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Séahkdisen kaupankaynnin kasvun myota, itsenaisteitystgn tietojarjestelmien
integraation tarve on moninkertaistunut viime veosiaikana. Yritykset ovat
huomanneet, etta tilaus-toimitusketjun automatigairtahtaavalla kokonaisvaltaisella
integraatio-ratkaisulla on mahdollista paasta kattakustannussaastoihin seka tulojen
kasvuun. Paasaantoisesti yritykset kuitenkin et@nhénmtaammin, integroimalla aluksi
pienempid liiketoiminnan tietojarjestelmien toinoj#. Positiivisten kokemusten
perusteella yritykset ovat valmiita laajentamaan hké&éen kaupankaynnin
automatisointia myds muissa toiminnoissa.

Tassa tyossd keskitytaan tarkastelemaan eri |&hesgpoja yritystenvalisen
integraation toteuttamiseen, seka analysoimaakeerojen liiketoiminnallisia ja teknisia
vaikutuksia. Ty0 on tehty yhteistydssd UPM-Kymmewsmod Oy:n kanssa, jonka
tavoitteena oli saada perusteelliset tiedot yrigykailisesta integraatiosta ja syventda
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toimivassa yrityksessa. Kaytannon osuudessa onertarkn esitelty integraatio-
palveluita tarjoavien operaattoreiden kanssa kégtyjpalaverien sekd heidan
toimittamien materiaalien perusteella tehdyn tutkstyon tuloksia, sisaltaen
yksityiskohtaiset kuvaukset yritystenvalisen integron mahdollistavista palveluista.
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The modern business world is seeking ways to autimasiness interactions, because
the companies are more and more aware of the edsttions and increased revenues
derived from the automation of the supply chainwideer, there are multiple integration
techniques available in the markets, making iticliff to choose the right approach. The
companies have become cautious about the new ergergegration techniques, and are
alternatively investing more money on third-par@Bintegration service providers.

This thesis thoroughly explains the concept of BibBegration, and considers the
business and technical aspects related to it. Tineapy frameworks and techniques for
B2B integration are also covered with explanatorgufes and examples. This
assignment was given by UPM-Kymmene Wood Oy toyfgliudy the possibility of
utilising a third-party B2B integration service pider in wood industry environment.
The practical part of the thesis introduces dedadescription and comparison of the
managed services offered by several domestic dachational operators.

The objective of this thesis is to form a comprednem conception of the whole B2B
integration area, and to understand what are thefld® and costs of B2B integration, but
especially explain the role of third-party servprevider in B2B integration.
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1 INTRODUCTION

In a modern enterprise almost all information @itdlised and residing in the company’s
internal systems that are composed of interconddefgops, desktops and servers. The
trend is to automate the exchange of business €veat purchase orders, quotations,
catalogues and payments, in such a way that taditexchange of paper documents are
replaced with digital transactions and human ingolent in the process is cut to

minimum.

Since the advent of Internet, the results of carturs development in information and
communication technology (ICT) has shown its po#trib businesses in terms of cost,
speed and reach. Today, many companies have adbgtdaternet as a communication
infrastructure that has the possibility to conngctically any client anywhere at any
time to integrate processes and people. This hgxoportion, loosened the boundaries
between people and enterprises, and made the cdlans among business
communities a driving force of the economy [1]. T¢émrporate bound is no longer a
limiting factor, since the internal network and users can be integrated with trusted
business partners’ networks to form an extendetlhialirvalue chain from which all

participating companies can profit.

However, it is not self-evident that participatimgelectronic business (e-business) will
automatically be a success because the old rulbasnfiess still apply. The definition of

a successful e-business solution almost withouexaeption includes cost reduction,

productivity increase, enhanced product and serd@eelopment, improved customer

satisfaction, and revenue [2]. So, the expectatawasigh, and can only be achieved by
mastering the heterogeneity of various informasgstems.

The first step in common approach to integrationtdasmanage the integration of
company’s internal systems, possibly comprisingymgblications from multiple vendors,
to form a consistent infrastructure inside the gmtse. This is also commonly known as
Enterprise Application Integration (EAI), but it Wibe covered only briefly in the
following chapters, since the emphasis of this wtisdon the issues related to inter-
enterprise integration. After the internal systdraterogeneity is under control, the next

step is to start integrating also the externalesyst meaning the information systems of



partnering enterprises. This is also known as lessito-business (B2B) integration.

B2B applications were among the first to exploi ttomputer networks. At first, the
B2B communication methods, such as EDIFACT (ElestroData Interchange For
Administration, Commerce, and Transport), wereekithle and expensive, limiting the
participating enterprises only to the largest ofiés invention of the Web (World Wide
Web) triggered off the first generation of Web-lzhséectronic commerce (e-commerce)
concentrating on business-to-consumer (B2C) apjits, like virtual shopping centres.
At the same time, B2B e-commerce, less noticedhbypublic but more impact on the
economy, began to reach the expectations setteeito the use of Web as a conduit for
efficient B2B transactions. The consequence of deo@onnectivity and less expensive
connection costs was that also small and mediuenesiterprises were able to participate
in B2B e-commerce and in a short while B2B e-conumexxceeded B2C e-commerce
both in the amount of transactions and rate of gnotnterprises quickly noticed that by
adopting the new business methods it was possblgain more automation, efficient

business processes and global visibility. [3]

1.1  Scope and Objectives

This study will concentrate on explaining the melhof B2B integration, and the
technologies and standards behind it. Also theipiisg to use a third-party service
provider for message broking and data translatiorexternal systems integration is
thoroughly examined. The objective is to provideoarrview of the current state in the
B2B integration field, and to introduce some of thest utilised integration techniques
and leading third-party B2B integration service\pders to guide the decision-making

when considering different B2B integration posdiies.

1.2 Overview of the Report

First part of this report concentrates on the thexfrB2B integration and the last part
deals with practical issues of deploying a thirdepd82B integration service provider.
The theory part will deal with the business andhtécal issues of external B2B
integration with less focus on the internal intéigra The practical part concentrates
more on providing a comprehensive study of a tpay service provider’s role in B2B
integration, and explaining the concept of managediices that are offered by the
various service providers and comparing the posslifferences of those services.



2 APPLICATION INTEGRATION

A large-scale manufacturing enterprise may corfishany different departments, e.g.
sales, marketing, production, and have various reatepartners and customers.
Traditionally, each organisation and additionalacle department tend to have its own
requirement for the functionality of the informaticsystem related to it. The term
application integrationstands for the capacity to integrate a multituti¢ghese system

functionalities (their processes and data) [4]. €hterprise application integration (EAI)
is concerned with the integration of a companytenmal applications, and integration
between applications residing in different orgatnse is the area of business-to-

business integration (B2Bi).

During the years of computer evolution, the varidepartments inside an organisation
have managed to build tailored systems that mateh needs of each department.
Nowadays these so called legacy systems form tokbbae of these enterprises by
containing indispensable information collected dgrthe many years of use. But the
incompatibility issues between these systems aatri enterprise-wide system
architectures that comprised of heterogeneous nrdton systems incapable of
interacting with each other. However, modern orgainbns are getting more and more
complex and also globally diverse, so it is almogbossible to continue managing and

operating such organisations without some somtefgration efforts.

The 1980’s concentrated on adjusting the processesmply with the functionality of
the then applications. The need for integrationveen these applications contrived one-
to-one solutions to emerge in the late 1980’s. beginning of 1990’s introduced the
Enterprise Resource Planning (ERP) approach tlcaisénl on operational integration to
support daily operations and satisfy the co-opemnatequirements of various internal
systems. At the same time also data warehousirtgragsdrew companies’ attention by
providing informational integration to support d@on making. Enterprise application
integration (EAIl) techniques emerged at the mid1®%Promising to enable system
integration with lower costs and less programmigghl is based on middleware

technology for linking the existing business spedifinctions together. [4]

Universal guideline to fully benefit from e-busises to first build integrated intra-
organisation system architecture, since it fatdsgahe efforts needed to participate into



the B2B integration scene. This inevitably mearat tine existing legacy and other
applications must be either integrated with the lelEAI technologies or replaced with
a new system, such as ERP. Because the interegration can be seen as a prerequisite
for external integration, it is the reason why tkigdy also introduces briefly the main
techniques of internal integration. Another readon introduce these techniques,
especially the different methods of applicatioregration, is that they will contain some

techniques for external integration as well.

2.1 ERP - Enterprise Resource Planning

When an enterprise decides to implement a new BRfers, in most cases it means the
integration of as many internal business processepossible. ERP was the pioneer
approach to enterprise-wide application integrapooviding a single system that was
able to integrate all data and processes of am@@#on. The integration is achieved by
using multiple components of software and hardwagether with one shared database.
Implementing an ERP system (i.e. SAP R/3) requieesgineering of existing business

processes and the adaptation of ERP standard baginecesses. [5]

The decision to implement an ERP is a risky stegabse the implementation project is
generally considered to be very expensive and tamsuming. Once the implementation
is started, there is no turning back. The most commway to implement ERP is to

follow structured approach based on the integratemuirements set by the enterprise.
Since the ERP systems are expensive by naturegeabnies even more costly to

customise these systems to adapt the enterprisetegses. Therefore companies try to
reengineer their processes to match with the ERfemsys requirements before the
implementation project begins, however, this is @etays possible and companies are
sometimes forced to keep some of the existing legsinprocesses and legacy
applications. This will often require changes tonb&de in the programming level of the

ERP system and this customisation elevates thenegpesignificantly. [4]

Before the ERP systems reached popularity amongrmiges, the benefits were
estimated to appear in the form of improved inventmanagement and faster order
processing. However, the practice has shown tleasttual benefits of ERP are attained
from standardised business processes, faultlessaerurate databases, and decreased

data complexity. [4]



ERP systems are often criticised about the inteyai@dn that is the persistent

concentration only on internal issues, neglectihng thanges related to external
environment. Another concern has been the geneddlprovided applications and their

functionality, which is not suitable for companyesfic business processes, especially
for small and eccentric businesses and their psesesThe vendors of ERP systems
(SAP, Oracle, Infor etc.) have been forced to réacthanges in business environment,
and are now adjusting their systems to better mattththe needs of modern enterprises,

for example, by taking advantage of the populasftthe Internet. [4]

2.1.1 SAP R/3 (mySAP ERP)

SAP R/3 (recently renamed as mySAP ERP) is an mderresource planning (ERP)
software developed by the SAP Corporation. An iraelent research made by Gartner
in 2005 claims that SAP was then, and evidently istthe worldwide market leader in
CRM (Customer Relationship Management), ERP anglgughain software. [6]

SAP R/3 comprises of different modules covering,ifistance, such business functions
as Financial and Controlling (FICO), Human Resosir@dR), Materials Management
(MM), Sales & Distribution (SD) and Production Phamg (PP). Modules are capable of
processing specific business processes individudliyt are also linked together
according to requirements. The amount of these iteedused in the implementation

phase may range from just a few to several orfalhem. [5]

The SAP R/3 software represents the area of padkagg custom applications that have
well defined application interfaces. It compliegtwihe concept of three-tier application
architecture (discussed more in chapter 2.3), argénwcompared to traditional
client/server approach it provides better scalgbithat is required by expanding
enterprises. At presentation layer, the SAP R/¥ides the interface for the user. The
application layer includes the business-specifggdoand the database layer records and

stores all data about the system. [7]

The implementation projects of SAP R/3 system tiende very complex tasks because
the amount of needed customisation varies fromrgmnse to enterprise. Therefore
companies are often forced to rely on a highlyls#ilSAP consultant to help with the

task at hand. However, it often ensures the suftdesaplementation of the ERP



systems that is the most essential issue fromriterise’s standpoint and the additional

costs are often acceptable.

2.2 EAI - Enterprise Application Integration

EAl was introduced after ERP to overcome the higist and time-consuming
programming issues that were related to the imphatien of ERP and other packaged
applications. This was accomplished with the cohoéfinking the existing applications
of an enterprise to form unified and modern systchitecture. This approach was
particularly designed for enterprises that neeadedse the existing customised legacy
applications or commercial packaged applicationd still add new applications that

exploit new areas of business, for example the \\&b.

Specialised EAI platforms in the markets are ugualiilt on top of a certain middleware

technology, such as component framework (.NET fraank) or message queuing (JMS
- Java Messaging Service). The platform serves &sidge between the legacy or
packaged applications and B2B integration senaguplication servers, or web servers.
By allowing separate applications exchange inforomatvith each other, the middleware
jointly implements an internal or even external ibess process. The middleware
provides at least the mechanisms to transportfdata one application or component to
another, but often these systems are also capélpiwding other additional features,

such as system administration and managementjricaakd tracing, data translation and
transformation, development tools, security feated so on. [1]

EAl is often implemented according to either stabwos topologies. In star topology, the
EAIl system is the centre hub in which all the aggdibns are connected. In bus model,
the EAI system can be either the bus itself or alut® inside an existing message
middleware through which the applications interatth each other. When integrating
two isolated systems with EAIl technique, both systeare linked to a hub/bus that
serves as a bridge between the applications. Tiseme need to rewrite the codes on
either system, which was the case prior to EAlceihegacy application can be
“wrapped” with adapters to hide the complexity fratier applications. The following

picture (Figure 1) illustrates the disposition ddirious functional entities and the

connection arrangements between different elemenite EAI architecture. [8]
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Figure 1: Enterprise Application Integration (EAI) architecture

So, the EAI architecture provides a set of techgieloto enable exchange of information
between separate and otherwise incompatible apiplsa inside an organisation.
Integration solution providers such as WebMethddbco and Vitria have designed
products to address this market area, but theigpkitend to be as complex and costly as
ERP solutions and therefore only rarely utilisedwerall trading networks.

The benefits of EAI include the ability to sharalréme information among diverse
applications, streamlining of business processegrdved organisational efficiency, and
maintaining information integrity across varioust®ms. Although the EAI promises to
facilitate enterprise integration, the failure rait EAI projects is considered to be
relatively high. The project requires less timestwcess than re-engineering of business
processes in ERP, but is still very time-consunand needs a lot of resources. The lack
of proper management during the integration processbe rated as the top reason of
project failures. To successfully carry out an Hélplementation process, it calls for
seamless communication, coordination and co-operdietween IT personnel and the

business staff. [4]



2.3  Methods of Application Integration

The applications can be integrated at multiple I[evend the classic reference model for
application layers is based on the three-tier themnver approach that describes three
different application tiers at which the integratican be performed. The first one is
called databasetier that focuses on integrity and consistencydatia with the help of
various mechanisms, such as SQL triggers, keysdaial types. The second layer is
called application tier that encodes the core business logic. Thel tldayer is the
presentationtier that provides the graphical user interfageasating the interface from
the application code. [1]

To better serve the needs of B2B or external iatgmn context, this model must be
extended with a fourth layer that is referred assterviceor business procedger, which
provides business process-oriented interfaces. émctéd in the following picture
(Figure 2), the service tier is considered to beak@rnative layer for the presentation
layer, so not a higher-level tier. Service and @néstion layers access the database
through the application tier and may also explbé& functionalities of the application
tier. The presentation tier provides the accesbacsystem for the user, and the service

tier interacts with external applications. [1]
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Figure 2: Application tiers and their relation to the methods of application integration



There can be identified five common methods of igppbn integration. According to

David S. Linthicum [9] these categories are; datared, application interface-oriented,
method-oriented, portal-oriented and process iategr-oriented. As it can be also
observed from the previous figure (Figure 2), thesthods are interlinked with the tiers

introduced above.

