of the default values directly indblgemas makes itfticult to modify

the code lists to meet customization requirements. In tliei@plementation, the two-phase
validation technique is used: in the first phase, an inconmrgice document is validated

against UBL 2.0 GIB elnvoice XSD schemas.

If the instance passes the first phase, in the second phashécked against the rules, which
specify GIB business constraints on the values of the elenetthe instance. These rules are
specified through Schematron language. If the instancepdmth phases successfully, it is

delivered to the processing business application.
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Figure 4.3: Visualization of UBL TR Invoice Document Schema

4.2 Pan-European Public Procurement Online - PEPPOL Projet

UBL is being adopted by several communities around the wedgecially in electronic gov-
ernment applications. The first government to use UBL IrevascDenmark. The use of UBL
Invoice is realized through the f&ntlig Information Online UBL (OIOUBL) [8]” Project
and has been mandated by law for all public-sector busisessBenmark. Furthermore,
in Sweden, the National Financial Management Authorityoremended UBL Invoice cus-
tomized to Sweden, namely, Svefaktura [9] for all governimese. Following the success of
Danish and Swedish examples, representatives from DeniMarway, Sweden, UK, Finland
and Iceland have created a Northern European Subset (NESP[IUBL to ensure interop-
erability among these countries. Furthermore, Revenueiidiration of Turkey chose UBL
2.0 as the electronic document standard to be used in thésihudational elnvoicing system
and generated Turkish UBL 2.0 customization (UBLTR) [15he$e kinds of standardized
electronic business processes have already realizedgherhpact of collaborations, gener-
ating savings on administrative and transaction costs inyireting invoices and orders by

fax or email, the reduction of data entered manually andithe businesses spend queuing,
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filling out forms and sorting out paper work.

The large scale integration project, PEPPOL (Pan-Eurofa#iic Procurement Online)
will be producing UBL 2.0 conformant invoice, order, virtt@dmpany dossier and catalog
schemas to be customized to the Member States. The objettive PEPPOL-project is to set
up an integrated pilot solution across borders, capitaligach country’s strengtdvantage

in existing national systems that jointly facilitate theabling of an EU-wide interoperable

solution for public eProcurement.

PEPPOL aims to demonstrate an integrated operationali@oltitat builds upon national
systems and provides cross border access to public ePnoeatrsupporting the full cycle of
e-procurement activities. In other words, any economigaipe in the EU and the EEA can
respond to and enact upon any published public tender thouighe EU and the EEA com-
munity from their own national infrastructure to anothetimaal infrastructure throughout

the framework provided by PEPPOL-project.

Since this pilot project focuses on cross-border actwitigthin the procurement process,
UBL TR Localization will also participate into the initiae to follow the work and influence

the definition of specifications as they will be developed. nBgking sure that their systems
will work together later, as in inline with PEPPOL objectivaconomic operators in Turkey
can attend cross-border published public tenders and capukiic sector contracts anywhere

in the EU. This is a crucial step towards completion of theyi&ircuropean Market.

The project will not replace but rather build on existingioaal e-procurement systems using
information and communication technologies to enable ttteoommunicate with each other.
However, in any case this requires national solutions frah Isuppliers and governments

need to be aligned with common European standards, whithegilire some investment.

For this requirement, a new tool is developed to perform tige @nalysis betweenfiirent

customizations of UBL to show the interoperability leveltioé compared document models.

4.3 A New feature: Gap Analysis Reporting

Although UBL Conformant schemas are valid for UBL standarkdesna, there is still to do

to interoperate two systems adoptingfelient UBL Conformant message definitions. For ex-
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ample, although both NES and UBLTR are conformant subset$Btf 2.0 standard, there
are some incompatibilities between them. For examplaydice/LineCountNumeric” is re-
quired as a mandatory element in UBLTR, whereas this elementluded from NES. There-
fore, first of all, it is needed to find how problems can arisélevimapping two exchanged
messages among the system in order to handle these proibarefore, first of all, require-
ments of the gap analysis tool are elicited and some proldgetd are identified according to

UBL Conformant Customization Guidelines.