The simplest form of application integration is alatiented approach that provides
means to exchange plain data between two entiimsa(ly databases). The data can be
sent from source entity to destination entity tte reside inside the same organisation
or in another organisation. Problems of this apgnoarise from the vast amount of
different databases and from the various applinatiotilising the databases. Also the
different formats and semantics of data may cadsiianal difficulties. Nevertheless,
the data-oriented approach provides a cost-effectitegration solution, since it

diminishes the need for testing. [7]

Application interface-oriented approach focusesntegrating packaged applications and
custom applications to enable enterprises to bedlchpletely integrated infrastructure

from existing applications that already include tte=ded business logic, data security
and integrity issues. Application interface-oriehtenakes application specific user

interfaces obsolete, since the applications intesdgth each other through programming

interfaces. The middleware technologies mentionbdva are the exemplars of

application interface-oriented approach and thetist® several software vendors that
provide effective solutions to this approach. [7]

Method-oriented integration enables the executibnoonmon business functions from
various applications. For example, updating custoreeords can be executed from
separate applications or even organisations. Seweeahanisms for implementing a
method-oriented architecture can be identifiedngplas of such are application servers,
event handlers, application frameworks, etc. Metbwented architecture is usually
utilised inside an organisation, but can be extdntie support also inter-enterprise

integration. [7]



Portal-oriented integration aggregates the apmioatin such a way that they can be
accessed through a single Web interface. The pdiyication of the applications may
be at separate organisations but they can be accds®ugh a common interface to give
a collective view of the overall information. Therfal-oriented approach is usually
utilised to integrate the smaller partners thatehae possibility or skills to integrate their
internal systems, and therefore the adoption ratieeoportals has clearly exceeded other
methods in terms of external integration. [7]

Process integration-oriented approach is a busioesfric management system that
resides on top of the information exchange systehm®mmunicating enterprises. This
approach provides the means to consider the infitam#ows and interactions between
the partnering enterprises and usually utilisesrtihtegration methods to reach the
desired integration level. The process-centricristderprise integration is the main
focus of this study, and therefore it will be catf considered in the upcoming
chapters. [7]

Although most of the methods of application intéigra introduced here are originally
intended to use in internal integration, nevertsglesome of the approaches can be
extended to cover the external integration isssewell. Especially the portal-oriented
and process-integration oriented approaches aremooy utilised when trying to

achieve B2B integration.

As this chapter of application integration demaatst, the line between internal

integration and external integration is not so clad, since most of these methods can
be applied in both of the areas. B2Bi is considécede more a high-level approach to
application integration than EAI. The following gtars will concentrate more on inter-

organisational integration aspects with less faoughe internal integration issues.
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3 B2Bl — BUSINESS TO BUSINESS INTEGRATION

B2B integration is difficult to explain exhaustiyelith just few words. C. Bussler

makes a broad statement by defining it to covebafliness activities of an enterprise
that have to do with electronic message exchantyeelka the company itself and one or
more of its trading partners [10]. Another widebked definition made by M. Lynne et al.
in their study is that B2B integration refers to-rflediated transactions between
independent business entities [11]. Linthicum defi82B to be “controlled sharing of

data and business processes among any connectezhipms and data sources, intra- or
inter-company” [9].

So, the B2B integration and interaction takes plaetsveen two or more businesses, for
example between customer and supplier. The obgedito electronically connect these
businesses, and exchange business related informatid utilise it accordingly. The
exchanged information may be related to only datadncompasses usually also the
sharing and collaboration of processes and apmitatThe level of integration, varying
from business message exchange to business psitwaasg defines the complexness of
the B2B integration process.

Involving enterprises’ information systems are amtad to each other over a desired
connection network, like the Internet. The businegsnts are then exchanged over that
network. Exchange sequences are usually pre-deéinédollow a set of rules defined by
an e-business standard [12], such as the EDI-sa®daDIFACT and X12), RosettaNet.
In order to exchange business information betwedergrises, it must first be retrieved
from the backend systems (e.g. databases) anddterequiring also the connectivity
of internal systems that can be achieved with presly introduced internal integration
techniques (e.g. EAI or ERP).

The previous paragraph radically simplifies the ptarness of the actual process that is
required when two separate companies try to buildireegration architecture that
corresponds to each participant’s requirements.chiadlenge in B2B integration is that
the applications inside an organisation and the liGaipns between different
organisations are able to operate and evolve imdkgrely, but at the same time are able

to communicate with each other and utilise eaclkeratunctionalities [3]. A descriptive

11



view of the whole e-business scene including batinat (EAI) and inter-enterprise
(B2Bi) communication methods is illustrated in tiext picture (Figure 3), providing a
better view of the different systems and technasgiwhich are involved in a

comprehensive integration process.
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Figure 3: EAl and B2B architecture

markets, making the integration task a bit moréadit. In addition to the adopted B2B
e-business technique (for example RosettaNet),atichitecture must also have the
support for the other techniques as well. The rsmdtions will introduce the most
popular techniques of B2B integration, and prowydaiso some business and technical

considerations related to them.
The rough classification of B2B integration methadghis thesis is based on a study

made by M. Lynne et al [11]. They have definedBi28 integration methods to fall into
two main categories. The first one is called onetfie or point-to-point approach, which

12



is the traditional way of integrating two busingestners with a single link. The other
one is called hub-and-spoke approach, which usileseentral (external) intermediary to
connect many companies to several others withiakdrom each company to hub.

3.1 Point-to-Point approaches

As stated above, point-to-point approach is thetncosxmonly used method in B2B

integration. The main reason for this is the widemion of EDI-standards, which is the
initial B2B communication technique developed otleee decades ago. Since EDI can
be also considered to be the whole electronic idééachange paradigm, it's important to
point out that in terms of this thesis, the term| &bl stand for a certain technical

representation of a business conversation betweerentities, including standards such
as UN/EDIFACT or X12. Biggest disadvantage of om@the connection is that it does
not scale up well, meaning that while the numbepaitnering enterprises increases
linearly, the number of manageable links increamgsonentially, as depicted in the
following picture (figure 4). The formula for calating the maximum number of links

between n numbers of companies fSr{ji2.
-7

N

Figure 4: Point-to-Point approach, max number of lhks = (r?-n)/2

EDI — Electronic Data Interchange

EDI related standards have not achieved the exgpgqaipularity, especially among
small and medium size enterprises, mainly becawesstart up and operating costs of
the technology are extremely high. EDI-standardsdeigid rules for the structure
of business documents, i.e. a purchase order. lysgaVeral different business
documents are needed to carry out a complete ssipeocess, and multiple
business processes are required to form a coniplsteess relationship between two
enterprises. EDI-standards expect a trading paamgesement of each document to be
exchanged in a business relationship. Even minangés in legislation, business

rules etc. may change the transaction formats @muaine new agreements to be made
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all over again. [11]

Moreover, enterprises are often involved in a ciodsistry business environment
and usually the EDI-format of the same businessichent varies depending on the
industry in question. This leads to setting up amdintaining multiple EDI
transaction formats for the same business docunmengasing the maintenance costs
from before. Traditional EDI-standards operate atch mode and, therefore, are not
able to deliver real-time information, which can &eorerequisite in some of the
modern enterprises. All this, and the lack of reses and skills have justifiably
caused small enterprises to avoid adopting the $Eardards, thus generating more
costs to the companies that support EDI-standardse they are required to support

multiple transaction methods. [11]

The advent of Internet generated possibilitiesettuce the start up and operating costs,
which were the main reasons hindering the brealtiiroof EDI-standards. Traditional
EDI-based transactions are executed over dial-opslior leased lines, which are
operated by an EDI intermediary. Therefore, itaasiderably cheaper to use the Web to

access, for example, a business partner’s extranet.

Extranets

EDI-standards were designed to automate paperwodeihding business documents
in batch mode. Extranets took a step further piiagich secure private electronic
environment for real-time communication up and dothe supply chain. The
benefits gained from extranet implementations wedkriced purchase costs, shorter
ordering cycles, reduced errors, instant ordeustatformation and better detection

of shortages. [13]

However, extranet is not considered to be a trgéegy integration method, meaning
computer-to-computer communication without humaroivement, because it does
not integrate the backend systems of participaénterprises [11]. Extranets and
other lightweight integration methods, such asgldyased solutions, are still popular
methods among enterprises that are not willingpend lots of money and time to

integrate with their partners.
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Along with the Web emerged also other furtheringhteques for e-business. One of the
most significant was Extensible Markup Language (XNhat was originally designed
by W3C (World Wide Web Consortium) in the mid 19900br electronic publishing.
Since then the XML protocol has achieved a stromgirgd in the area of Internet-based
business interactions and is nowadays used as ralasta markup language for
exchanging information between diverse applicati@ther virtues of the XML protocol
are the openness and flexibility issues of thertepgle that has consolidated its position

as the de facto markup language in today’s busiwvessl. [14]

Extensible Markup Language (XML)

XML is used in B2B transactions to make two disparapplication residing in
different domains communicate with each other.&@mple, if company A wants to
send a purchase order (PO) to company B, it mushtaxdata from its legacy
systems and transform it to XML format using a dEsischema. Schema is a
definition that describes the basic grammar and daticture of an XML document.
After the PO document is generated following thsiel XML schema, it is sent to
company B. When company B receives the documentugt have the same schema
in use as company A to understand the documen¢attyy otherwise company B is
forced to make another transition from XML to XMlsing XSLT (eXtensible
Stylesheet Language for Transformations) that mightsome cases, lose some

information of the original document. [15]

To form a human readable presentation of the XMtudeent, for example to be
printed out on paper or viewed on a web browsea orobile phone, it requires the
use of XSL (eXtensible Stylesheet Language). XSécdbes how the content of an
XML document should be displayed at a desired mtasen medium, defining
exactly the style, lay-out and pagination of thewtoent. [16]

In B2B transactions, XML was planned to lighten toenplexness of EDI-standards,
such as EDIFACT and X12. Compared to these, XMloptimised to be easy to
program at the cost of increased message sizekek not require a specialised
server technology, like an EDI intermediary, and ba transmitted over the Internet.
XML message formats are relatively easy to adoplt there are plenty of tools for

generating these messages. The code is both maaiihbuman readable, which in
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part makes the error detection easier for the progrer, and it can be generated
using various common programming languages, inofydiavaScript, VisualBasic
etc. [17]

XML works well for clean, well-structured data, prioblems arise when the data is
diversely defined and of low quality. As describedhe example above, there might
occur a need to translate between XML schemass(aton from the format of one
company’s internal systems into the format requbgdhe other company’s internal
systems) when performing B2B transactions. In meases schemas are industry
specific definitions, making it problematic for tlttwmpanies operating in cross-
industry markets, and leading to same kind of nesiahce problems as described in
EDI section above (need to support multiple XMLnslkators at the same time).
Because XML is indeed extensible, some companiee baen developed their own
translators, due to the uncertainty of which gramtoause, and hence confusing the
enterprises even from before. For these reasois é@ssential to agree on what
schemas to use before exchanging XML-based busavesds. [11] [14]

XML alone is not capable of building an automatgdhange of business documents
along the supply chain because in most cases agrates only data and not the
processes of partner enterprises, excluding theifeshenefits from streamlining or

re-engineering of business processes [11]. So, XWlother data format, such as
EDIFACT data format, is useful in syntactic intexation but not enough for

semantic interpretation [14]. In this sense thecess integration approach is
considered to be preferable but it requires backeystem standardisation or

modification that can be both difficult and costlyimplement.

The XML and other Internet based technologies Hdhe hype in the area of electronic

business in the late 1990's. Consequently, theasang amount of different e-business

techniques started to raise concerned questionsgthe enterprises. Therefore several

cross-industry and industry-specific working growwsre formed and they started

searching for more uniform approaches to condumissress. As it was discussed above,

the main deficiency of the initial Internet-basedhniques was the inability to integrate

processes of participating enterprises. So, thegs standardisation efforts based on

commonly approved e-business standards was sethe agire to ease the burden of
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process integration.

E-business standards

Many standards for e-business appeared at thefet@D0's, when enterprises begun
to realise that standardisation is necessary wiaaingg with multiple partners. In
order to benefit from the e-business standardsguhppbusiness partners have to be

aware of what information to share, when and hdaw] [

This effort to standardise the way businesses otomnaate their B2B interactions is
referred in literature in many terms, such as B2iraction standards [3], industrial
standards for e-commerce [18], B2B e-commerce fvamnes [19], e-business
frameworks [14] etc. One of the most popular andelyi adopted frameworks is
called RosettaNet in the computer and electrordasiry [20]. Another framework
similar to RosettaNet and also closely relatedhts thesis is called papiNet [2ik]

paper and wood industry. This study will also cotrer ebXML framework that is a
process-centric framework providing standards fompanies operating in cross-
industry environment. All of these frameworks aesdéd on XML technology. The
functionality, standards and purpose of e-busifiegaeworks will be considered in

more details in the forthcoming chapter 3.4.

Alternative approach to process integration in ptrpoint techniques is the adapter

technologies provided by enterprise software vendor

Adapters

The adapter technology can be used to obtain pootsyration if the companies are
using ERP (Enterprise Resource Planning) softwapen fthe same vendor, for
example SAP. Adapters are built in the software kmked directly to the other

company’s similar adapter [11]. This so called HERP link can be used to fulfil the
process integration requirements of partneringrprises, but it is considered to be
extremely expensive and only rarely implemented #rerefore not covered any

further in this thesis.

In point-to-point techniques introduced here, tbanections between enterprises must

be established and maintained with each partnencéjewith the help of enterprise
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application integration, some companies have deeel@pplication platforms that act as
an integration hub of an enterprise to cut downdbsts related to establishing multiple
connections, and to enable connections to botlomests and suppliers via Internet with

a single trading interface.

Integration hub can support deep integration of lihek-end systems, since even the
disparate legacy systems can be connected to thpasty's integration hub to provide
one-to-many interface for external connections anthe same time achieve some degree
of internal systems integration. But even when mmrsg the integration hub
improvements: extending one-to-one connectionsigto-many connections, it does not
make it a true hub-and-spoke arrangement, becaudseks the support for many-to-

many connections. [11]

From business viewpoint, there can be identifieces®d arguments that support the use
of private exchange (one-to-one / one-to-many)rigle as the solution for company’s
external integration. First of all is the need & to B2B markets as quickly as possible
that is supported with the fact that there is utaety about the timing, capability and
survivors of competing hub-and-spoke techniquesdia in chapter 3.2), for example
different e-marketplaces. One-to-one approach givester control over certain business
relationship because each connection can be pdissmhdo serve the needs of an

important customer or supplier. [11]

Perhaps the most significant factor is the comipetittoncerns, which drives the
companies towards the adoption of private exchamgéhods. Companies fear that
participating in hub-and-spoke type of arrangemeititforce the prices too low, as a
result of price competition. Another concern isttliae benefits will be unequally
distributed among companies that participate inagketplaces, meaning that some will

eventually gain more benefits than others. [11]

To conclude this section of one-to-one/many exidntagration approaches, it is easy to
say that point-to-point techniques have some bendiut there are also considerable
disadvantages. The main advantages include estatdig easiness and the possibility of
highly tailored arrangements. The biggest disacdgatis that one-to-one connections

are often expensive to set up and maintain, edpeciden the amount of external
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connections increases.

3.2 Hub-and-Spoke approaches

In hub-and-spoke approaches the participating campautilise a specialised external
intermediary or hub that creates many-to-many cotnmes between enterprises and their
partners. The hub-and-spoke approach scales updeoaisly better than one-to-one
approach when the number of participating entegpriscreases. The maximum number
of links is dependent on the number of enterpriks, depicted in the picture below
(Figure 5), and it does not increase exponentialhen the amount of companies
increases, like it does in private exchange apprdaee Figure 4). The formula for

calculating the maximum number of links betweerumhers of companies is n-1.
Figure 5: Hub-and-Spoke approach, max number of liks = n-1

What makes it different from the integration hubmtn@ned in the previous chapter is the

explicit infrastructure, which may be composed absgble or actual business

competitors as well as partners. This allows custsmto connect to competing

companies through the same system, which may ats@® megative implications

especially for the sell-side companies and theeefaliminish the participation

willingness. [11]

The intermediaries of hub-and-spoke approach dases afapable of providing a number
of services. First of all is the connectivity, libere is also the support for different data
and/or process standards and other value addeteserAccording to study made by
Markus et al. [11], there are two flavours of hulgespoke approaches. The other
supports only data integration, leaving processgration out, while the other approach
supports both the process and the data integralioese subjects are compared in the

following two paragraphs.
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Data Integration

As discussed in the previous chapter about theereifit data formats used by
different companies, it is self evident that theeimediary’s duty is to conduct the
business transactions between enterprises, but relgeired it must also translate the
data and business documents from one format tchanotelieving the companies
from doing this translation.