4.3.1 Interoperability Problem Levels

There are four types of issues that may cause interopayapilbblems between two con-
formant customization of UBL from document content persigecaccording to cardinality
values of Basic Business Information Entity and AggregaisiBess Information Entity. Car-
dinality of Basic Business Information Entity indicatesatther the Basic Business Informa-
tion Entity Property represents a not-applicable, opliomandatory antbr repetitive char-
acteristic of the Aggregate Business Information Entitheweas Cardinality of Aggregate
Business Information Entity indicates whether the AsdamaBusiness Information Entity
Property represents a not-applicable, optional, mangatodor repetitive characteristic of

the Aggregate Business Information Entity. The identifiesbfems are as follows:

e Multiple Cardinality versus Optional Cardinality - Issue 1

— There are elements with incompatible cardinalities. Fangxe, a "0..1" cardi-

nality in the "/Invoiceg/Note” element in UBLTR is set as "0..n" in NES.
e Optional Cardinality versus Excluded Element - Issue 2:

— An element is set as optional in one of them, whereas the siemeet is excluded
from the other. . For example/lfwvoicegTaxPointDate” element is excluded from

UBLTR, but it is optional in NES.
e Optional Cardinality versus Mandatory Cardinality - Isue

— An element is set as mandatory in one of them, whereas thealament is set as
optional in another. For examplegjrivoice/Copylndicator” element is mandatory

in UBLTR, but it is optional in NES.
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e Mandatory Cardinality versus Excluded Element - Issue 4:

— An element is set as mandatory in one of them, whereas the slament is
excluded from the other. For examplélm/oice/LineCountNumeric” element is

mandatory in UBLTR; however, it is excluded from NES.

Considering the severity, the issue 1 is the least impogadtissue 4 is the most important

issue which may cause interoperability problems in the agesgxchange.

4.3.2 Document Content Gap Analysis Tool with Implementatin Details

An additional feature of iISURF eDoCreator tool is the Gap lfsia Reporting Tool, which
compares two customized e-business documents from dot¢woetent perspective. This
tool automates the manual comparison of all document Imgjldlocks to identify the elicited
problem levels. Gap Analysis Tool is available under "Tdaisenu in iISURF eDoCreator

main panel.

As shown in Figure 4.4 in the first panel of the tool, it visaa all available e-business
document schemas in two separate lists in order to let thesasect two documents to be
compared. In the list, e-business document schemas artirtknia their Dictionary Entry
Names, Standards on which they are based on and Customiidgiotifiers. Users are re-
guested to select a document schema from each list and olidkew” Button to initiate a
gap analysis process. There is one restriction in the satedhe selected documents should
be based on the same standard. In other words, user cannpatwo diferent documents

standards based on UBEFACT CCTS methodology such as GS1 and UBL.

The tool graphically presents two selected document sclustzals in a tree view in a sepa-
rated panel as shown in Figure 4.5. The document models esenied in Russian Doll view
and the encapsulation details of each document buildingklibavailable, when nodes are
expanded. Through this expandable hierarchical tree viedooument schemas, users are
enabled to see the whole data content of a component at aegignopening nodes of the
tree. Furthermore, the cardinality values of selected a@au building block are presented at

the bottom of each panel for let users to manually identiffedences.
When user click on "Compare”, the tool navigates over firgelelocument elements and
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Figure 4.5: Gap Analysis View

identifies diferences between two e-business document schemas basegrarattinality

values. As mentioned previously, there are four identifiexbfgm levels for cardinality val-
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ues, which may cause interoperability problems among deoctirechemas. All four issue
levels are indicated through colors in the Document Leveh@are List as presented at the

Figure 4.6.

Na issue

Fuoblem Level 1
Fualilem Level 2
Fecllem Level 3

_ FProlilermn Level 4

Figure 4.6: Interoperability Problem Levels- Color List

When comparing an Aggregate Business Information Entist, éif all Basic Business Infor-

mation Entity Properties and Association Business InfaioneEntity Properties are retrieved
from the first selected document, then it checks for eachrdeati building block represent-
ing these properties. For each Basic Business Informatigityeand Association Business
Information Entity it navigates over the second documentehdn order to find the same
entity with the same Dictionary Entry Name. If it founds ttcompares their cardinality val-
ues and assigns their problem levels. Otherwise, it sayghthalocument building block is

excluded from the second document model. After that it comgpthe unvisited second doc-
ument building blocks in the same manner. Finally, the rolerscare automatically assigned

by the visualization table according to its problem level.

In addition to possible issues indicated by row colors, ttie @so presents Dictionary Entry

Names of document building blocks and their cardinalityuesl

Furthermore, in a similar approach, the tool can visual@amonent level issues (in Figure
4.8), which go to one level deeper and compare the propetieach Aggregate Business
Information Entity. Furthermore, it can compare all docaim&ggregate Business Informa-
tion Entities -whatever their depths are- with the secondehelements and produce the gap
analysis report. For this purpose, it navigates over theighent model tree in a breadth-
first manner and forms a spreadsheet file with the same forittative shown graphical user

interfaces and problem level color codes.
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Dictionary Entry Name

iSURF eDoCreator

Attached Document. Issue Date. Date

Attached Document. Docurment Type. Text
Attached Document. Document Type Cade. Code

Pl Identifer

Attached Document. Parent_ Document Identifier. Identifier  Mandatory

Attached Documnent. UUID, Identifier

‘Attached Document. Note. Text

Optional - up to 1
Optional - up to 1

Attached Document. Parent_ Document Type Code. Code: Optional - up to 1

ey

Attached Document. Receiver_ Party. Party

Attached Document. Attachment

Attached Document. Document Type. Text
Attached Document. Document Type Code. Code
— T

Optianal - up to 1
Optignal - up to 1
—

RF eDoCreata R
Party. Details
Party. Website_ URI. Identifier Optional - up to 1 0:1 Optional - up to 1 .
ptional - up to 1 0:1 o -uptol
guag: Excluded - ‘Optional - up to 1
Party. Mark Care_ Indicator. Indicator ~ Optional - up to 1 01 Optional - up to 1
-
Signature. Datails
Dictionary Entry Name ‘Mmh- First Document Cardinality | Second Document Usage | Second Document Cardinality
Signature. Signatory_ Party. Party ‘Mandatory $ 5 Mandatory 11 2
Signature. Digital Signature  Attachme Optional - up to 1 0:1 Optional - up ta 1 o1 5
Signature. Original_ Document Referer Optional - upto 1 L5 Optional - up to 1 LB S
Signature. Identifier Mandstory 11 Mandatory 11
Signature. Note. Text Optional - up to 1 0:1 Optional - up to 1 01 =
Attachment. Details
Dictionary Entry Name  First Document Usage i First Document Cardinality | Second Usage Second
Attachment. External Reference Optional - up to 1 01 Optianal - up to 1 o1
Attachment. Embedded  Documnent. Bi Optional - up to 1 01 Optional - up to 1 a:1

Figure 4.8: Gap Analysis Results at Component Level
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4.3.3 Gap Analysis between Northern European Subset (NES)hwoice and Turkish
UBL elnvoice Customization (UBLTR)

We prepared a report for the PEPPOL Project WP5 to presemesindts of the gap analysis
between Northern European Subset (NES) Invoice and Tutkihelnvoice Customization
(UBLTR) [15]. This document presents the gap analysis betweo conformant customiza-
tion of UBL 2.0, namely, (1) Northern European Subset (NE®) &) the Turkish elnvoice
customization (UBLTR). The analysis is performed from twergpectives: The Business
Process and the Document Content. Since this thesis foomstt®e document content per-

spective, in this section, the details of document contentpression is presented.

Considering the severity, the issue 1 is the least impogadtissue 4 is the most important.
In the following tables, the elements that may cause intxadgility problems are presented.
In the tables, the following font styles are used for therimperability issues defined: Issue
1-Normal, issue 2-ltalic, issue 3-Bold, issue 4-Undetlime=igure 4.9, the gaps are indicated
in the Invoice document. In Figure 4.10, the gaps in the compwnponents are presented

using the font styles.
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Invoice UBLTR- UBLTR- NES-Usage NES-
Usage Cardinality Cardinality

Copylndicator USED 1 USED 0.1

UuiD USED 0.1 EXCLUDED

IssueTime USED 0..1 EXCLUDED

Note USED 0..n USED 0..1

TaxPointDate EXCLUDED USED 0.1

PricingCurrencyCode USED 0..1 EXCLUDED

PaymentCurrencyCode USED 0.1 EXCLUDED

PaymentAlternativeCurrencyCode | USED 0.1 EXCLUDED

AccountingCost EXCLUDED USED 0..1

LineCountNumeric

OrderReference EXCLUDED USED 0.1
BillingReference EXCLUDED USED 0.1
Delivery USED 0..n USED 0.1
DeliveryTerms EXCLUDED USED 0.1
PaymentMeans USED 1 USED 0..n
PaymentTerms USED 1 USED 0.1
AllowanceCharge USED 0.1 USED 0..n
PricingExchangeRate USED 0.1 EXCLUDED

PaymentExchangeRate USED 0..1 EXCLUDED

PaymentAlternativeExchangeRate | USED 0..1 EXCLUDED

Figure 4.9: Invoice Document Level Issues
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Address UBLTR- UBLTR- NES-Usage NES-
Usage Cardinality Cardinality