The benefit of data integration comes from the wmatiion of B2B transactions,
without the need to change the existing internatesys of participating companies,
but also excluding the possibility to gain addiabmenefits from reengineering of
business processes. Most of solutions that integaily data are based on
translation standardisation of product datasuch as EAN (European Article
Numbering), andransaction formatslike EDIFACT or XML. [11]

Process Integration

The integration of external business processe®nsidered to be one of the most
important areas of B2B integration. In addition data integration, the process

integration approach standardises also the segsiarfcbusiness transactions and
events that creates an external business procetsn&l business process has to be
coupled with the internal business processes toentak information flow complete

to the point where no human involvement is requif2d]

As mentioned before, process integration requitasdardisation or modification of
backend systems, or adopting an e-business frarkesuitable for the company’s
needs. This makes the process integration appmoach costly to set up in contrast
to data integration, unless it is offered on aiserbasis, for example, by a third party
intermediary company [11]. On the other hand, sbgbrovides opportunity to gain
additional business benefits, such as competitdhearsiage and substantial ROI

(Return of Invest) [23] trough the re-engineerifig@mpany’s business processes.

The hub-and-spoke integration approach offers petable option to point-to-point
approaches. When compared to point-to-point appesmc both hub-and-spoke

techniques (data and process integration) haverl@stablishment and maintenance

20



costs. The primary reason for this is the possjbib connect to several partners with a

single link and managing only one connection todtside world. [23]

When considering only the business issues of habspoke approach, there are two
arguments that support it against the private exghdechniques. First one is related to
acquisitions or mergers, in which two separate cgs fuse into one enterprise. Also
divestments are similar situations, when one compdivides into at least two
independent companies, for example to parent coynpad subsidiary company. The
benefits of hub-and-spoke approach in these kirfidsusiness situations can be easily
realised when the merging enterprises are involaed third-party integration service
provider or e-marketplace arrangement. In suchasdns, there is no need to integrate
merging enterprises’ internal systems since the B&ed functions are handled by the
external service hub. In other words, hub-and-spgk@oach gives companies a degree
of flexibility that allows them to do acquisitioms divestments according to company’s
strategy and status. [11]

The second favouring argument is related to mualtiyp business relationships, which
include: business process outsourcing, extendedphsuphain relationships and
collaboration facilitation. Multi-party relationghs require also system integration that is

difficult to achieve using one-to-one or one-to-maéype of arrangements. [11]

In the real world hub-and-spoke approach is likéty require also hub-to-hub
connections, because it is naive to assume thahoevill be enough for all companies
in the world. This leads to some additional diffims, which mainly derive from the
lack of process/data standardisation and co-operatnong hubs. It also keeps the one-
to-one connections persistently in favour of masthpanies’ integration strategies in the
years to come [11]. However, the benefits of tlppraach speak for itself, and it is
recommended to consider the use of an intermediampany before implementing the
familiar thing that is the point-to-point approaohB2B integration. The practical part of
this thesis will concentrate more on this topic dodher analyse the methods and

implications of such solution.
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3.3 E-business frameworks

As it has been clearly observed, the integratiorapplications residing in different
organisations or even inside a company can be leantask. In most cases business
processes, business documents and applicationma@mpatible with each other and
therefore cannot be integrated or interoperateawitlspecialised interfaces or adapters.
Also the existence of various B2B technologiesha markets has made it difficult for
the enterprises to decide which one will be su@dbk their individual needs. So, the
premises are not the most optimal, but neverthetes®ral standardisation organisations
have been working intensely to address these ewssirelated problems and succeeded

to provide various frameworks to conduct e-busimessstandard way.

The collaboration of partnering companies must &setd on a mutual understanding of
what information they should share, when and hohs Statement is the foundation for
e-business frameworks, which are standards-basédentures for information sharing

and can be applied in both internal and exterrtagmation efforts. [15]

It is difficult to define the e-business framewoukistinctively, because the initiators of
such frameworks specify their standards in manyswaydustry-specific framework
RosettaNet describes itself as follows: “Rosettablandards and services provide a
common language for e-business transactions antbtimelation for integrating critical
processes among partners within the global sugpynt [20]. The ebXML (Electronic
Business XML), more a cross-industry and processrce e-business framework, is
defined to be “a modular suite of specificationat thnables enterprises of any size and in
any geographical location to conduct business thesinternet” [24]. On the contrary, a
cross-industry framework called xCBL (XML Commondsuess Library) is described as
“a set of XML business documents and their comptsgoromoting interoperability

between applications” [25].
As these examples point out, the definitions ofushbess standards are far from

homogeneous, but basically they can be seen aslearaptary approaches for the same

problem and not as competing solutions. [14]
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3.3.1 Overview of an e-business framework

Other computerised systems, such as web servévgnke and databases are utilised by
B2B applications for conducting business eventg. (product purchasing or selling,

documents exchange, etc.) between partnering eisiesp The required elements for
B2B applications are provided in an e-business émaark. Such a framework comprises

of different functionalities and the main functiditias can be summarised as follows:

An e-business framework;
Defines, manages, and integrates external andhaltbusiness processes

Supports communications with backend applicati®iesys, i.e. ERP, CRM, etc.

Additionally, an e-business framework may also ptevdetailed instructions how to
perform end-to-end interactions between particygatnterprises’ backend systems, so

including also the internal processes as well.

External or public processes determine and exdbtatédusiness logic of an enterprise
with regards to the requirements of its tradingtmes. This includes, among other

things, the appropriate processing of incoming gss sent by trading partners.

Interactions between partnering enterprises’ pytioresses are carried out with respect
to a specific B2B framework, like RosettaNet, olcading to specific agreements

between the two enterprises. The standards retatélge e-business framework in use
specifies the format and semantics of business agess and also defines the

communication protocol to be used, for instance AT&nd some sort of security

mechanisms, at least digital signatures to endqweatithenticity of business messages.
[26]

The following figure (Figure 6) illustrates the cpasition of an e-business framework
assuming that both of the companies are equipp#dfully integrated internal systems,
and additionally, their inter-company interactioftdlow the rules of a certain B2B
protocol. It also shows the importance of intermaégration, because with EAI the
backend systems, which are the source and destinati also external business
transactions, are coupled with internal processesgh as workflows and other

applications.
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Figure 6: Example of a B2B interaction framework, nodified from [3]

3.3.2 General B2B protocol model

A general B2B protocol model is a collection ofrets that form a generic protocol for

B2B interactions. The model consists of the folluyvelements [26]:

Document typeée.g. DTD in XML) define the structure of B2B e¥gnFor example,
the document type can define the content of a @selorder. B2B events are created
during runtime according to these document typendeins. XML or non-XML
language, like EDIFACT, can be used to create tdesament types

Document semanticefines the acceptable values of document elemsunth, as the
set of possible country names in a delivery addréssterms of consistency,
document semantics must define the combinationemhents that forms the logical
entities.

Public process definitiometermines which business events can occur anchat
order. For example, a purchase order (PO) is agpéed business event and so is the
purchase order acknowledgement (POA). Howeversé#ugience of these events is
such that the PO must be received from tradinghpatiefore the POA can be sent
back. Also some retry-mechanisms and time-outs lmrused for the events to
achieve a reliable communication.

Exchange sequenckefines the requirements for acknowledgementsetitrdhines in

the transport level (not similar to the POA in Imesis level) when a received
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message requires acknowledgement to be returnéslembures that the message has
been successfully transported to destination.

Packagingspecifies the packaging of a B2B event, includimgder information,
such as sender identification and other additieterhents (i.e. attachments).
Transport bindingattaches transport specific headers and trailerth@opackaged
B2B event.

Securitydefines the methods used to ensure secured andlteoed transportation of
B2B events. For example, encryption can be usextitamble the messages, so that
outside entities are not able to read them duriagy ttransportation form sender to

receiver.

The elements of general protocol model can be tepas layers (see Figure 7). Security
and document types -layers may be consumed by latyers, and therefore these layers

must be available for the other layers.

Public Process
Exchange sequende

Document ) Security
Types Packaging
Transport binding
Transoot

Figure 7: B2B protocol layers [26]

B2B engines are responsible for the communicatssuds of B2B event with trading
partners. B2B engines are deployed at either tinepaay’s (point-to-point) or service
provider’s facilities (hub-and-spoke), and theyisgi B2B protocol definitions during the
execution of B2B events. B2B engine schemas are fasg¢he B2B protocol definitions.
These schemas are created according to the B2Bcptanodel introduced above. The
B2B engine schema must include the modelling ofvabelements for each supported
B2B protocol. To successfully exchange B2B everdgivben trading partners, there
must be an agreement that defines which protoaateésl for the exchange, which public

processes are executed, and which trading panitetes the exchange. [26]
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3.3.3 Interaction layers of an e-business framework

To further elaborate the B2B protocol concept, gshaly of Medjahed et al. [3] defines
the interactions in B2B applications to appear hine¢ different layers, which are
communication, content and business process lafergher similar approach to layers
is presented by Nurmilaakso and Kotinurmi [14]. ifhapproach is based on the
following questions: what information to share withsiness partners, when and how to
share it. The questions refer to e-business frame€svbusiness and technical aspects of
business documents, business processes and mgssegnlayers are explained below

and depicted in figure 8.

The communication layer (Messaging$ responsible for the security and
transportation standards to be used in the exchahgeisiness messages between
globally distributed trading partners. This layemymcontain also some retry-
semantics and time-outs to enhance the relialfittnassage exchange. The layer’s
objective is to achieve integration of the commatian protocols and it answers to

the question how the business partners share iatoom

The content layer (Business documeptsyides languages and models for defining
the structures of business documents as well asndanings of the terms used in
these documents. Translation, transformation ateyration of business documents
are essential for the consolidation of differenpresentations, vocabularies and
semantics. This layer answers to the question wifiatmation the business partners
share and its objective is to achieve integratibrdata formats, data models and
languages. An example scenario of the businessagesanalysing aspects will be
given in the next chapter (4) to address whatdsiired to correctly understand the

business messages at the content layer

The business process layeontains the semantics of interactions betweedinga

partners. Meaning that there must be rules thanbiguously define the meaning of
messages, allowed actions, expected responses, Tk, layer answers to the
guestion when the business partners share infasmafihe objective of this layer is
to enable independent and non-uniform partners dionect with each other to

perform e-business in their preferred fashion.
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Figure 8: Interaction layers of a B2B application[27]

[m———————————————————

It can noted that the higher a company wants tegnatte in the interaction layers the
more challenging it will become. As stated abote, integration at the business process
layer is the most difficult to attain because fuies understanding of the semantics of
trading partners business processes. The next esh@pt will introduce e-business
frameworks that focus on integration at the diffeédayers introduced here.

4 XML AND E-BUSINESS FRAMEWORKS

E-business frameworks based on XML are the ones uhbise XML. Alternative
approach is EDI-standards based frameworks, whicheneral do not deal with the

messaging and process issues, only documents eidiesp.

According to Kotinurmi and Nurmilaako [15] automé@teommunication is composed of
syntactic and semantic interpretations, which ageded to understand the business
documents. Furthermore, the syntactic interpretasacomposed of lexical and syntactic
analyses, and the semantic interpretation inclgeéesantic and pragmatic analyses. The

explanations of these concepts are as follows:
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Lexical analysichecks the characters of a business document angaces it to the
lexicon, which defines the approved combinationstadracters in the language. The
framework has to provide schemas to define elensrdsattribute names, or element
content and attribute value.

Syntactic analysisitilises the information from the lexical analysischeck that the
structure of elements is valid. It produces a wwéderms based on the grammar,
which describes the structure of the language. Bgie framework may need to
provide schemas if the meaning of the terms deperitie structure, otherwise XML
is enough.

Semantic analysislentifies the terms and binds the possible meaniaghe terms in
the tree. The framework must explain the meanirfigsymbols, because the XML
and schemas are not always enough, especiallg ifettms are indistinct or not self-
explanatory.

Pragmatic analysichooses the suitable meaning of terms accordingeaaontext.
This means that the other terms and their possi@aning are also taken into
account in the analysis. The framework must progioi@e guidance to the choice of
the meaning because the XML and schemas are cdreexianguages and therefore

are not able to assist.

The following example clarifies these analyses arglains the relation between the

framework and the language that is utilised byftamework (i.e. XML).

Company A’s backend systems generates a purchdse (®O) that is sent to its trading
partner, company B. When company B receives theilPi®,stored to backend system
databases. Assuming that both of the companiasauIML but are not using the same

schemas, there is a need to process the PO betane be stored in the database.

At this point the framework provideslexiconin a DTD (Document Type Definition) or
schema and tries to recognise the elements of GhdfBome elements used in the PO
are not in the lexicon, the document is lexicatlydlid. For example, the purchase order
may contain an element called BuyerPartylD thatnésf company A, but the lexicon
understands only BuyerParty-element.

The framework must provide alsaqggammarin a DTD (Document Type Definition) or
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schema. The syntactic analysis may find elemerds @ne in the lexicon, but their
position does not match with the grammar, therefitwe document is syntactically

invalid.

The framework usually provides also@cabularythat can help to translate the elements
correctly. The vocabulary can provide means toexly map the PO’s elements into the
corresponding purchase order table, accepted bydhgpany B’'s backend systems.
Semantic analysis may not always be enough to ratgpinto right columns of this table.
Therefore, a pragmatic analysis is required to icdenghe other elements of the purchase
order to map the data into correct columns. Fomgte, in XML language the PartylD
can be a child member of a parent element calléldrBarty, in this case the pragmatic
analysis must take the parent element into accandtdecide that the PartylD element

means the seller’s PartylD (Company B) and mapl#ta accordingly.

The previous example only reflects the use of dbffié analysis that is required when
exchanging incompatible business documents, exajudihe equally important
messaging and business process issues. The maonnsathe limitation of XML, since

it was not designed to define message semanticsercithnge sequences, or correct
interpretation of these messages.

In process definition, frameworks that are basedooigh or detailed process approaches
(e.g. RosettaNet), utilise diagrams and verbal rjg@gans to guide the process
interoperation among trading partners. XML may Iseduin some cases to produce
machine-executable format of the business procesarmeworks that are based on more
generic process approach (e.g. ebXML). In the ngesgdassues XML can be exploited
in the headers to aid the routing and processintgeotiata. The other use of XML in the

framework depends on the framework in question.

Kotinurmi and Nurmilaakso [15] also studied and pamned the active frameworks based
on the document, process and messaging issues. dismywered that the frameworks

can be categorised according to their functioresiti

There were many frameworks that concentrated onlgacument issues, providing

both cross-industry and industry-specific vocalbakafor business documents. The
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frameworks that fall into this category are defiredocument-centric
Cross-industryirameworks, such as XCBL, concentrate mainly enititeroperability

of business documents. They offer cross-industgakialary, but are not focused on
messaging issues and offer only rough processigaens.
Industry-specificframeworks, such as RosettaNet and papiNet, prowidastry-
specific vocabulary. These frameworks emphasiseenuor the business process
issues and they offer detailed descriptions ofrimss processes in a specific industry
sector. Also the messaging issues are considered.

Process-centric frameworks, such as ebXML, conaentn business processes. No
vocabularies are provided in process-centric fraorksvand the process models are
based on generic process approach. Some of thegsroentric frameworks put more
emphasis on the private process issues, but attlemsebXML considers also the

public processes between trading partners.

The following chapters will introduce two of theX&IL-based e-business frameworks
(RosettaNet and ebXML) in details and clarify thdtionalities and components that

make up such a framework.

4.1 RosettaNet

RosettaNet represents the category of industrydspeframeworks, providing an
infrastructure that integrates the processes dlirtgapartners throughout the globally
dispersed supply-chains. The RosettaNet project imifially started in the year 1998
when the companies of electronic industry begunchézg for common ways to conduct
electronic business. Since then, the RosettaNetefnark has managed to gather up
more than 500 companies worldwide from various stidubranches, such as logistics,

telecommunications, semiconductor manufacturing,[20]

The main focus of RosettaNet framework is on sugplgin. The goal is to utilise B2B

integration in such a way that it improves theadincy and performance of the supply
chain. The RosettaNet e-business process stangderdsle means to efficient business
communication across multiple platforms, applicasi@and networks. In other words, the
framework provides a common language that guidestriding partners involved in a
business process to automate the execution ofpiltisess and conduct it over the
Internet. [28]

30



The RosettaNet standards are available for anyaffexjng a stable and non-proprietary
solution for e-business. By adopting these starsjamdcompany can benefit from a
unified framework of common specifications and @liites that provide real-time and
automated connectivity among trading partners iigply chain, concurrently amending
its agility with consistency and visibility acrotise whole supply chain. The standards
are mainly concentrated on providifigechnical and Business DictionarjeBartner
Interface Process(PIP) messages to support specific business mesesand the
RosettaNet implementation framewdRNIF) to support the packaging, transport, and
routing of PIP’s [20]. These essential parts of ResettaNet framework and their
functionalities are depicted in the following pictu(Figure 9) in contrast to human-to-

human interactions.