ID EXCLUDED USED .1
AddressFormatCode EXCLUDED USED .1
Postbox EXCLUDED USED .1
StreetName EXCLUDED USED .1
AdditionalStreetName EXCLUDED USED .1
BuildingName EXCLUDED USED .1
BuildingNumber EXCLUDED USED .1
Department EXCLUDED USED .1
CityName EXCLUDED USED .1
PostalZone EXCLUDED USED .1
Region EXCLUDED USED .1
AddressLine USED 1 USED ..n
Country USED 1 USED .1
AllowanceCharge USED USED
Chargelndicator USED 1 USED
AllowanceChargeReasonCode EXCLUDED USED .1
TaxCategory EXCLUDED USED .1
Attachment USED USED
EmbeddedDocumentBinaryObject | USED 1 USED .1
ExternalReference EXCLUDED USED .1
BillingReference EXCLUDED USED
InvoiceDocumentReference EXCLUDED USED .1
CreditNoteDocumentReference EXCLUDED USED .1
BillingReferenceLine EXCLUDED USED .1
BillingReferenceLine EXCLUDED USED
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o B | w1

Branch EXCLUDED USED

D EXCLUDED USED 0..1
Financiallnstitution EXCLUDED USED 0.1
CommodityClassification USED USED
CommodityCode EXCLUDED USED 0.1
ItemClassificationCode USED 1 USED 0..1
Communication USED EXCLUDED
ChannelCode

Value

Contact USED USED

ID EXCLUDED USED 0.1
Name EXCLUDED USED 0.1
OtherCommunication USED 0.n EXCLUDED

Country USED USED
IdentificationCode USED 0..1 USED 1
Name

AccountlD

Delivery USED USED
ActualDeliveryDate EXCLUDED USED 0.1
DeliveryLocation EXCLUDED USED 0..1
Despatch

DeliveryTerms EXCLUDED USED

D EXCLUDED USED 0..1
SpecialTerms EXCLUDED USED 0.1
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Despatch USED EXCLUDED

D

ActualDespatchDate

DocumentReference USED EXCLUDED
IssueDate EXCLUDED USED 0..1
DocumentTypeCode USED 0.1 EXCLUDED
ExchangeRate USED USED
SourceCurrencyBaseRate EXCLUDED USED 0.1
TargetCurrencyBaseRate EXCLUDED USED 0.1
CalculationRate USED 1 USED 0.1
ExternalReference EXCLUDED USED

URI

FinancialAccount USED USED

ID USED 1 USED 0.1
AccountTypeCode EXCLUDED USED 0.1
FinanciallnstitutionBranch EXCLUDED USED 0.1
Financiallnstitution EXCLUDED USED

ID

Name EXCLUDED USED 0..1
InvoiceLine USED USED
InvoicedQuantity USED 1 USED 0.1
AccountingCost EXCLUDED USED 0.1
OrderLineReference EXCLUDED USED 0.1
Delivery EXCLUDED USED 0.1
AllowanceCharge USED 0..1 USED 0..n
TaxTotal USED 0..1 USED 0..n
Price USED 1 USED 0.1
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Item USED USED

BrandName USED 0.1 EXCLUDED
ModelName USED 0.1 EXCLUDED
Manufacturersltemldentification USED 0.1 EXCLUDED
StandardltemlIdentification EXCLUDED USED 0.1
OriginCountry EXCLUDED USED 0.1
ClassifiedTaxCategory EXCLUDED USED 0..n
AdditionalltemProperty EXCLUDED USED 0..n
ItemInstance EXCLUDED USED 0..n
ItemInstance EXCLUDED USED
ProductTracelD EXCLUDED USED 0.1
ManufactureDate EXCLUDED USED 0.1
ManufactureTime EXCLUDED USED 0.1
Registration|D EXCLUDED USED 0.1
SeriallD EXCLUDED USED 0.1
Lotldentification EXCLUDED USED 0.1
ItemProperty EXCLUDED USED

Name

Value

UsabilityPeriod EXCLUDED USED 0.1
IltemPropertyGroup EXCLUDED USED 0..n
ItemPropertyGroup EXCLUDED USED

D

Name EXCLUDED USED 0.1
Location EXCLUDED USED

Address EXCLUDED USED 0.1
Lotldentification EXCLUDED USED

LotNumberlD EXCLUDED USED 0.1
ExpiryDate EXCLUDED USED 0.1
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MonetaryTotal USED USED

TaxExclusiveAmount USED 1 USED 0.1
TaxInclusiveAmount USED 1 USED 0..1
PayableRoundingAmount USED 1 USED 0.1

OrderLineReference EXCLUDED

LinelD

OrderReference EXCLUDED USED 0.1
OrderReference EXCLUDED

ID

IssueDate EXCLUDED USED 0.1
Party USED USED

EndpointID EXCLUDED USED 0..1
Partyldentification USED 1 USED 0.1
PartyName USED 0..1 USED 1
PostalAddress USED 1 USED 0..1
PartyTaxScheme USED 0..1 USED 0..n
PartylLegalEntity EXCLUDED USED 0.1
Person USED 0..1 EXCLUDED
PartyLegalEntity EXCLUDED USED
RegistrationName EXCLUDED USED 0.1
CompanylD

RegistrationAddress EXCLUDED USED 0.1
PartyTaxScheme USED USED
RegistrationName EXCLUDED USED 0.1
CompanyID EXCLUDED USED 0.1
ExemptionReason EXCLUDED USED 0.1
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PaymentMeans USED USED
PaymentDueDate USED 0.1 USED 1
Instruction|D EXCLUDED USED 0.1
PaymentID EXCLUDED USED 0..1
CreditAccount EXCLUDED USED 0.1
PaymentTerms USED USED
ReferenceEventCode EXCLUDED USED 0.1
SettlementPeriod EXCLUDED USED 0.1
PenaltyPeriod EXCLUDED USED 0.1
Period USED USED
DurationMeasure USED 0..1 EXCLUDED
Description USED 0.1 EXCLUDED

Person USED EXCLUDED
FirstName

FamilyName

Title USED 0.1 EXCLUDED
MiddleName USED 0.1 EXCLUDED
NameSuffix USED 0.1 EXCLUDED

Price USED USED
BaseQuantity EXCLUDED USED 0.1
AllowanceCharge EXCLUDED USED 0.1
TaxCategory USED USED

D

Percent EXCLUDED USED 0.1
TaxExemptionReasonCode EXCLUDED USED 0.1
TaxExemptionReason USED 0..1 USED 0..1
TaxScheme USED

D

JurisdictionRegionAddress

EXCLUDED
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TaxableAmount

CalculationSequenceNumeric USED 0.1 EXCLUDED
Percent USED 0..1 EXCLUDED
BaseUnitMeasure USED 0..1 EXCLUDED
PerUnitAmount USED 0..1 EXCLUDED

TaxSubtotal USED

1..n USED 0..n

Figure 4.10: Gap Analysis Results at Component Level
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At the business document content level, the elements thatemese a problem are presented.
In order to better identify the problematic elements, wedtio validate an example Invoice
document that conforms to UBLTR with "NES Profile 4 - Basicdioe Only” schemas. In or-
der to successfully validate the invoice instance with N&fBne elements are commented out
and some new elements are inserted as shown in Figure 4.&Ineltly added elements are
shown with bold characters, whereas commented out eleraemisithin<!— — characters.

As it is clear from Figure 4.11, with only minor changes, ioggerability can be established.

<Invoice xsi:schemalocation="urn:oasis:names:specification:ubl:schema:xsd:Invoice-2 UBL-
Invoice-2.0.xsd"

_n

xmlns="urn:oasis:names:specification:ubl:schema:xsd:Invoice-2"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xmlns:cac="urn:oasis:names:specification:ubl:schema:xsd:CommonA ggregateComponents-2"
xmlns:cbe="urn:oasis:names:specification:ubl:schema:xsd: CommonBasicComponents-2">
<cbc:UBLVersionID>2.0</cbc:UBLVersionID>
<cbe:Customization]D>UBL-TR</cbc:Customization]D>
<cbe:ProfileID>UBL-TR-Profile-1</cbc:ProfileID>
<cbce:ID>A123456</cbe:ID>
<cbc:Copylndicator>true</cbc:CopylIndicator>
<l--cbc:UUID></cbc:UUID-->
<cbc:IssueDate>2008-01-02</cbc:IssueDate>
<cbc:InvoiceTypeCode>SatisFaturasi</cbc:Invoice TypeCode>
<cbe:DocumentCurrencyCode>TRL</cbc:DocumentCurrencyCode>
<!--cbc:LineCountNumeric>1.0</cbc:LineCountNumeric-->
<cac:Signature>
<cbc:ID/>
<cac:SignatoryParty>
<cbc:WebsiteURI/>
<cac:Partyldentification>
<cbe:ID/>
</cac:Partyldentification>
<cac:PartyName>
<cbc:Name></cbc:Name>
</cac:PartyName>