Telephone 0 eCom Application

Business Process "} eBusiness Process

DIALOG

I9N]B113S0Y

human-to-human server-to-server
business exchange eBusiness exchange

Figure 9: Architecture of RosettaNet [7]

4.1.1 Partner Interface Process (PIP)

The RosettaNet community has created XML-basedesysb-system dialogs called

PIPs (Partner Interface Processes) to specify tisinéss processes at every level of
supply chain (at the moment of writing there wet& &pecified PIPs available) and the
associated business documents. PIPs interact hatlcampany’s internal processes to
initiate or receive business documents. Each P&eifspation defines the structure and
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format of exchanged business documents, speciglsmthe roles, actions and activities

of involving trading partners.

This provides the choreography and message cotttants needed to participate in an
inter-company business process. The PIPs are divitte eight clusters according to
their business functionality and these clusters farther grouped into segments. For
example cluster 3 is dedicated to order managemrexesses, including segments like
“Quote and Order entry” (Segment A), “Transportatend Distribution” (Segment B)
and so on. Segments are groups of related funditipransisting at least one or more
PIPs, which are divided into Activities that spgdifie allowed Actions as described in
the following example (Example 1).

CLUSTER 3: Order WManagenent
Segnent A: Quote and Order Entry
PI P 3A1: Request Quote
Activity: Request Quote
Action: Quote Request Action
Action: Quote Confirnation
Segnent B: Transportation and Distribution
Segnent C. Returns and Fi nance
Segnent D: Product Configuration

Example 1: Hierarchical structure of a cluster [7]

PIP specification is comprised of three views tloan the complete system-to-system
dialog between trading partners. Business Opemtidfiew (BOV) captures the
semantics of business entities and is responsisléhe information flow between the
trading partners according to the role they takehet particular process. During the
execution of PIP's, the Functional Service View\(J-8escribes the interactions between
RosettaNet services (e.g. between Buyer and Setieginated from the BOV.
Implementation Framework View (IFV) describes thian message formats (XML
Schema) and communication requirements (SSL andaDigignatures) with respect to

RosettaNet Implementation Framework (RNIF). [20]
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4.1.2 RosettaNet Implementation Framework (RNIF)

The RosettaNet Implementation Framework definesniessaging issues to help the
collaborating companies to build interoperable eyst that understand and execute PIPs.
The RNIF describes the security issues related @ssage exchange to ensure
authentication, authorisation, encryption and repudiation, additionally to the
packaging of PIPs. For example, the RNIF spec#eseption handling mechanisms to
ensure the non-repudiation of the messages. Als&NIF provides the specifics how to
encapsulate the attachment to the business messadjehese attachments can be of a
random file format. Several software vendors hawdt-lm RNIF support in their
products (e.g. Microsoft, BEA). The following pic&u (Figure 10) illustrates the
architecture of a business message with respgubtocols on top of which the business

message is deployed. [20]

Preamble Header A
Delivery Header
Service Header
Process Control
Activity Control
Action Control RosettaMet
I Business Message
Senvice Content ‘>~ : - -
n ~ r .“-- 1
Action Meszage/Signal Messags ry T;ME"; MMtE
Optional Attachment(s) it Lo

Optional Digital Signaturs

-
HTTFS COther
HTTFP SMTE Transfer
- Protocols
Transport and Lower layers .DLI:!er
(TCPR/IF protocol stack) atpar
T = Protocols
No e e N s T T, o

Figure 10: Network Application Model [40]

4.1.3 RosettaNet Dictionaries

To address the terminology difficulties often rethto B2B integration, the RosettaNet
provides unified business and technical dictiorsatie define common product and
service properties, and vocabularies for conduatiiyisiness. The RosettaNet Business
Dictionary (RNBD) specifies common terms that asedi in PIPs, including such

business properties as name, address, etc. antebsiglata entities like action identifier,
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business tax identifier, etc. The RosettaNet TaxdirDictionary (RNTD) describes the
characteristics of services (e.g. purchase ordef)psoducts (e.g. computer parts). With
the help of RNTD, trading partners no longer nemdise separate dictionaries when
implementing multiple PIPs. The RNTD facilitatesethautomation of product
information exchange by standardising the semanisesl to describe product features
and information. An example of this is illustratedthe following fragment of XML
code (Example 2) that defines a photocopier. [29]

<class id="RNIC021" propDefs="RNIS001 RNIS043 RNS-XJA001">
<identifiers>
<code>RNIC021</code>
<majRev>001</majRev>
<date.def>2000-12-05</date.def>
<lidentifiers>
<names>
<preferred.name>COPIER</preferred.name>
</names>
<definition.short>A machine used to make photographic copies of pages.</definition.short>
<app.specific name="industry.domains">IT</app.specific>
</class>

Example 2: A definition file of ghotocopier according to RNTD [29]

RosettaNet standard is mainly utilised in IT indyst supply chains, although the
standard claims to have the support for other itntissas well. The principal factor for
this is the lack of PIP specifications for othearttcomputer and electronic industry, and
another concern is that many large companies @ea aivolved in multiple industries,

so the vertical integration approach is not sugdbf them.

4.2 ebXML (Electronic Business XML)

One of the most attractive e-business frameworkslied the ebXML. The premise of
ebXML was to focus on solving the incompatibilitgsues related to multiple XML-
based specifications that emerged in various imgsg#gments in the late 1990’s. Two
large standardisation organisations, UN/CEFACT {&thiNations Centre for Trade
Facilitation and Electronic Business) and OASISg&hization for the Advancement of
Structured Information Standards) together stadeéhborating with several working
groups from various industry sectors to find a ammf solution for conducting XML-

based electronic business data. The result wasMin-based infrastructure aiming to

provide a single global electronic marketplace &lIr enterprises regardless of their
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location, technical abilities and financial resasgc[1] [17]

Since the completion of the initial ebXML projedt,has attracted significant other e-
business frameworks from both industry-specific amdss-industry initiatives (e.qg.
RosettaNet, OAG). The main reason for this has bleerability of ebXML to provide
common functionalities, such as messaging, padgegements, registries / repositories,
and business processes. As a result of that theddamework has earned the status of

a core e-business framework on top of which ottenéworks can be built. [30][24]

To perceive the functionality of ebXML framework i$ essential to consider the
components that form the framework. This can be atetnated with the help of an
example scenario that includes all the componee&xied in ebXML-based solutions.
The following example is based on the ebXML fourateg book [1] and the example
gives a quick introduction to the ebXML conceptawgver, the ebXML specifications

are by no means limited to this sample scenario.

? i Company A
3 " 5 { Insurance Company )
2

Company B
{ Exporting Company)

Figure 11: ebXML sample scenario (modified from [1]
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1. The first step includes the analysing of a cerBi2B business process characteristics

3.

to determine the actions needed to successfullyeinmgnt this process between the
enterprises, providing a formal description of ghe@cess in the form of ebBP

(Business Process Specification Schema).

This XML-based specification schema of the busingssess is used to define

public business processes, describing the rolehefpartners (supplier, customer,
etc.) and defining the business transaction ag/ihat each participant can perform
(e.g. purchase orders, invoice). The ebXML Core Qaments framework can be

used to define the business information in busidessiments that are exchanged in
these activities.

After these tasks have been completed; the ebBiRgemtation, all documentation
related to it, and the necessary core componentsbeastored in an ebXML
repository and publish it in an ebXML registry.

The ebXML registry has a search functionality thestves companies that are willing
to expand their electronic business capabilitiesceftain company can search the
registry for suitable business processes in whictan play a particular role. For
example, the registry may contain a descriptionifiéernational shipping business
process in which an insurance company wants to pake by providing shipping

insurances for the other participants. To playitisirer’s role in this process, the
company must determine the ebXML message interatioat it has to support. The
company has to make sure that it is capable of®stipg the process, which also

requires connectivity with the backend system$efdompany.

A company (in this example the insurance compaay) @rovide a formal (machine
readable) statement of its capability to fulfil tbesired role in a certain business
process. This statement can be described in a doducalled a collaboration
protocol profile (CPP). Additionally, the CPP docemh contains information about
the message payload, packaging, digital signatares,much more. In other words,
CPP describes the capabilities and constraintswelé as supported business

scenarios of an organisation in terms of ebXML apens.
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. The fourth step is similar to step 2. Now that @@mmpany has registered its
capabilities to serve a certain role in a busir@ssess, other companies can search
the registry to find suitable business processesekample, in the case of insurance
company, an exporting company might search for mpamy that is capable of

insuring its goods during the transportation.

If the company decides to participate in the samsiness process, in which the
insurance company is involved, it proceeds witleach for partners that provide the
complementary services (e.g. insurance). Now, tARB @ocument established in step
3 provides all the needed information about thernaisce company for the exporting

company.

. Correspondingly to the requirements describedeap &t also the exporting company
has to ensure that the company's B2B integratianliias support the ebXML
framework in order to take part in the desired bess process. This will produce a
similar information as described in the CPP docunam the company may well

generate and register its own CPP, however, ibigessential.

The exporting company can now create a collaborgtimtocol agreement (CPA),
similar to trading partner agreement (TPA) and psapit to the insurance company.
Most of the time the CPA is not able to providefisignt information about the
various aspects that needs to agreed between tErpreses, and there is sometimes a
need for additional paperwork to further solvetladise issues.

. The company receiving the proposal for CPA (in ttase the insurance company)
may approve it or reply with a counter-proposal Hretefore these two steps (6 & 7)
may have several iteration phases until the prdpesautually agreed.

When the agreement is made between the compah&scan start preparing their

systems to support the business interactions ddrby the CPA.

. Companies can start to exchange business everdslanyto the CPA specification
as long as the CPA remains valid. The messagetdela interactions in ebXML

frameworks can be built upon the facilities of XML messaging services.
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As the previous scenario demonstrated, the ebXMiméwork comprises of various
components. Each of them provides certain kinduattionality for the framework. To
enable data communication in common terms, the ebXMmework utilises CCTS
(Core Components Technical Specification) as a tingeconcept for data and objects
[31]. A core component is an independent “buildinigck” that contains pieces of
business information related to each other andbeautilised in several different areas of

business when creating business documents.

To register and provide objects and services otigHess, the framework provides
ebXML Registry Services (ebRS) and Registry Infarora Model (ebRIM)
specifications. Registries and repositories arg@aesible for providing services that
register, locate and access information resoursega illustrated in the sample scenario
above. Configuring the technical contract betweadihg partners is handled according
to Collaboration Protocol Profile and AgreementPRICPA) specifications. These
specifications define the structure of XML-basedcuoents, which provide the e-
business capabilities of an organisation (CPP)pecify the agreement details of two
organisations (CPA). These files are able to pmwdnfiguration information ebXML-
compliant B2B integration products with the helpnoéssaging service. Also with help
of registry they can support business discovery thedprocess of establishing new e-

business relations. [1]

The ebXML Messaging Service (ebMS) specificatiomesponsible for defining how to
provide secure and reliable exchange of e-businesssages. It specifies transport,
routing and packaging of messages, and is placeédpoof SOAP (Simple Object Access
Protocol) layer that provides a common transportchmeism independent of the
communication protocol and message payload. Then na#tention in the ebXML
framework is its ability to enable collaborativeeeution of business processes among
participating enterprises. This is achieved witlke #bBP specification that describes
interoperable “public” business processes to afpantners to support process design and
description of processes with the help of a comiamguage. Furthermore, it enables
collaboration monitoring and validation, and guidee execution of shared processes.
Additionally, the security issues must be considereall of the components to protect

the information, from the modelling of business qasses through the exchange of
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messages. [1]

The current status of ebXML solutions indicated thaas not yet succeeded to achieve
the expected goals set to it during the initialjgcb Despite the advanced and explicit
architecture of the framework, the lack of supdostn the major technology vendors,
and therefore the absence commercial solutiongurasd out to be the biggest cause
limiting the adoption rates of ebXML. Although tleeare no solutions that utilise all
components specified in the ebXML framework, itredeniable that there exist various
solutions that utilise at least some of the ebXMimponents. Especially the messaging
services and the registry/repository specificatiarmspopular. Yet, the latter specification
is merely used to store all kinds of online datapiablic access, and not in the way it was
originally intended. This proves that the ebXML gfieations are not incompetent, but
the initial objectives have not been reached, bexahe ebXML did not take the
prevailing market trends into consideration to sthgad of the other rising business and
technology movements. [32]

In summary, the previous chapters provided an éeenof the prevailing e-business
framework technologies. A fundamental part of tHeusiness framework was described
to be the generic B2B protocol model that was @efirs such a way that any protocol
(ebXML, EDIFACT, RosettaNet, etc.) can be modelledependent of the details. The e-
business framework was considered to be a detaigmiuction for the interactions

between trading partners, starting form the backssiems (i.e. ERP) of the initiating
trading partner and ending to the receiving tradpaytner's backend system (i.e.
database). The layers of an e-business framework explained to clarify why the

complexness increases when companies are tryimgeigrate at higher levels.

It is worth to remind that even though there ardtibudes of frameworks for e-business,
most of them are complementary to each other rdtter competing. The decision of
which framework to utilise comes somewhat easieewtonsidering which frameworks

or standards the other companies at the same igdurainch have decided to use.
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5 DYNAMIC B2B INTEGRATION WITH WEB SERVICES

The Web services approach has been introduced deesg] among other things, the
difficulties of external application-to-applicati@A2A) integration issues. Web services
enable platform/framework independent applicatisteract over intranets, extranets
and across the World Wide Web, specifying the diifé applications as services
residing in various networks. The development ofbVéervices is maintained by the

W3C organisation which defines it as follows:

“Web services are characterized by their grearapierability and extensibility, as well

as their machine-processable descriptions thankthéouse of XML. They can be

combined in a loosely coupled way in order to aohieomplex operations. Programs
providing simple services can interact with eadheotin order to deliver sophisticated
added-value services.” [33]

As its simplest the Web services are applicatimg@amming interfaces (API) that can
be accessed and executed remotely over a netwudgkattions between Web services
are comprised of three different elements: serpicaider, service registry and service

requester.

The functionality of these entities is as follovgsrvice providers offer the services for
service requester. Service registry is used as aacls@ble repository of service
descriptions. Service providers describe the sesvithat they are able to offer and
publish those at service registries. Service dearis contain information about the data
types, operation, and network location used ini@adr service. Service requester or
consumer searches the registries to locate theabdeitservice from among the
descriptions. The service registry returns the ayppate service for the requester, which
invokes the related Web service. The following fegFigure 12) further depicts the
functionality of Web services. [34]
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Figure 12: Web service reference model
5.1 Web services in B2B environment

The protocols used in web services are based om stpadards. SOAP (Simple Object
Access Protocol) is used in messaging to achiewardic integration between disparate
applications. SOAP uses a simple architecture ¢batprises of widely adopted XML
and HTTP techniques to invoke Web services on reroaiations. Service providers use
WSDL (Web Services Description Language) to descthe available Web services.
The UDDI (Universal Description, Discovery and Igtation) is a XML-based registry
used for publishing own services and discoveringjrdd services. The registry can be
either a private repository that is intended to usede an organisation, or a public
repository available for trading partners. At theqess layer, Web services rely on
BPEL (Business Process Execution Language) to idesousiness processes that will be
executed over the Web. [35]

Since Web services approach is merely an applicdg@woel specification, it takes no
opinion to the definition of business documentsdocument semantics, nor does it
specify standard B2B processes. It is reasonabhete that Web services technology is
not directly a corresponding or competing techniquethe xml-based e-business
frameworks introduced earlier, but it is consideasdan alternative and more dynamic

approach to B2B interactions.