<l--cac:PostalAddress>

<cac:AddressLine>
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<cbc:Line/>
</cac:AddressLine>
<cac:Country>
<cbc:Name/>
</cac:Country>
</cac:PostalAddress-->
</cac:SignatoryParty>
</cac:Signature>
<cac:AccountingSupplierParty>
<cac:Party>
<cbc:WebsiteURI>www.satici.com</cbc: WebsiteURI>
<cac:Partyldentification>
<cbe:ID schemelD="VKN">1234567890</cbc:ID>
</cac:Partyldentification>
<cac:PartyName>
<cbc:Name>SATICI A.S.</cbc:Name>
</cac:PartyName>
<cac:Postal Address>
<cac:AddressLine>
<cbe:Line>Atatiirk Cad. 06000 ANKARA</cbe:Line>
</cac:AddressLine>
<cac:Country>
<cbc:IdentificationCode>TR</cbc:IdentificationCode>
<!--cbc:Name>Tiirkiye</cbc:Name-->
</cac:Country>
</cac:PostalAddress>
<cac:PartyTaxScheme>
<cac:TaxScheme>

<cbe:ID></cbhce:ID>
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<!--cac:JurisdictionRegionAddress>

<cac:AddressLine>

<cbc:Line>BiiyiikMiikellefler</cbc:Line>
</cac:AddressLine>

<cac ZC()UI]H’Y?‘

<cbc:IdentificationCode>TR</cbc:IdentificationCode>
<cbc:Name>Tiirkiye</cbc:Name>
</cac:Country>
</cac:JurisdictionRegionAddress-->
</cac:TaxScheme>
</cac:PartyTaxScheme>
<cac:Contact>
<cbc:Telephone>(0312)1234567</cbe: Telephone>
<cbc:Telefax>(0312)1234568</cbc:Telefax>
<cbc:ElectronicMail>satici@satici.com</cbc:ElectronicMail>
</cac:Contact>
</cac:Party>
</cac:AccountingSupplierParty>
<cac:AccountingCustomerParty>
<cac:Party>
<cbc:WebsiteURI>www.alici.com</cbc:WebsiteURI>
<cac:Partyldentification>
<cbe:ID schemelD="VKN">1234567891</cbc:ID>
</cac:Partyldentification>
<cac:PartyName>
<cbe:Name>ALICI LTD. STi.</cbc:Name>
</cac:PartyName>

<cac:PostalAddress>
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<cac:AddressLine>

<cbc:Line>Mustafa Kemal Cad. 06000

ANKARA</cbc:Line>

</cac:AddressLine>
<cac:Country>
<cbce:IdentificationCode>TR</cbc:IdentificationCode>
<!--cbc:Name>Tiirkiye</cbc:Name-->
</cac:Country>
</cac:PostalAddress>
<cac:PartyTaxScheme>
<cac:TaxScheme>
<cbc:ID></cbc:ID>
<l--cac:JurisdictionRegionAddress>

<cac:AddressLine>

<cbc:Line>BiiyiikMiikellefler</cbc:Line>
</cac:AddressLine>

<cac:Country>

<cbce:IdentificationCode>TR</cbc:IdentificationCode>
<cbc:Name>Tiirkiye</cbc:Name>
</cac:Country>
</cac:JurisdictionRegionAddress-->
</cac:TaxScheme>
</cac:PartyTaxScheme>
<cac:Contact>
<cbe:Telephone>(0312)1234569</cbe:Telephone>
<cbe:Telefax>(0312)1234560</cbe: Telefax>
<cbc:ElectronicMail>alici@alici.com</cbc:ElectronicMail>

</cac:Contact>

</cac:Party>
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</cac:AccountingCustomerParty>
<cac:PaymentMeans>
<cbc:PaymentMeansCode>42</cbc:PaymentMeansCode>
<cbc:PaymentDueDate>2009-08-12</cbc:PaymentDueDate>
<l--cbc:PaymentChannelCode>BANKA </cbc:PaymentChannelCode-->
<!--cac:PayeeFinancial Account>
<cbc:ID>BBB Bankas1 Ank. CCC Sb. 00000001-0001</cbc:ID>
<cbc:CurrencyCode>TRL</cbc:CurrencyCode>
</cac:PayeeFinancial Account-->
</cac:PaymentMeans>
<cac:PaymentTerms>
<cbe:Note>30 GUN VADELIi</cbc:Note>
</cac:PaymentTerms>
<cac:TaxTotal>
<cbc:TaxAmount currencylD="TRL">329.24</cbc: TaxAmount>
<cac:TaxSubtotal>
<cbc:TaxableAmount currencylD="TRL">1829.10</cbc:TaxableAmount>
<cbc:TaxAmount currencylD="TRL">329.24</cbc: TaxAmount>

<cbc:TransactionCurrencyTax Amount
currencylD="TRL">0.0</cbc:TransactionCurrency Tax Amount>

<!--cbc:Percent>18.0</cbc:Percent-->
<cac:TaxCategory>
<cbe:ID></cbc:ID>
<cac:TaxScheme>
<cbe:ID></cbe:ID>
<cbc:TaxTypeCode>KDV</cbc:TaxTypeCode>
</cac:TaxScheme>
</cac:TaxCategory>
</cac:TaxSubtotal>