The accommodation of Web services into the B2B remwnent is reasonable to review

with respect to some special features of B2B appbos. The nature of B2B
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applications is so that they are distributed acdiffsrent enterprises. This leads to the
concern of management issues of transactions betdisparate applications. Another
concern is the security issues because there iayaha risk of undesired visitor to
delicate corporate information when company firdsvalle opened to external parties.
Also the business messages must be secured tonprawe outsider to manipulate or

misuse the exchanged information. [35]

Dynamic business operations require real-time natggn between business partners to
succeed that can only be achieved with open stdadarer the Web, which is also the
premise of Web services. The level of integratisrthe most significant factor when
considering B2B integration methods, and at the smdnthe Web services are not able
to offer integration exhaustively to satisfy mogttbe enterprises. Especially in the
industry specific supply chains, where everythis@bout speed and performance, there

IS no time to fit every messaging requirement thi®Web services approach. [36]

So, the Web services have not yet reached a stafiles as a groundbreaking B2B
integration method, since the technology needdt@race especially in the transaction
management, performance and security areas. Bustill a promising approach at least
when considering the dynamic requirements of B2@gration and the openness of
standards related to it. Two major standardisatigyanisations (W3C and OASIS) are
involved in the developing of standards relatedMeb services and are continuously

struggling to overcome the limitations of the agmio. [34]

6 PROS AND CONS OF B2B INTEGRATION

This chapter will summarise the potential benafitB2B integration and also discuss
the possible costs related to it. In other words fection will consider the outcome of
B2B integration: what are the positive and negagffects on the company, and how

these can be assessed in contrast to both busing$schnical issues.

Evaluating the benefits of B2B integration is nati@ightforward operation, since not all
benefits appear in the form of money and some ldsnefnd to appear shortly after
implementation, while others may occur after a Empgeriod of time. However, it is

important to consider all effects of B2B integratiproject thoroughly to understand the

true benefits and costs originated from such aeptojA common method used in
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literature is to assort the benefits of B2B intéigraproject into operational and strategic
categories [11]. Operational benefits are assatiatgh cost reduction that can, for
example, derive from improvement in the effectinand efficiency of a company’s
supply chain, while the strategic benefits relatendt necessarily apparent issues like

quality of service, competitiveness and flexibility

Companies from variety of industries and differdnisiness situations have their
individual reasons and objectives to implement Batgration infrastructures, and the
role of supplier and customer significantly affects the realised benefits. This also
indicates that the consistent evaluation of beme$itvery complex, since the benefits
related to B2B integration are strongly case-specif

The cost of B2B integration indicates to all fastdnat diminish the possible benefits
gained from B2B integration, and weakens the furthgoption of B2B techniques

among enterprises. Similarly as the benefits, #igocosts appear in many forms from
which many are more difficult to perceive than, éxample, investment costs. Some of
the other concerns related to B2B integration idelinformation sharing among trading

partners, technical problems, and issues relatdtktsize of the company [37].

One of the reasons why the evaluation of benefitsasts is difficult is that the benefits
can be overlapping and interlinked. For exampleemwhT is used in supply chain
management it inevitably relates to process charsges is hard to precisely determine
the source of the benefits. Another reason thatmestioned before is the fact that some
benefits will be detected immediately after the lienpentation and some will take more
time to emerge. Also the strategic benefits canh®ospecified with measurable units
because the benefits are rather abstract than ladeaause the effects of B2B
integration investment concentrates mainly on ttrategic benefits, it is unwise to
analyse the benefits and costs using traditionagbwating-based measures, which
concentrate mostly on inventory turnover, lead timprovements, delivery costs, etc.
Instead companies should put more effort on altemmapproaches to measure overall

benefits and costs. [37]
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6.2

Benefits of B2B integration

A study made by Jauhiainen et al. [37] further edtethe concept of operational and

strategic benefits to be comprised of operatioffadiency, quality of service and supply

chain agility. This approach emphasises more gfiateenefits of B2B integration and

thus gives a comprehensive view of the overall bene

Operational efficiencys the easiest form of benefits to measure in a B2&jration
project. Quite often the cause of operational efficy derives from the re-
engineering of business process. One way to destnid operational efficiencies is
to consider them as transactional gains, achievenn fautomated business
transactions eliminating loads of paper work angstheducing the errors caused by
manual data entry. Efficient transactions enablgdB2B integration has often
managed to cut also the order cycle times thatihapsart led to reduction in

inventory.

So, the operational efficiency gains are undeniaini@ B2B integration can indeed
offer significant cost reductions and in some cadss provide additional revenues.
However, Jauhiainen et al. [37] observed from vagiother studies an important fact
stating that when B2B integration is utilised ordg a mechanism to automate
business document exchanges and management widmutprocess changes,
enterprises are not able to achieve considerabtefite from B2B integration.

Further on it is noted that performance improvemesrte only attained if B2B

integration is used for creating new collaboratiaiih trading partners, emphasising
that the new collaborations is the real source efefits instead of electronic
connectivity. Collaborative B2B in this context meafor example, the replacement
of traditional order placement with real-time infaation on sales and stock levels

between retailer and manufacturer over B2B networks

Quality of Servicecovers all issues (excluding operational efficiearthat provide
additional value to participants in B2B. These éssindicate to qualities that make
some B2B trading partners more attractive thanrstheis difficult to give a general
summary of the issues that bring more value tatmpany, since the B2B solutions
are unigue and emphasises specific elements ohtenpeise corresponding to each
company’s individual objectives to enhance custoseevices.
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From a retailer point-of-view, an example of a témgp quality might be the
possibility to integrate effortlessly but deeplyoegh to supplier's information
systems to ensure better product availability aactehse the amount of products in
stock. According to Jauhiainen et al. [37] many B@&gration projects are initiated
by important customers who set the requirementsther supplier. The supplier
company has to seriously consider B2B integratioronder to keep the customer
satisfied, and also maintain its competitivenessnmdern markets. Especially the
small and medium size enterprises perceive thgnatien effort as an opportunity to
build long term business relationship with impottérading partners instead of a

change to cut down paper work through automation.

Since the customer’s role seems to be an impoei@ntent for the success of B2B
integration, there is reason to assume that CRM st(@uer Relationship

Management) and B2B strategies are tightly coupbggther. This approach has
been studied by Zeng et al. [38] who argue thagiration of CRM and B2B will

produce additional benefits in such business aesasales, marketing, customer
service and information support. Examples of sumelfits include global reach, cost
reductions in quality management, effective mangtefforts, better customer
responsiveness, and service improvements througltimee status of the product

delivery.

Supply Chain Agilityaddresses to improvements in the information sgaamong
supply chain participants as a result of B2B irdiéign. These improvements help
participating companies to respond quickly to clengcaused by external

environment and to control globally dispersed sygplains.

Because the supply chains rely on information sigarit makes the flow of

information a priority issue when considering tleméfits of B2B integration. First of
all, B2B integration efforts improve the speed pformation sharing, so that the
information can be exchanged with real-time exgewta. Secondly, B2B integration
improves the quality of information, since the malntyping process was the main
source of errors. Additionally, the improved infation flow reduces insecurity

issues related to demand because the supply chdimeps are more aware of each
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others sales and inventories, and so a single aoyngen utilise this information to
make more accurate decisions about their own desna’d together, the
improvements in information flow and collaboratibetween trading partners makes
the supply chain processes more responsive to metk@ges and assists to achieve

the needed agility in supply chain.

Due to globalisation effects, it has become esserti manage geographically
dispersed supply chains, since more and more &gtierral companies have
production lines and sales offices all around treldy and concurrently the head
office resides on the company’s home front. This imapart increased the interest in
B2B integration as a method of managing such dégaeand complex supply chain

networks.

Costs of B2B integration

Despite all the benefits that are described to appse a result of B2B integration, there

are also some cost factors that need to be ideatif\ccording to Jauhiainen et al. [37],

the costs can divided into four different categotigat are investment costs, information

sharing, technical difficulties, and problems rethto organisation’s size.

Investment costsomprise mostly of equipments (hardware, software) skills (set

up, testing, maintenance and training) requirechittate B2B transactions. This is
the most visible and often quite significant itefneapense. Sometimes additional
hardware is needed, for example, a B2B integrate@wer, and also the B2B software
may require some development and maintenance tbmaeds of a certain company.
Testing is an important part of the B2B integrati@o that the transactions are
executed in a desired manner. Also a substanttabpéhe investment costs originate

from the wages of consultants needed to train énegmnel that operate the system.

Information sharingelates to competitive disadvantages derived filoensharing of
business information among trading partners. Eiplicformation sharing can
diminish the negotiation power of participating quanies, which may have negative
implications on, for example pricing. Transparenéyhe supply chain may give the
competitors an undesired view of another companyking structures and

operational capabilities that they can use to théwantage.
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According to a study made by Seidmann et al. [3@jnts that the negative
implications of information sharing relates mogstysupplier rather than retailers and
buyers, because the open sharing of informationcbange the suppliers’ marketing
and sales strategies, and further reform the catigretn supplier markets. Another
concern related to information sharing is the gubti to be a victim of a fraud. The
misuse of electronic trading makes possible to mdate business messages to
create unauthorised checks and invoices that magcb&entally approved by a

company.

Technical difficultiesarise from the incompatibility issues between ira#gg
business environments. Companies do not commoulgeghutual understanding on
business messages, business processes, or inarasatipnal infrastructure that

causes technical challenges to B2B integratiorrisffo

A secured data transport channel between two ergespis required to ensure a
reliable transaction of sensitive and essentialiness data. To build such
connectivity, it requires higher knowledge abowt ttansport level techniques, which

is not usually mastered in majority of businesses.

Although the standardisation efforts have enhartbedinteroperability of different
systems and applications, still the majority of pamies represent the havoc of
different systems using various data formats, ngésgaprotocols and interaction
methods. Also the management of transactions e@sttiechnical difficulties in the
form of processing required to deliver data. Tratiea management must handle
long-running transactions, orchestration of busingwocesses and different
interaction modes, in addition to basic processegh as transaction security,
directory look-up and routing. Much of the techhidéficulties can be overcome
with the help of standard technologies and fram&sdout they do not eliminate the
necessity to agree on business documents and bsginecesses between integrating

companies. [40]

Organisation’s sizemay affect on the willingness to participate inBB2lectronic
commerce. Especially the small size enterprisesnateeager to adopt B2B due to

lack of proper IT infrastructure. For small entésps, the costs (investment and
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maintenance) are also considered to be relativigly tompared to attained benefits
and sometimes the market position may be unsuifablB2B integration. With the

evolution of new Internet-based technologies, ttost argument is coming less
accurate, since also the smaller enterprises camadopt the new B2B methods that

require less IT and financial support.

When estimating the possible benefits of B2B irdégn, it is rational to keep in mind

that significant operational benefits are attainedm re-engineering of business
processes, or else the operational benefits mighba as expected. However, the B2B
integration also includes strategic benefits treat not be directly measured in money,
and some of the benefits are detectable aftergelgmeriod of time. So, it is important to

take a view of entirety of the benefits, before mgkany unreliable conclusions.

There are several costs and difficulties related B@B integration projects, but
nevertheless, there are nearly always risks ingbimenvestment projects. Therefore, if
the B2B integration is an essential step for themany to maintain its competitiveness
and market position, then there should be a cafosideration how to minimise the
risk factors of B2B integration before implementifigne investment costs are inevitable,
information sharing involves risks that just hawebe taken, technical difficulties can be
tackled with standardisation efforts, and orgamsasize issue is no longer an obstacle

in most of the cases.

7 DRIVERS OF B2B INTEGRATION

To conclude the theory part of this thesis, iteasonable to consider the factors that
drive enterprises towards B2B integration. This swarises the previous chapters that
dealt with the various aspects of B2B integration.

When reviewing the history of B2B integration frahe early days of EDI-standards to
the current Web-based technologies, it is easyetogive a common denominator of the
most successful B2B integration techniques. Thetmadely adopted techniques are
promoted by large enterprises, making them thdatoits of B2B integration and
subsequently forcing the smaller trading partne@dopt the same methods regardless of
the quality and expenses affiliated to the techmidthis can be concretely noticed in

industry-specific supply chains, where the largeshpany is often the dominant party
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making the decisions on standards that the smadlgners must kindly obey or fall out
from the supply chain. Although this approach ssuadbit rigid, it has some benefits
too; since the industry standards tend to be diffiand time consuming to develop, it is

easier to follow specific instructions made by majapply chain partners. [37]

Another driving force is the effect of globalisatidhat has tightened the business
competition even from before. Reasons for thistheeimproved communication and

transportation solutions that have diminished tbitorial boundaries and made the
geographical distances less significant. Outsogrtias become the prevailing method
for cost reductions and more companies are foreemdve their production lines into

countries that have low labour expenses in ordekdep the business profitable.

However, this may scatter the company into smalieces, which are harder to manage
with traditional methods. As perceived so far, B2B integration solutions provide a

respectable solution to overcome the difficult ngermaent issues related to distributed
organisation infrastructures and dispersed suppyns.

Legislation has an important position to either mpote electronic trading with

regulations that enable international electronisitess, or respectively the regulations
can restrain the companies to commit electronainigawith international partners. Since
both parties of the trading process must respexidpislation, it is important to make

bills that support the improvements to practicernnational electronic trading.

Benefits and costs of B2B integration are considi¢oebe one (positive/negative) driving
force, since the benefits try to convince the comgmto participate in B2B efforts and
the costs hinders the adoption enthusiasm. Asstalearly demonstrated in the previous
chapter, the benefits are grouped into operatiamal strategic benefits. Operational
benefits were easier to measure because of theazhsttions and streamlined processes,
whereas strategic benefits concentrated on moreaabsmprovements, such as quality
of service and supply chain agility. Many costs asks were presented to explain what
kind of difficulties a B2B integration project mémave. But the bottom line was that the

investment costs are the ones that cannot be alioide

Standards and technologies related to B2B are wualetant development and therefore

choosing the appropriate method is essential tdeaehthe full benefits of B2B
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integration. It is more and more evident that thiglLXis going to be the dominant

standard in describing the business messages igetims to come, although the EDI-
formats are persistently maintaining their positionthe B2B markets. The e-business
frameworks and standards provided by differentdsdesisation bodies play an important
role when considering different B2B integration hwats. Some of the frameworks
provide a cross-industry solution (i.e. ebXML, xOBlwhile the others concentrate on a
specific industry (i.e. RosettaNet, PapiNet). Thiegeatives provide guidelines that help
the companies to implement B2B integration, andeffoee it is considered as an

important driving force.

Jauhiainen et al. [37] claim in their study that fbture will introduce graduated increase
in the convergence of various B2B integration stadd and frameworks, which will
lead towards globally unified B2B integration franogks. It would help the companies
to ease the connection establishment with tradargnprs, decrease the costs of overall
solutions, and speed up the integration process.

There are also hints in the current market tremdd EAlI and B2B integration are
progressively uniting, forming enterprise systerhat twill also concentrate on inter-
enterprise integration, in addition to traditiongta-enterprise integration. This has been
a predictable development trend, since the mosargdge gains derived from intra-
enterprise integration are often originated by S(pply Chain Management) [41],
and therefore the vendors of enterprise system$oared to develop systems that will
offer connectivity through the whole supply chaiuture will show which B2B
integration solutions will dominate the markets amill the EAlI and ERP vendors
develop their systems capable of external integmaid such extent that it will attract the

majority of companies to utilise them.

This chapter ends the theory part of this thesie fllowing part will concentrate on
third-party B2B integration service providers artkit possible contribution to the
requester of this thesis, UPM-Kymmene Wood Oy hia tase of B2B integration. The
service descriptions are acquired from ltella Og &retoEnator Oyj, which provided the
first hand information on behalf of the service\pders.
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8 BACKGROUND FOR 3RD-PARTY B2B INTEGRATION
SERVICE PROVIDER

Since this work is related to a specific wood indusnvironment, it is essential to
consider the facts that generate problems in thenaation of the value chain, and thus
support the use of an integration service provatean enabler of B2B communications

among the heterogeneous business environment.

When considering the core business activitieswbad industry organisation, it is fair to
note such an industry sector tries to concentrditep@ssible resources on wood
production that is the company’s field of know-hamd focus less on IT-related issues
that in part includes also the B2B integration &fo Therefore, it makes sense to
consider outsourcing some or even all of B2B reldtenctions to a third-party service
provider that already has the required facilitiad ghe needed technology expertise for
B2B integration.

Experiences from the real world have shown thattthe problem hindering effective
B2B e-commerce is not the costs, but the requirérf@nestablishing technical and
process agreement among disparate and independgmisations, especially when the
participants in a single value chain is comprisédngriad number of suppliers and
customers [40]. The complexness of these valuenshean be reviewed from four
different standpoints, which are related to physisgndards, technical and geopolitical
issues [42]. All these standpoints will form anwargent base that explains the rationality

of utilising managed integration services provithgda third-party operator.