</cac:TaxTotal>
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<cac:LegalMonetaryTotal>

<cbc:LineExtensionAmount
currencylD="TRL">1829.10</cbc:LineExtensionAmount>

<cbc:TaxExclusiveAmount
currencylD="TRL">1829.10</cbc:TaxExclusiveAmount>

<cbc:TaxInclusiveAmount
currencylD="TRL">2158.34</cbc:TaxInclusiveAmount>

<cbc:PayableRoundingAmount
currencyID="TRL">0</cbc:PayableRoundingAmount>

<cbc:PayableAmount currencylD="TRL">2158.34</cbc:Payable Amount>
</cac:LegalMonetaryTotal>
<cac:InvoiceLine>

<cbe:ID>1</cbe:ID>

<cbe:InvoicedQuantity unitCode="NIU">30</cbc:InvoicedQuantity>

<cbc:LineExtensionAmount
currencylD="TRL">1829.10</cbc:LineExtensionAmount>

<cac:Item>
<cbe:Name>Uriin 1</cbc:Name>
<cac:SellersItemIdentification>
<cbe:ID>P/N:000000000001</cbe:1D>

</cac:SellersltemIdentification>

</cac:Item>

<cac:Price>
<cbc:PriceAmount currencylD="TRL">60.97</cbc:PriceAmount>

</cac:Price>

</cac:InvoiceLine>

</Invoice>

Figure 4.11: UBLTR Invoice Instance Validated with NES Heofi - Basic Invoice Only
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CHAPTER 5

RELATED WORK

Providing an environment or a tool for designing new docutrbeiiding blocks has only been
addressed by a number of initiatives but there is no availablution on the market, which is
as comprehensive as iISURF eDoCreator. In this section,gtaéisiand comparison of these

tools will be provided.

One example is the GENESIS project (Integration for SMEsygBumental Organizations
and Intermediaries in the New European Union) that is supdoby the European Com-
mission. In the course of the GENESIS project, a living platf that grows over time and
provides users with the possibility to seamlessly model setdup business relations with
other users and execute these based on a collaborativégjnddsstandard is presented [33].
To achieve interoperability on both a business process atadlevel, an integrated modeling
concept based on ISO 15000-5 CCTS specification (developiNWCEFACT) is produced.

Similar to iISURF eDoCreator it has a common repository ofidatd process components
[34]. The GENESIS document modeling environment is integtravith business process
definition and provides basic customization mechanismsthEmmore, it is a desktop appli-

cation which lacks a collaborative feature.

Another important environment for modeling is GEFEG. FX][38hich is a more compre-
hensive tool than a modeling environment including valaatools and message generation
capability. Furthermore, GEFEG also supports Electrora¢alnterchange Format (EDI),
XML and any property format as document syntaxes. Howeves,riot free and the details

of the tool are not detailed in any of the available resources

The most similar ffort to a part of our work was announced by System Applicatiomnd
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Product in Data Processing (SAP AG). SAP introduced a td@adWarp 10" as a tool that
can be used via the web in a wiki-based environment, is rislkeinantic support, handles data
integration, modeling, and mapping, and leverages CCTSaimize reuse and sharing of
core component artefacts in real time. The envisioned fonalities of WARP are as follows
[37]:

"Warp 10 is a Semantic Web ontology-based data integratimuleling and map-
ping tool that leverages the semantics of meta data by ingaiéing the semantic-
based approach described in ISO 15000-5 Core ComponemitatBpecifica-
tion (CCTS). The Warp 10 modeling environment is wiki-baseallaborative,
evolutionary, and autonomous. Warp 10 uses CCTS, the ComgpQuent Li-
brary of UNNCEFACT, and the SAP GDT catalogue to create and maintain data
content ontologies for further reuse. The Wiki nature ofttia for the first time
enables CCTS users to view the design time modeling aesvitf their coun-
terparts to maximize reuse and minimize duplicatifferés. Warp 10 is the first
step to the future Web 3.0 - a combination of Web 2.0 and Sam¥eb tech-
nologies. Warp 10 is based on SAP NetWeaver tools di®ioboth, the smooth
integration and extension of SAP GDTs as well as the smod#giation and
consolidation of existing investments in data integragod mapping through its
semi automatic mapping approach”.