Physical complexityelates to the raw number of partnering enterprisea specific
value chain. When considering a medium or largerenise that may easily have 1000
suppliers and over 5000 customers, it is obviowst tihe partner and transaction
management in such organisation may easily becoreasible, especially when the
trend nowadays is to make everything more rapidly eost effectively. This example
only caters for the first tier of enterprise’s pants, and when adding also the partners’
partners it is easy to realise how complex the whalue chain might be. A recent
research made by the Quocirca-company [42] poiatshat attempting to control these
dynamic value chains is no longer an option, anthe@ompanies have settled for trying

to minimise the risk and cost of participating utk trading environments.
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Another concern is thetandards complexitihat is derived from the efforts to automate
the business message exchange among various casnpBaspite the advantages that
the standardisation efforts are able to offer inowes industry sectors, in the real world
there remains multiple enterprises that cannotnatiteir systems to cope with the
prevailing standards in that specific industry arBais, in part, will contrive additional
complications and costs also to those organisatioaishave adopted a certain standard
as a way of exchanging business events, such agopsty/ introduced RosettaNet or
ebXML. So, following only the standards-based vaibain automation is becoming less
and less a durable solution, when considering tineeot trend where there exists
multiple standards focusing on specific verticahorizontal industries, and concurrently
composing a fragmented multi-standard businessr@mwient, which is unable to

provide a unified business methods that would enaffortless trading around the globe.

If a company will in any event try to manage theedsity of the standards, it must keep
up with the various standards and their versionsngure smooth co-operation with the
trading partners regardless of the possible standard version conflicts. The

management of such standards will require sophistit in-house systems that are
inherently expensive to build and maintain. Therefthe conclusion gathered in most of
the companies is to continue utilising and suppgrtiraditional transaction methods,
such as email or telephone. The high utilisationnm@nual mechanism in modern
enterprises emphasise the importance of such danpiethods also in today’s B2B

interactions.

The emerging technologies and standards are the soairce offTechnical complexity
since maintaining in-house systems that are abpgdeide a certain level of integration
have often turned out to be unworkable. Some compdmave decided to support a
particular set of standards, trying to press tphaitners to adopt the same methods, but in
most cases with poor outcomes. The evolution oftery standards causes continuous
development to the systems, and there is no wagidiate the phase in which the
participants of a value chain will update theirteyss. Therefore, it requires the support
for various versions of the same standards andetkléechnologies in all of the
participating organisations. According to the Quoas research [42], over 50% of the
suppliers and 40% of the customers stated thaindeaith the rate of technology change

in B2B transaction mechanisms was a major or sggmt burden to their business. The

52



research covered 400 different sizes of enterpfises the US and Europe.

The local regulations and laws of a certain gedgapocation contriveGeopolitical
complexitiesWith the help of Internet, companies are able &rdefor suppliers from
various parts of world to find the most in-experspartner, and thus decrease the overall
costs in a value chain. However, this is not ay eassit sounds because the supplier
company may not be able to communicate in any dtkeer its native language, or it is
not able to support the needed standards requiratiebcustomer. Also the supplier’s
local laws may differ greatly from the laws of tbestomer and complicate the trading
process from before. There might be additional lemols related to the moving of goods,
such as import duties etc. which must also be natha@oing through all these issues
makes sense if the supplier will be a long-terntr@ar but it is worth to consider the
gained benefits against the needed devotion, ipHrenership is only temporary or ad-
hoc. Nevertheless, dealing with the geopoliticanptexity requires skills and human
resources, and therefore causes costs to the Bs¢erp

Based on these four complexity categories, it Garebapped that the value chain can be
extremely complicated and the amount of tradingnges in it can increase to enormous
extent comprising of both long-term and ad-hoc mess relationships. Adding the
complexity of standards, technologies, and intéonat trading on top of the complex
trading network, multiplies the challenges subs&digt Considering also the speed of
change in these areas, it's no wonder that the aarmap are conservative about the B2B
integration efforts.

As it has been illustrated in the theory part af tthesis, the B2B integration has
undeniable benefits in terms of efficiency in thp@y chain, but the complexity of the
trading environment restricts the achievable lefehutomation, because the costs may
grow too high and diminish the original objectiilost of the challenges in this
deadlock situation can be reduced with the hela tifird-party service provider and the

means for that will be introduced here.
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9 THE CONCEPT OF 3RD-PARTY B2B INTEGRATION
SERVICE PROVIDER

When reviewing all the benefits included in B2Beigtation, it's clear that many
enterprises are considering B2Bi as a high priaggue. However, due to the various
challenges of B2B integration, the implementatioajgcts tend to achieve only partial
integration or fail to integrate at all. The negatexperiences of B2B integration projects
have labelled B2Bi to be costly and complex taskwhich the gained benefits are
insignificant compared to the required investmefitseese problems are addressed by a
third-party B2B integration service provider thatthe primary focus in the rest of this
thesis. The forthcoming chapters will explain tliderof such an integration service
provider and introduce the virtues with which itncéacilitate B2B integration. A
descriptive definition of a B2Bi service provides: ia third-party operator that hosts
managed services and offers B2B integration salatio enable enterprises to connect to

each other without needing to know the specificaualthe integration methods. [40]

A B2B integration service provider usually offerdasic set of tools for managing the
collaboration and communication, but often ther additional services that cover also
other functions, such as a change to manage archr®mse product catalogues and
inventory information. If the service provider mgea all the B2B related functions on
behalf of the company, it has to have an end-to-eledv of the whole exchange

sequence in order to track and trace the transaatieenever needed.

In contrast to the two B2B integration approachgsint-to-point and hub-and-spoke)
introduced earlier, the B2Bi service provider itsebmplies with the hub-and-spoke
approach by offering many-to-many connections betwenterprises operating either in
industry-specific or cross-industry markets. Howeve usually does not contain the
functionality associated with an electronic markatp, instead the service provider can

be utilised to connect the enterprise to such makeronment if needed.

From the enterprise’s point of view, the use ohiadtparty service provider eliminates
the need to search for the appropriate B2B intemramethods, since the service
provider can provide solutions that utilise evew data extracted from the enterprise’s

back-end systems. After that it is the service plewns responsibility to make the
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required conversion and other processing to delivesiness messages to correct
recipients. However, it is important to recall thhe true benefits of B2B integration
relies on process integration and previous scenatggrates existing processes, and

therefore neglects the possible benefits from ¢hengineering of company’s processes.

The following chapters will also introduce the @ey of this field by providing detailed
information about the services that are offeredhi® customers. When choosing the
trusted integration service provider for the enteg it requires careful consideration of
the services and their applicability to the entisgis needs. Since almost all of the third-
party operators in the field of B2B integration aable to offer many-to-many
connections between trading partners, it is immbrta research the aspects that make

one service provider better than the others.

9.1 Third-party service provider’s position in trading networks

The position of a service provider is always thstfexternal connection point outside the
company’s internal network (intranet). No specedi€onnection method is required, and
simply a regular Internet connection will be enaugtowever, when the amount of
transactions increases it obviously requires momndtvidth. The bandwidth
requirements along with other connection specifefirgtions (i.e. communication
protocols, security issues, responsibilities, ebedjween the enterprise and the service

provider will be determined during the initial in@phentation project.

The following picture (Figure 13) illustrates a raaealistic view of the hub-and-spoke
architecture that may comprise of existing partnetiser service providers, different e-
Marketplaces and their customers.
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Figure 13: Extended Hub-and-Spoke architecture
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Integration with these multiple entities would requtremendous efforts without the
facilities of a B2Bi service provider that is albbeorchestrate all external connections on
behalf of the enterprise. The red connection in daheve picture indicates the only
required connection from the enterprise to the idat®-business world. Connection
methods from the service provider to other entitethe network complies with the B2B

integration methods and techniques introducederthibory part of this thesis.

9.2 Two approaches to utilise an integration service mvider

There are two common ways of utilising a serviagvjgter. A company can outsource all
its B2B related functionalities to a third-partyngee provider (complete outsourcing
solution), or exploit only some of the managed wes offered by the operator and
continue managing the other functions in-house rjdysolution). The service provider
may well offer some B2B integration solutions tikah be implemented in-house style

and provide managed services alongside. [42]

If the company has limited resources or skills fimginaging B2B related functions in-
house, the outsourcing option provides an eff@atlemnnectivity method, including the
support for various standards, transport mechanmmunication and collaboration
functions required in comprehensive and efficieBBBnteractions. The main advantage
of this solution is the service provider's capdbpilio offer a highly scalable trading
environment with the possibility to interact withyapartner through a single interface in
a consistent manner. The modern e-business reghieesupport for legacy, existing,
evolving and new standards. Practically, this caly be achieved with the facilities of a
service provider, because with internally developmad maintained systems, the

implementation and management costs can be unpabblic

In terms of legislation and other governance issties service provider is usually
capable of providing various logs and reports fercustomers to support, for example,
audit logs and other essential documents. Somettmedegislation may affect the
transactional issues of B2B environment and theicemproviders are usually the first
parties that have to react and make appropriategesato their systems in order to
support and comply with the new regulations of egebgraphic region. The speed of
reacting to these kinds of situations proves thevice provider's flexibility and

customer-service willingness that is importantia selection of service provider partner.
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The major issue that reduces the willingness tissatsuch third-party service providers
is the cost factor, even though it is sometimescedlgg overestimated [42]. These costs
are mainly composed of transactional charges ahsdcsiption fees, and also the use of
special value-added services may cause some exyragmts to the overall costs. When
considering service provider's costs against tlogept that is needed to implement such
connections internally, it is important to keepniind all the equipment, personnel and
management factors, in addition to the implemeomafroject hours, which all are
significant parts of the overall costs when conioest are established and managed
internally. In practice, it is an extremely complied job trying to estimate the costs
derived from internally managed B2B functions agtihe costs of externally managed
B2B functions in beforehand.

The complete outsourcing of B2B related functioesot always a feasible solution,
especially if the company has several existing ectians with key-customers that are
operating smoothly and seamlessly as a result afsyef development and investments
in a certain technique (such as EDIFACT, RosettapapiNet etc.). In such scenarios
the possibility to utilise a third-party serviceopider is convenient when interacting with
temporary or non-standardised partners. With tlascalled hybrid approach, the
enterprise maintains the control over importantrgar connections and delegates the
other partner connections to the service providemstody. Assuming that the internally
managed connections and related systems are apableaof providing automated
exchange of information, the hybrid solution has similar potential to be an effective
transaction platform as in the completely outsodiregproach [42]. The effort to
decrease the internally managed connections toadl sammount of partners strengthens
the partnership with the existing key partnersceimore internal resources can be
addressed to these particular business relationgin@ less efforts is needed to deal with

the complexness of the whole trading environment.

The hybrid approach has gained popularity espgcationg larger enterprises but also
in the SME environment. The main reason for thipybarity is the relatively low
participation threshold that enables companiesegpkhe strategic management of key
partners within the enterprise and still maintairsibess relationships with less strategic
and temporary partners by using a third-party seryrovider [42]. An enterprise may

also decide the degree of outsourcing of the B2Bctions, which means that the
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company can start from just a few B2B connectioms related services, and gradually
increase the amount of partner connections andcesreven to the point where all the

B2B related activities are handled by the servicipler.

As a conclusion, the managed B2B solution thatfisred by a third-party service
provider is tailor-made for intricate trading emnments where the value chains are
long, and consist of multiple partners with varicstandards in use. However, the
internally managed B2B functions may strengthencthv@peration with some important
suppliers and customers, and therefore the hylwldtisn offers an approach that
deserves the extra considerations. Also, if thepaong’s has the appropriate equipment
and enough technical skills, and the trading emwirent is not that complex and
comprised of only small number of partners, it roayeasonable to try to establish those

connections in-house without outsourcing any ofBR8 related functions.

9.3 General description of the managed B2B integratioservices

The connection between the enterprise and thecgeprovider is generally managed by
the service provider. With this connection theling systems of an enterprise are able to
communicate with the service provider’'s systems w@tiise one or more of its services.
Before the connection can be utilised, there avers¢issues that need to be settled. The
basic feature associated with this connectionesdiéta connection, but often some pre-
processing of enterprise’s data is also neceslaaiso requires an application interface
description, so that the enterprise’s applicatiand the service provider’s applications

are able to understand each other.

To ensure a reliable and consistent data trangfegquires several data connection
related processes to be defined, agreed and dotedngéuring the initial B2B integration

implementation project. First of all the transfeotpcol used at the messaging level
needs to be determined, whether it is FTP (Filen3fiex Protocol), SSH/SCP (Secure
Shell / Secure Copy), HTTPS (secure HTTP), ebMSamnething else and it must be
maintained thenceforth. Also the acknowledgemegltged to a certain transfer protocol
needs to be considered, so that there is no misstadeing between the participants of
what messages or signals expect acknowledgemengsuim. Security issues have to be
agreed as well, since the transfer protocols arelmays capable of providing sufficient

degree of encryption, it may require the use of RMtual Private Network) or other
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more secure transportation methods instead. Thepanust also agree on common
parameters (hosts, paths, file naming, user acsptimit are used during data exchange
and decide which one is the initiating party tha¢ms the connection. If there is a need to
schedule the transfers, the agreement on pollmggidetermines the desired time for
exchanging data between the enterprise and thé&eguovider. To complete the data
connection definitions, the delivery of transfecamts and possible error messages has
to be arranged as well.

In order to utilise a certain managed service, $bevice provider needs to execute
different types of pre-processing functions for th@oming data. To ensure that the data
is valid the service provider must check the cdasrsy, format, structure and content of
the messages. Data channelling includes the metimy of data streams to the
appropriate services and recognising the differeessage types used in these streams.
Before the data is converted to other formats, pineparation procedure defines,
documents, and stores the application interfacecrgi®n. Application interface
description is used for programming all data cotersr needed for integrating the
enterprise to the managed services. On the contifa@yprocedures required to deliver
information from service provider to the enterpriselude also the preparation of data
converting and data validation, but additionallsaalthe consolidation of data, for

example, to combine the files into batches.

To offer any-to-any connections between enterpyitesservice provider must have the
resources to make conversions between a myriad edfsage formats. The service
provider may support even the raw data generatedth®y company’s internal
applications, but it often requires a longer impdetation project that may generate extra
expenses. However, once implemented the system beareasily expanded and
maintained, and it has no restrictions and compsemihat are common in the case of
public standards. Additionally, there is no need #bvand-alone converters at the
enterprise’s site. If the company is willing to galnwith the specifications of a certain
standard (i.e. papiNet / WoodX [12], [43]), thesee provider is usually capable of
providing the support for the various standardsel. This may reduce the overall costs
if there is a wide range of partners utilising th@me standards, because the more
processing service provider needs to perform omthssages the higher the costs will

be. But, since the provider can exploit the ‘ecoparh scale’ concept, the costs will
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remain reasonable even if lots of processing igired.

Value-added services are services that are offeredop of the traditional message
translation and brokering services. These servaes the properties that service
providers use to stand out from the competitorsweéier, the resemblance of these
services is noticeable, since all service providersd to offer similar value-added
services for their customers. The services thatcaremonly acknowledged as value-
added services are, for example, archiving capegsilthat include the storage of sent
and received business messages. Storage duratiomamafrom short-term to long-term
according to the nature of archived data and requents of the customer. If required,
the information of stored business messages iriti@ve can be accessed through, for
example, the Internet. Another important value-alddservice is the reporting
functionality, which can report all the possiblegaeters associated with the business
messages that are conveyed via the service provtderpossible to implement online
tracking of the messages to be sure when a catdicate business message reaches its
destination. Additionally, the service provider aly generates log files of the
transactions and delivers them to the customer myalar basis. These attributes cover
only some of the main functionalities of value-adideervices. Practically any kind of
functionality that can be imagined, in terms of BidBeractions, can be implemented in

either one of the third-party service providing ganies.

Evidently, the service providers have to co-opewth each other in order to form a
globally connected electronic trading environmdrtte co-operation is performed with
the other domestic and international operatorsnetble electronic business messages to
be conveyed via these networks. Commonly thislgeaed by using open gateways and
open server technology to access other networks ulilisation of open servers does not
require separate agreements to be made betweegpathes. In general, the domestic
operators in Finland do not collect extra fees freath other for the inter-operator
connections, but roaming costs are common when emtimy to a partner via
international operator networks, or so called tamétworks, such as GEIS (General

Electric Information Services) and X.400.
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Like it has been observed during this study, thadittonal manual transaction
mechanisms (letters, e-mail, fax etc.) will not dewly disappear in the near future, so
the service provider usually have the support fesé formats as well. For instance,
many companies still have their own scanning persbmhat may perform invoice
scanning all day long. Since most of the serviaiplers are offering also scanning and
printing services, it may advocate and rationalsedecision to outsource such services
along with the other B2B functions, thereby relegshe personnel to perform tasks that
are more focused on core business activities. Autditly, the company is also able to
reduce significantly the amount of in-house papecessing. For example, the invoices
can be sent in electronic structured form to theise provider that will printout the
invoice and forward it, if it's required so by thecipient. The functions related to

electronic invoicing will be studied further in thk@thcoming chapter 9.4.1.

The service level of the managed services mainbedds on the agreement made by the
service provider and its customer during the ihitlaplementation project. The basic
service level usually provides sufficient facilgidor most of the companies. Some
requirements, such as support for real-time messageange are rarely included in the
most basic level of service, because it is chaltengp implement and also hardly ever
required by the companies. However, the requiresnét higher service level can be
agreed between the customer and service providerspecialised requirements will

increase the costs of the related connections.

In order to utilise managed services, it requites establishment of the connection
between service provider and enterprise. Theseegssare considered in an

implementation project. The project describes angdléments the interface needed to
connect the enterprise’s systems to the serviceigeo facilities, and the system-to-

system interaction channels between the enterprideits partners are also established.
The messaging standards, message versions, agpli¢astructions and appropriate

transfer methods are also discussed during theegirojegotiations. According to the

project outcomes, the service provider programnies donverters, conveyors and

confirmation messages needed for the transactidter Ahe programming phase, the

connection needs to be tested before it can befeard to production.
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Service providers report that the average timefsamoe implementation projects are
generally around couple of months. But larger miojthat may contain also the
integration of back-end systems and re-engineerinigternal processes can take time up
to couple of years. The overall costs of managedces are basically comprised of the
scope of the implementation project, scale of nesiahce, and message transaction

volume. Any additional features commonly have tlo&n specific tariffs.

Next chapter introduces electronic invoicing sessicthat are one of the main

concentration areas among most of the service geovi

9.3.1 Electronic invoicing services

Since invoicing is essential part of the tradinggesss, especially in B2C, but also in
B2B, many service providers are offering electranimicing (e-Invoicing) services for
enterprises. Thus, it is often considered to befitisé logical step towards the use of

managed services offered by a third-party operator.

Electronic invoicing services can be divided into four subegaties or distribution
channels. The categories include: traditional papevicing, B2B electronic invoicing,
electronic invoicing through EDI/XML connection:ydaB2C electronic invoicing. The
following picture (Figure 15) illustrates thesefdient channels of invoicing in more

details.

Paper Printing,
Traditional postal services,

UPM-Kymmene Wood
ate,

{Invoicer)

Privaie connection Service

{Internet, private Provider
network) - 4

Direct connections,

Other service providers,
Bank file transfer (Finvolce),
ete.

System-to-system
connections
= search & browse '
stored involces AAMALL Repository
in repository AL - Invoice formats Portals, Netbanks, etc.

- Archiving

- Data transmission
- Channeling

- Maintenance

- Monitoring

- HelpDesk 24 1 7

Figure 14: Electronic invoicing service
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With the electronic invoicing services which arepidéed in the above picture, the
enterprise is able to charge all its partners wdvetitiey are private consumers, small and

medium enterprises (SMES), or international corppana in a consistent manner.

The service provider receives the invoice data frib invoicing company via the
previously established connection. The invoice data be used to form sales invoices,
credit notes, and other invoices. The invoicing pany is responsible for the data
content of the invoices that has to comply with hbatational and international
regulations and obey the common good trade practidee service provider will check
the invoice data for file layout, minimum contemtdathe value of the data fields for
correctness and/or logicalness. Any errors willdggorted to the invoicing company in a
manner that was defined in the initial implememtagproject. The invoice data may also
contain attachment files if the receiver is ablestppport them. The invoice may also
contain URL (Uniform Resource Locator) links, bbetlinks will not be active if the

service provider generates a static image (i.eF)'ffom the invoice data.

In general, an image of the invoice can be formexnfevery invoice document
according to the customer’s visual requirement® distomer can have several forms of
invoices that may contain graphical elements, sisclogos or pictures. The visual image
of the invoice can be produced either in black-aumite or in colour. The invoices can
be also stored into a repository that is hostethbyservice provider, if it's required so by
the customer. Repositories usually have the supfwrtvarious file formats. For
example, ltella’s repository supports the followistandard file formats; EDIFACT,
ecXML, Finvoice (Finnish Bank Association’s file rfonat), PDF (Adobe’s visual file
format), TIFF (Tagged Image File Format), and ZtBnfpressed file of the invoice and
its attachments). TietoEnator has a similar repogiservice that is commonly known as
eHotel. The repository can contain one or moress@aleoice accounts per customer, in
which the data is stored for a certain time pefical 1 year). The repository can be also
used in archiving the invoices and browsing foredoinvoices. It is possible for the
customer to utilise the Internet to access its awoice account and search for invoices

to print out a certain invoice, or save it to aspte workstation for further processing.
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After the service provider has completed the chegland storing procedures, it can
proceed with forwarding the invoices to the appiatprdistribution channels according
to the invoice address and/or channelling infororatiThe receivers address information
is controlled by the invoicing company and delivemong with invoice data. Several
distribution channels for e-invoices are commonlgmorted by the service provider, and
naturally operators own receiving channels forlces are also included. The financial
institutes in Finland, such as banks (Nordea, Sar@®souspankki), utilise the Finvoice
file transfer and, therefore, most of the domesgierators have the support for it. Also
the services hosted by other e-Invoice operatorslitker, Basware, Elisa, Enfo, Itella,
TeliaSonera, TietoEnator, and WM-data) needs tsupported in order to effectively

deliver electronic invoices.

Any additional services related to e-Invoicing che settled during the initial
implementation project. Such may include the pal#silio archive the invoices for a
longer period of time, as set in the Bookkeeping @c6 years in Finland). Another
additional service could enable the invoicing comp#o receive the stored invoices

from the repository to its own filing system an@gess it accordingly.

The desired service level of e-Invoicing is agrekding the initial implementation
project between the invoicing company and serviowider. At a general service level,
the e-Invoicing service should include 24/7 avaligh excluding the maintenance and
unexpected service breaks. Depending on the sepno@der, a certain amount of
invoice pages can be sent during one day, andythrage some restrictions concerning
the amount of pages in one batch and the amoyrag#s in a single invoice. The lowest
service level may also have some limitations, faneple, the invoices can not contain
attachments and so on. When the invoice dataas-&ge the service provider is able to
forward it straight away, but since the serviceelenequires a time scale to be set, the

service provider tends to report the upper limithsas 24 hours etc.

Like in all managed services, also the invoice iservequires an implementation project
between the participants. The first goal of thejgmbis to implement the private
connection interface between the service provicel e invoicing company. The e-
Invoice formats are then settled and the needeérfates to the repository are

established. The average time for these typesapégis is from two to three months, but
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it may vary significantly depending of the custorspecific details. Changes or
additional features to the existing system willmaHy require a separate project to be
established. The overall costs are comprised ofit@ementation project, needed
maintenance, and invoice brokering. The costs adiage brokering can be based on the
amount of invoices and invoice page counts. Adddlty, the distribution channels that
utilise tariff networks will include a separate noiag payment. The customer-specific
changes to the service will be charged individualhyg the additional services are also

priced separately.

The service provider must have strict security gged and regulations, since it has to
handle the delicate and valuable information ofotgs corporations safely and reliably.
Data must be handled with respect to the secrecyaif and letters as well as the
banking secrecy. Following the instruction of datecurity representatives is also
advisable. The data transfers are generally seawuithdthe standard transfer protocols,
such as SSH and HTTPS and if needed the connecdiorbe also completely secured
with the help of VPN or other techniques. The infation systems are commonly
protected with restricted access through firewatld only certain closed user groups are
allowed to access and maintain the systems. Theva@f should be constantly updated
and also properly configured, and the hardware lshbe physically sheltered from

unwanted outsiders.

Although receiving electronic invoices (such aschase invoices) can be perceived as a
similar procedure as sending invoices but in rexversler, it can be also considered as a
separate service. For example, GXS offers a siagtgice that is contains both the
sending and receiving of electronic invoices, whserdtella and TietoEnator offer

separate services for the send and receive praegdur

With the receiving service of electronic invoicespmpanies are able to receive
electronic invoices directly into their purchaseaite system (i.e. Rondo) through a
single connection. The main properties of the sendre the establishment of recipient
specific electronic invoice account, and regis@rine invoicing address to the routing
systems. According to the address in the incomimwgice, the invoices can be routed
properly to the recipient’s account, from whichythean be stored into the repository.

Again, the invoice data will be stored for a cartaime period, for example 12 months if
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the customer will not require a longer period ahdi The service providers are
commonly capable of supporting various receivingarotels. As an example the
following picture (Figure 16) depicts some of thenels that are commonly supported.
The electronic invoicing services in general supmmually the large corporations as
well as small and medium enterprises, and the aeveervices offered by other operators
are commonly recognised. Before the invoices amé teecustomer, the service provider

makes the conversions to the agreed format andfén@nthe data into the customer’s
systems.
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Figure 15: Electronic invoice receiving service

The definitions for the received invoice data coegphwith the definitions for the sent
invoice data introduced previously. The receivethdaay also contain sales invoices,
credit notes etc. The responsibility of the contehtthe invoice is on the sending
company and the content must obey the common gadiges of trading and adhere to
national and international trading regulations, beer, the service provider executes
certain procedures for the received invoices taktibe file layout, minimum content,
and the values of data fields for correctness ankbgicalness. Any errors will be
reported to the source of the invoice and theseiceg will not be forwarded to the
recipient. The invoice can also contain URL (UnifoResource Locator) links but they
will not be active, if the service provider genesg static image (i.e. TIFF) from an
invoice that contains links.
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If necessary, the image of the invoice can be geedralso from the received invoices.
The visual definitions are based on the custonmegygirements, however, if the invoice is
received from a service that does not supportcstaiages, the image can be generated
using an existing template. The images are staradthe repository that may contain
one or several customer specific accounts, in whigh invoices are stored. The
repository can also support the routing of invoiaed serve as a back-up for the routing

information.

As in the sending service, also the receiving sersupports several distribution
channels for the incoming messages. The channeldbeafurther explored from the
previous picture (Figure 16), but the main chanralks operator's own e-Invoicing
services, in Finland many operators support thevdioe services of banks
(Osuuspankki, Sampo, Nordea), and also the seryicegided by other operators
(Anilinker, Itella, TietoEnator, WM-data, etc). Aradditional services for the incoming
invoices can be agreed during the implementatiasjept. For example, Itella and
TietoEnator offer a scanning service that digiesdiand stores all received paper invoices
into customer’s account, from which they can bevloded to the customer’s systems in

the form of electronic invoice.

The service level in receiving services correspdndbe service level introduced in the
previous chapter, the only difference is that teeecustomer is the receiving party. The
overall costs are also comprised of the initial lenpentation project, required

maintenance and invoice brokering. The averagedsthdor the basic receiving service
implementation project is from 1 week to couplensbnths. The security issues are

identical to the e-Invoice dispatch service thas wdroduced above.

The benefits derived from only electronic invoicican be specified as follows. From the
supplier's perspective, the benefits come in thenfof, decreased amount of rejected
invoices, more invoices paid on time, reduced D88&y¢ sales outstanding), increased

productivity, and improved customer service. [44]

From the buyer’s point of view the benefits arelueed costs (transaction costs, invoice
processing costs, labour costs), increased accyracymanual re-keying), increased

accounts payable productivity (accurate invoicesjmised data entry errors), improved
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cash management (real-time access to invoices,igcwable business rules), and

maximised discounts (quick processing and approfviavoices). [44]

The previous chapters introduced the main funct{sgstem-to-system integration using
EDI / XML connections, and detailed descriptioncéienic invoicing services) in which
most of the service providers tend to focus thesources on. Of course, like it has been
observed, these services are not by any meansithservices that the service providers
are capable of offering. Practically each and evengtion that is somehow related to a
B2B process can be managed by the majority of 4béndly service providers. For
example, functions such as management of produtetiogaies, synchronisation of
inventory information, and synchronisation of protidata are also essential elements of

particular business processes and, therefore, fpttargets for service providers.

When considering these services from the compapgispective, it is understandable
that the smaller companies are hesitating in tlop@aoh of any of the services, especially
the comprehensive EDI / XML connections, unless iftundamental to the company’s
survival. The medium and large enterprises shoubdfopndly consider the EDI / XML
services as primary target in B2B integration, lbiseaof its ability to enhance the
efficiency and agility of the supply chain thatyheke part in.

As said before the invoicing services are a satoogor those enterprises that are not
quite comfortable with the concept of outsourcitigB2B related functions to a third-
party service provider. Therefore, the invoicingvgees are often considered to be the
initial B2B outsourcing step and based on thosee&pces the company will decide if it
will proceed adopting other services as well. Whmmsidering utilising managed
services for a certain business process, projedynztion, it requires the weighing of
several factors. After a comprehensive study thepamy should be able to decide which
functions to perform and solution to build intetgahnd which managed services to

utilise externally. [40]
The following chapters will introduce the managestvices of different third-party

service providers in more details. The descriptiooply with the services offered by
the leading service providers in Finland (ItellietdEnator) and USA (GXS).
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9.4 Comparison between different B2B integration servie providers

According to the findings made in the theory pdirihis thesis, to make the whole supply
chain or certain functionalities in the supply chaiore efficient it was required to have
an automated and electronic data communicationdsrivthe participants of the supply
chain in question. This chapter studies several edbicn and international operators;
introducing and comparing the different ways thiagyt offer to achieve complete

automation in the supply chain.

The service providers usually support the estatlesit of both specific non-standard
connections between the partners, and/or followdgfanitions of a given standard, such
as RosettaNet or papiNet. The other partners caadoecustomers of the same service
providers, but they can be also customers of saitmer gervice providers that might be
either domestic (Anilinker, Itella, TietoEnator) onternational (GSX, ELEMICA,
Sterling Commerce). The following figure (Figure) lilustrates an example scenario
where UPM-Kymmene Wood is the customer of a cerB&B integration service
provider, which provides the integration servicesl &xternal connections for UPM-
Kymmene Wood and its domestic and foreign tradiagners.
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Figure 16: Example scenario describing B2B integradn with multiple trading partners

The above example states that the company hasuncesball its B2B functionalities to a
third-party B2B integration service provider andaiso using the xml-based WoodX
(papiNet-based) standard as a preferred messagatf¢t2], [43]. However, as it has
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been demonstrated earlier, the complete outsoursimgt always necessary, and some
of the B2B functionalities can be also implemenitedhouse. From service provider’'s
point of view, if the translation functionality mutsourced, the format of the message is
irrelevant as long as it has the support for it.rélomportant is the required message
format at the receiving end, which determines theded processing for the incoming
and outgoing data streams. It is commonly basetheragreement made by the service
provider’'s customer (i.e. UPM-Kymmene Wood) andriésling partners.

Although, all service providers are capable of g nearly the same functionalities
as the others, the methods can be different dbadkground of the service provider and
IT competence of the integrating company. The feihg paragraphs illustrate the
variety of services that the service providers @apable to offer. Itella offers an EDI /
XML-service that is based on a completely outsodi@gproach. This scenario was also
illustrated in the previous picture (Figure 14),emas the GXS’s solution will offer an
alternative approach that requires a higher level aeadiness and competence inside

the integrating company.

Itella’s EDI / XML service

The EDI / XML connections conducted via ltella grart of the ItellaEDI/XML-
service. ltella specifies one ItellaEDI/XML conniect to be a data stream that is
transmitted over the customer connection to a sisgkcific partner in one direction
(arrival or dispatch) and consisting of a predeteeth message type. The service
supports common message formats, such as EDIFAETOE and ANSI
messages, as well as several XML-based messagssisTda common approach to

integrate EDI / XML connections that is utilised @my most of the service providers.