This tool is not yet available in the market, and will be a coancral tool. ISURF eDoCreator
addresses the modeling part of this tool and it seems thépeitompetitive when Warp 10
is available on the market. UBLish is another aid for UBL a@op, which mostly address
the needs of UBL implementers rather than UBL document dessy It provides the user-
friendly Excel spreadsheet forms, which handles unsdphtsd human data entry for users
to fill up data just once to generate electronic documentsLitiBtakes the spreadsheet and
transforms it to the final XML instance according to XPatblelike specifications specified
in the cells’ comment blocks. Another tool aiding UBL implenters is UBLer [37], which
is originally developed to produce and test the CODICE'sceptual model [10]. UBLer is
a Java tool able to produce W3C XSD Schemes from a UBL-2.0 tamipnodel. Given
an Open Document Spreadsheet with UBL NDR compliant entti&t_er builds as many

schemes as specified by its configuration file.

Additionally, this tool also generates Plain Old Java OlgigPOJOS) and Open Document

Text documentation based on the above mentioned model.
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CHAPTER 6

CONCLUSION AND FUTURE WORK

Today, the application of information and communicatiochtelogies to business and gov-
ernmental domain is on the agenda of many countries and rhtietra have already accom-
plished some developments for establishing complete maltiegional electronic collabora-
tions. The main aim of thesdferts is to make collaborations interoperable and standard-
based. This is even valid in the cross-border case. Todagitarpeise’s competitiveness is to

a large extent determined by its ability to seamlessly ogerate with others.

For example, the European Commission has published th® i@@ategy Framework and it
has explicitly identified interoperability as a key botéek that should be tackled. iISURF
eDoCreator will address this objective by letting orgatimes form their documents from
common components constituting a common denominator fozdntal standards. In this
way the companies, even the SMEs will be able to collaboedentessly with partners across
a wide variety of business domains: this will promote theimpetitiveness, they will be more

agile and will be able to expand possible business partipstsh

iISURF eDoCreator provides a document modeling environrfenisers to assemble their
documents from common components according tg@CEBFACT CCTS document model-
ing methodology and customize these documents using UBtua@mization methodology.
When the document building blocks are derived from a comneomasitic specification with
well-defined rules, it becomes possible to achieve eleitttmrsiness document interoperabil-

ity.

iISURF eDoCreator tool has been used to derive the UBL 2.Cocoveint elnvoice Turkey [29]

from the standard UBL 2.0 elnvoice. Such customizationdaeo®ming popular recently, es-
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pecially within the scope of the large scale integratiorjgmtp PEPPOL (Pan-European Pub-
lic Procurement Online) [28] currently being implementedelJ. PEPPOL will be producing
UBL 2.0 conformant invoice, order, virtual company dossiad catalog schemas to be cus-
tomized to the Member States and we believe that the puldidgssible iISURF eDoCreator
tool provides an opportunity to help with these customarati Additionally, the tool proved
to be very useful in performing the gap analysis between/NBS Invoice [11] and elnvoice,

Turkey [29].

The contributions of this thesis are as follows:

e Creating, extending, customizing document schemas amirigrto UNCEFACT CCTS
methodology are tedious, labor intensive and time-consgmrocesses. In this thesis,
the guidelines are converted to a machine processable favieh let users to graphi-
cally design or customize their document models and follegvguidelines under con-

trolled way.

e The document building blocks are stored in a spreadsheetatowhich does not let
collaborative working and causes version inconsistendésdesigned a machine pro-

cessable and graphical document models for each businessdat building block.

e We developed an on-line repository which provides collabee working and discov-

ery mechanisms.

e We have developed a Gap Analysis reporting tool, which shbe@gjap between two
UBL 2.0 customizations and gives clues on how to implemeiaippers to convert two

messages.

A further impact of this work lies in the fact that UBL and UBEFACT are attempting to con-
verge with two orts into a single library. In this thesis, USEFACT CCTS Item Discovery
and New item submission guidelines are integrated with UBist@mization Guidelines to

leverage the power of both concepts.

This work has been presented to several standardizatiaesimdUBL Rome Meeting, UBL

TC Atlantic Tele-Conference and OSLO Meeting of Europeam@ittee for Standardization
Workshop on Business Interoperability Interfaces for RuBrocurement (CEN ISSS WS
BII).
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UBL TC Schema Generation Task Group plans to use iISURF eRo@réor generating
UBL version 2.1 document schemas. Furthermore, World @ustOrganization group also
plans to recommend iISURF eDoCreator to regigraional Custom Organizations to use
them while creating their customized document schemagl@séhe global model that they
produced. Furthermore, we plan to collaborate with thesanaittees and provide the features

that they need. The implementation process still contirsebe feedback comes from users.

As a future work, the tool will be improved with an XSLT mapgitool which can recommend
mapping options for two customized versions of UBL. The twdl be built on top of Gap

Analysis Tool.
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