ItellaEDI/XML service does not include the telecommcation networks used with
the service, but it supports several messagingopotd, such as X.400 (standard
family), SCP/SSH, SFTP/SSH (Secure FTP / Securdl)SKETP (Odette FTP),
AS2 (Applicability Statement 2), ebMS (HTTPS). TE®I / XML connections
established by Itella comply with the common ruwésnessage exchange, where the
message sender delivers the data to the receisengr. When lItella’s customer is
the receiver, the partner is responsible for deligethe data to Itella’s server or a

messaging service agreed with the service providaerthe contrary, when lItella’s
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customer is the sender, ltella sends the datadcsplecified delivery point agreed

with the customer’s partner.

This service can offer deep integration of the rimaé systems of participating
companies and leaves the overall responsibilityhef transactions for the service

provider.

Since the above service introduces a completelyoomted option for B2B integration, it
is reasonable to consider also an alternative agprowhere the service provider is
offering B2B applications and solutions that areeab perform most of the B2B related
functions internally, and provides a global trademvironment as an external service.
However, as mentioned above, this solution willuiegja higher degree of competence
in the enterprise’s IT sector that, in generahas managed at least in the SMEs. But, the
service provider usually participates intensivalythe integration process, so that the
lack of competence is not a real obstacle, onlggrdtion costs will be higher. With this
kind of approach the enterprise can decrease ttegnak transaction costs, since the

processing of the business messages are executed thie company’s own facilities.

GXS Enterprise Gateway

Like other service providers, also GXS providesaatomated information exchange
for the supply chain with Enterprise Gateway solutibut the main difference is that
the Enterprise Gateway solution deploys a singtegmation platform inside the
company and offers the connectivity services asxa@rnal service. By deploying the
integration platform inside the company it is essi® provide real-time
communication along the supply chain when theraasmiddle-man between the
participants. This approach strongly aligns wité ittegration hub approach that was
introduced in the theory part of this thesis. Thamdistinction is the global trading
environment with 40 000 existing customers, which, part, diminished the
limitation related to the original integration hudpproach and leverages the
competitiveness of this approach when compared nee thub-and-spoke
arrangements. Also the commonly associated probleitts internally managed
systems, such as technical complexity and cons¢éghhology change are avoided,

since the B2B integration system is constantly tguldy the service provider.

71



In co-operation with WebMethods, which is a bussnggegration software vendor,
GXS has developed integration platform that hascprdigured application adapters
for connection to back-end applications (i.e. SBPRacle, etc), and translation engine
that is capable of providing any-to-any transfoliorag. The product suite provides
also tool sets for administrating B2B trading parth and optimising business
processes that include process automation and onmigitcapabilities. Additionally,
GXS hosts a trading network called Trading Gridt tisa comprised of 40 000
customers in 50 countries around the world andetbee, has an advantage in the
scope of the trading environment, when comparednt@ller and more regional
service providers. GXS also supports the varietycahmunication protocols and
standards (FTP, SFTP, HTTPS, RNIF, etc) to enabte secure the exchange of

critical business information.

As an additional observation, the GXS Company haside range of different

services to both internal and external integrateond it also is able to offer complete
outsourcing solutions to B2B integration. With thelp of GXS Managed Services
solution, the company can outsource all its B2Btesl functions and utilise the

people, processes, and technology offered by tivecegprovider.

The two approaches to B2B integration that wasothiced here by ltella and GXS
represent the opposite extremities of managedvltella’s approach was a complete
outsourcing option, whereas the GXS’s approachsesil the minimal fraction of the
managed services, offering only a global tradingrenment as an external service. The
other variations of services place themselves batwihese two approaches, and
commonly the final degree of outsourcing is settlieding the initial B2B integration

implementation project.

Moreover, the various service providers tend toraagh the B2B integration task from
different perspectives, depending if the serviaev/jgler company is originally a software
company or a broker company (i.e. traditional EDtermediary). The previously
introduced Itella represents the traditional opmraentric approach to B2B integration.
Generally, these kinds of operators do not haver tben software development

facilities, and so they tend to have less expeégfar example, in the internal systems
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integration. The tools utilised in B2B integraticare generally purchased from
companies that are specialised in the developmémB2B software. GXS is also
originated from a traditional EDI-operator, but due the collaboration with
WebMethods, it has evolved to a more versatilegiatiion service provider that has both

the B2B operator services and B2B software deved@jinmside the same company.

On the other hand, for example TietoEnator Corpamas traditionally considered as an
international software development company, buta$ extended its expertise to offer
also B2B integration services. This does not negcédganean that the software-centric
companies have developed the applications that ulitssed in B2B integration
themselves. In most of the cases the core of bssimeegration platforms are obtained
from the companies that have more experience egiation software, such as IBM,
WebMethods, and only extra functionalities are cbd®o the product to align the
product with their offered B2B services. Since ®ktator has more experience in the
software development area, it is capable of progda wider range of integration
services (internal and external) when comparedfdo,example, ltella or Anilinker,

which are more focused on the external integratsues.

TietoEnator's B2B integration services

Since TietoEnator is indeed a software developnoempany, it has developed

comprehensive solutions focusing on specific indest for example forest industry.

In general, these solutions consider both the EgSlués as well as the B2B
integration issues. When it comes to only B2B irdéign, TietoEnator is also

capable of providing full scale B2B integration\sees to the same extent as the
other service providers. The system-to-system ratem is naturally supported, as

well as the other common services related to itef@mple, e-invoicing.

When considering TietoEnator as a candidate fovigihog B2B integration services
for UPM-Kymmene Wood, it stands out from the re$ttloe domestic service
providers with the existing partnership with moéttee large forest corporations in
Finland, and therefore has a range of knowledgéha specific industry sector.
Moreover, TietoEnator has existing support for #tendards commonly used in

forest industry transactions, such as papiNet.
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The following table (Table 1) will summarise theoperties of the B2B integration
service providers based on the studies, interveavdsmeetings made with the concerned

parties. Since many of the operators tend to offienilar properties, this table

concentrates on the issues that distinguish onetgdrom the others.

Anilinker GXS Itella TietoEnator
Company size | Small Large Medium Medium /
Large
Operating Finland Worldwide Northern Europe,
region Europe South Asia,
North America
Primary focus | Industrial Retail/consumef Logistics, Banking &
on: machinery, packaged plumbing and | insurance,
engineering goods,high-tech heating, postal | telecom, forest,
/manufacturing,| services energy
automotive,
finance/banking
Processing NetEDI Egenera lllicom lllicom
technology Bladeframe TradeXpress | TradeXpress
EAI support light extensive medium extensive
B2B support | fair excellent good good
Customers >1000 >40 000 N/A >3000
approx.
Special Concentrated | Trading Grid — | Logistics and | Software
features mainly on B2B | extensive postal services| knowledge,
integration trading industry
network, GS1 specific
product coding customers
support
Benefits to Domestic International Stable Existing
UPM- operator, operator with | economy, partnership
Kymmene dedicated vast technology| competitive with UPM,
Wood personnel support and integration complete
widest trading | facilities, solutions for
network existing forest industry,
partnership technology
know-how
Facts that may | Small operator,| Foreign Covers only Dominant
generate costs | unstable operator Northern solution
to UPM- economy, not | (language), not| Europe provider for
Kymmene dedicated to dedicated to forest industry
Wood forest industry | forest industry => lack of
competition

Table 1: Comparing the properties of different serice providers
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As the table above demonstrates, the range of wperaaries from small dedicated

business to large multinational companies. Howeleth are capable of providing the
same functionalities that, in general, are considdo be the ability to deliver business
messages (digital or analogue) from any formatrny @ther format regardless of the
origin or the destination of the message. The diffees can be noticed in the list of
customers in terms of industry concentration, anthé amount of alternative integration
approaches. Although all operators claim to be stiguindependent service providers, it
is clear that companies of a particular industrgtaretend to focus more on a certain
operator, which has the existing technology knogt#ednd customer connections of a
given industry. Differences can be also perceivethe size of the trading network. The
domestic operators studied here do not host angrietary trading networks, but, for

example, the GXS hosts GEIS network, which is dffaased trading environment and

other operators need to pay extra fees to deliwssages through these networks.

In the end, the service provider’'s goal is to caoeithe company to outsource as much
functionalities as possible and also at the mospést level as possible to form a tight
collaboration with the company that will be difflcdo replace in future. Since the
service provider is also a profit seeking instifutt® goal is to gain decent outcomes from
the managed services that it offers. So, it is gy to choose the partner wisely and
decide the degree of integration through a deefysisaf the company’s own skills and
resources. The following section will cover somepartant features to look for when

comparing the various B2B integration service pievs in the markets today.
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10 CHECKLIST FOR SELECTING A 3RD-PARTY B2B INTEGRATION
SERVICE PROVIDER

The selection of B2B integration solution is nowgglaonsidered to be one of the most
important decisions that a company has to makeclgyosing the right solution can
result in a strategic corporate asset that enswtesns in the years to come, on the
contrary, in the case of wrong choice, the integnaproject might fail miserably [40].
Once the decision to utilise managed services demiais essential to compare several
service providers to find out which one of thengaé best with the company’s own
objectives. Since the partnership with that palsiceervice provider will most likely be
a long-term collaboration, it is essential to asalyhe company’s own needs and point
out the most important processes or functions amuhpare those to the provided
services. After the choice has been made, swaghmgervice provider to another will

probably be troublesome and expensive.

When comparing the service provider candidategetlaee some obvious aspects that
probably every company considers automaticallyhsagcost-effectiveness, deployment
speed and company background. However, there acesaime other features that are
worth considering in the selection process. Likbas been clearly observed during this
study, the service provider must have the suppartdiversity of technologies and
standards, and at the same time to be able to @ffdomised services that preserves the
company’s independence with respect to their systand processes. The support for
diversity, in particular, means the service prov&lecapability to offer various
connection methods (direct connections, portals,),etmediating between multiple
security mechanisms, and solving or arranging wuife business processes and
interaction methods (store-and-forward vs. reakti@mtomic exchange vs. long-running
transactions) [40]. Wide support for diversity emsubroad customer base and better
scalability. Independence, on the other hand, esatdmpanies to stay in control of their

own business processes.
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Another aspect to examine is the service providekperience. Since every service
provider candidate will probably have several coss and some experience, it is
important to explore the customer list to find @eérvice provider's experience in
technical areas, industries and processes closeet@ompany. Moreover, the service
provider's track record will reveal hints of thesustomers’ satisfaction and loyalty.
Asking opinions about the service provider fromdigsting and former customers may
further aid in the decision-making.

The final decision is nearly always based on trosth on a professional level and from
technical point of view. The trust will be built ding the search process that is comprised
of many different aspects, in which the servicevigler's public image and previous
experiences with your own company serves as a bagkd. Some of the aspects worth

considering are listed here:

estimating the service provider’s ability to oftke promised services in a long-
term business relationship

calling for detailed descriptions of the prospeetservices, and if possible asking
for a brief about the operations and technologgrsure the quality of service
making sure that the infrastructure and processedse so that they are not
falling behind the marketing

checking the consistency of the integration platfoto find out if it's an
integrated entirety or a set of disparate solutions

considering the security and reliability measulres are offered

assessing the disaster recovery abilities

Naturally not forgetting the company’s own partnérss fair to make inquiries for them
as well to find out their opinion about utilisinget managed services of a certain third-
party service provider. To conclude this thesi® tiext section will recap the most

essential observations that was discovered dunisghesis.
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11  FINAL CONCLUSIONS

One of the most essential observations made duhisgthesis was to understand the
complexity of B2B integration at different integaat levels. At the lowest level, data
residing in separate organisations can be quitelyeaxchanged using modern
information systems and existing connection methbds when advancing higher into
document or even process levels, the integrati@k taecomes more difficult and
sometimes even unmanageable. This is the pointenther facilities and expertises of a

third-party B2B integration service provider canused.

Many standardisation organisations are addreshmgadrious difficulties that are related
to integration at higher integration levels by psiting frameworks that give guidelines
to B2B interactions for companies operating in bottustry-specific (vertical) and

cross-industry (horizontal) markets. It is a sigraht movement towards a unified e-
business world, where the enterprises are able+operate using the same electronic
trading language. However, there are still too maiandards to choose from, and the
various standards are not always compatible witth esther. So, in the long run,

managing the different versions of a particulamgtad, and dealing with the other
frameworks, which might be utilised by some of ttmenpany’s trading partners, may
also turn out to be difficult to manage. So, evemew complying with a certain e-

business standard may force the company to uthisgrocessing services offered by a
third-party service provider that will make the ueggd conversions between different e-

business standards.

The B2B integration can be implemented also in-Bostyle and nowadays many off-
the-shelf B2B integration platforms exist in the rkes. However, most of the
companies haven’t got the resources, facilitiespensonnel to perform such a project
that incorporates the integration platform into teeisting IT infrastructure of an
enterprise. Although these kinds of internal B2Begnation platforms have shown
improvement in the recent years, they have noequénaged to provide the same level
of functionalities and connection possibilitiestthi@e third-party B2B integration service
providers are able to offer. Nevertheless, when lempnted properly and
comprehensively, the internally managed B2B systemght reach a respectable degree

of B2B integration as well, and thus the high teat®n costs, which are often associated
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with managed services, can be avoided.

When recapping the third-party service provideokerin B2B integration, it can vary
from just a small part in, for example, receivirlgatronic invoices to a comprehensive
integration solution covering both EAI and B2Bi. &udition to traditional business
message processing and broking, the service pmevidee also capable of offering
various value-added services that support the bassimessage exchange. Commonly
perceived value-added services are, among othegghstorage capacity and advanced
reporting services. When comparing the servicesdifierent third-party service
providers, most of them offer the same kind of &y, so the company has to select the
service provider that aligns best with the compamgtrategy and standards, and on
ground of that choose the right partner for thipamant integration task and long-term

collaboration.

Since the costs related to B2B integration are hardheasure precisely, the service
providers use it in their favour and argue that itiost beneficial and cost effective to
route all external business interactions throughstrvice provider. Before believing this
argument blindly, it is reasonable to perform daggplysis of the company’s potential to
manage the connections internally, and estimatectis¢s that will be derived from

building and maintaining such an environment. Basedthis analysis, it is easier to
decide whether to utilise the managed servicesrauffeby a service provider or

implement the B2B connectivity internally.

A common approach to utilise managed services dexstified to begin with the hybrid
solution, where some of the B2B functions are madagq-house and some are
outsourced. In all, the required utilisation degoéenanaged services, depends on the IT
competence, resources, and personnel of the comipaguestion. So, the need for
managed services is greater in companies thatlatie or all of the previous properties.
Also, the business environment, in which the comptakes part in, defines the
complexity of the whole B2B integration project. Mocomplex environments with
intricate value chains advocate the use of thindyp@2B integration service providers,
whereas small or simple business environments donecessarily require the use of

externally managed services.
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When the possibility to utilise a third-party seeiprovider in a wood industry
organisation, such as UPM-Kymmene Wood, was exaiithne following aspects were
discovered. The business environment of a wood singuorganisation is clearly
concentrated on vertical markets. For this vertroarket segment including paper and
forest industries, papiNet consortium has providespecific e-business framework for
conducting standardised electronic business messBgsed on these facts, the industry
has an existing e-business readiness and fairlyogeneous business environment.
Additionally, the size of the UPM-Kymmene organisatindicates that the particular
company has a certain amount of e-business knowladd equipment to implement the
B2B connections also internally. Considering thesdities, there is no essential need for
externally managed B2B services, nevertheless, vinemodern trend is to outsource
certain expertise that does not directly relatéhtocore competence of a company, the
option to outsource B2B related functions, howebecomes a considerable option also

in case of UPM-Kymmene Wood.

If UPM-Kymmene Wood decides to utilise externallyamaged services, most of the
third-party service providers are inherently capaldf supporting papiNet-based
connectivity. In such cases, the converters betwpapiNet-based messages and
messages of other common standards already eaishas the implementation project
between the service provider and the company doeserd to include the programming
of these converters all over again, and, therefoeducing the implementation costs
significantly. Also, if the company and its tradipgrtners are all using papiNet-based
messages, there is no need for conversions at @hece provider's site, and the

transaction costs will also be lower, since lesgssing is needed.

Many forest and paper industry organisation haxeadly adopted managed services as a
convenient way of sending and receiving variougsypf e-business messages. Most of
the solutions that have been implemented fall itte category of hybrid solution,
meaning that only few have chosen to outsourcefatheir B2B related functions. The
key element to successfully benefit from the wdiiien of managed services seems to
rely on carefully planned and phased progressiaards a convenient outsourcing level
of B2B functions that is suitable for the comparstisategy and objectives.
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