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ABSTRACT

In modern business operations, it has become atigerthat processes, systems and
sometimes organizations integrate. This is forowmireasons such as maximizing profits,
efficiency, expansion etc. Developing a robust graéion plan, architecture and process
mapping are key to any B2B integration. B2B intéigracan be defined as the integration of
applications, programs, or systems extending thksved an organisation and it include
heterogeneous infrastructures, data, applicatifitwvace, and business processes integration
between two or more businesses. The growth andgehahsystems and related technology
is a very rapid arena, thus requiring almost evsoftware system to have constant
modification, integration and/or configuration,dgmvide enhanced integrated solutions to the
changing world. Simply put it is developing an aygwh to expanded and extended
collaboration, communication, resource sharing,jnogttion, profitability and efficiency
within and between organisations. Integration general term for the tools and applications
that are involved to enable different systems teroperate and communicate with each other
within or beyond a business enterprise, thus aligwiomplete integration of services and
data sources among different applications. Cuiirgegration architectures are sufficient on
the basis of service or product needs. But most BE&yrations do not sufficiently consider
the involved processes, which contain most if nibtseakeholders concerns and quality
attributes. In this study, we take a look at theodiintegration architecture and patterns, the

impact on business processes, services and praakietsll as challenges hitherto.
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1. INTRODUCTION

1.1. Background

The modern economies are increasingly digital thusiness values and competitive
advantages are beyond the enterprise boundaries therefore critical to focus on
relationships with different partners, suppliersl greers. The business landscape is rapidly
changing and affects the way enterprises condughess, between its partners as well as the
management of the internal business processesalOdditive e-commerce is the current
wave and it requires dynamic creation and manageaferading relationships with partners,
the public and private business processes automatioreased adaptability and flexibility
through integration. This means business procemse$ieavily affected by other processes
and the need for interoperability. When systemegrdte, processes are affected, service

delivery changes and the entire planning mechahesrto be integrated.

There are several business principles that dntegration. The key principle is the
value network. A value network is a business amglgsrspective that describes social and
technical resources within and between busineddes.nodes in a value network represent
people (or roles). The nodes are connected by actiens that represent tangible and
intangible deliverables. These deliverables takeftim of knowledge or other intangibles
and/or financial value. Value networks exhibit natependence. They account for the overall
worth of products and services. (http://en.wikigedig/wiki/Value_ _network, 2015). This and
several other business principles drive firms ttegnation. Based on the value network
principle, valuable business processes for aut@matire identified and used in B2B
integration. One other critical drive for integmti is customer needs and value add
requirements like 24 hours availability, out of btansactions, information sharing and

notifications and many more customer satisfactieads.

B2B integration is the integration of applicatippsograms, or systems beyond the
walls of an organisation thus extending the org#tiis in terms of size, service and
processes, value and relations satisfying the basinbjectives and principles. B2B includes
heterogeneous infrastructures, data, applicatiftwvame, and business processes integration
between two or more businesses. It enhances exehaEngata, unify software components,
and streamline business processes (Laudon&Tra®d3)2B2B integration strategy should
aim to have an integrated, real-time applicaticatplication, system-to-system interaction

with all the partners including the existing onesl mew ones. The strategy should also aim
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to eradicate all the manual steps in business psese conduct real-time and secure
transactions over the Internet, be flexible to awmcmdate different modes of interaction for

each partner, and be able to adapt to change easilguickly.

It is important to note that based on recommeradetitectural standards IEEE 1471
(Hilliard, 2007) adopted as ISO/IEC 42010 (Wikipeed2011), an Architectural Description
(AD) must contain at least the following; identdieon of stakeholders and concerns,
selection and declaration of the viewpoints usedhitectural views each conforming to a

viewpoint and any known inconsistencies and archital rationale.

This means that the process, its stakeholder lagid ¢oncerns are key items in any B2B

integration.
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2. LITERATURE REVIEW

1.1. Integration Overview

The development of many legacy systems using @iy technology created
islands of information in different departments ah organization and between the
organization’s different partners. Often, the depebent is incremental over time resulting in
a haphazard architecture that resists the evolutiowards standardizing systems
(Laudon&Traver, 2013). This also made sharing imfation between systems very difficult.
B2B integration is an important requirement for ihasses that need to share information
between its various departments and partners atminate its activities involving multiple
business functions, departments, and businesse® tflan ever, businesses need efficient
management and integration of their informationomder to remain viable in the ever

increasing competitive market.

B2B integration has been developed to handle mddion between businesses,
business processes, and other components of interegeen businesses. It is a top priority
for the competitive businesses with an objectivdirdding data in the diverse information
across its partners (Wong, 2013). This article $esuon integration techniques that extend

through various businesses.

In B2B integration, there is need to considergra¢ion of information resources and
how they work together in the form of data, proessand applications. An information
resource is an object or a service that can hampdégess, or produce data in a way that
involves communication with external informatiorsoeirces. When information resources
work together, either on a network, or like objeetghin an application, integration is

achieved. This is definition cuts across all le\a@lmtegration.

Types of Integration

There are several different systems that dividegiration solutions into different
levels. One way is dividing integration techniquiet® external and internal integration. In

more detail, categorization focuses on the scatplahd the flexibility of the integration

7|Page
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solution. In this later categorization, the varidasels include data, platform, component,
application, process, and B2B integration.

a. Platform Integration
Platform integration is the solution for conneityivand interfaces between systems
having different hardware, operating systems, gmudi@ations. Platform integration solutions
are individual and different Remote Procedure C&R$Cs) or Brokers carry out the
connection (Wong, 2013). Every integration solutisnindividual and the workload is
therefore, high when new systems need to be addi@ tpresent architecture, just as the first

integration.

b. Data Integration

Data integration solutions provide tools that asty transform, and move data. Data
integration includes integration of platform andréguires information about the database
schemas that underlie the data (Samtani, Healey&8a/2002). An example of data
integration is the movement of data between twaltkges through SQL. In many cases, data
integration is possible between two different datgbsystems and platforms, which make
use of APl and database connectivity drivers ireasing each of the servers of the databases
and fetch data into the other.

c. Component Integration
Component integration is the development of dategration where several network
features such as the load balance, session manageifiaat protection, and security are
added to the product. At the base of a componéagiation solution there is a server that
handles the network features and thus making ity éas add new logic (Samtani,
Healey&Samtani,2002).

d. Application integration

Application integration solutions are thosettmavide a framework for creating
and changing the integration solution suchasy end fast addition of new applications.
The application integration framework consists of-pouilt adapters for the most common
systems, which lower the time for adding new agpians. When applications change, only
the mapping to the unified form must change andtlad other applications remain
unchanged. The solution includes platform, datal eemponent integration. The figure 1
below is a description of application integrationdathe flexibility of the integration

topology.
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In using application integration, an organizatiaims to create a framework that
integrates incompatible and distributed system&iwian organization thus making it easier
and faster to extend its business processes thootge organization (Nunamaker, Chen &
Purdin,1991). Currently, every organization musitvetto develop a framework, tools, and
infrastructure to accomplish this integration. Eptise integration is the process of making
disparate applications work together to producenifiad set of functionality. This process
entails more than just integrating the applicatibasalso considering the criteria, integration

options, patterns and policies with regard the Bpptoaches to achieve optimal integration.

Enterprise application integration is the use oftvgare and computer systems
architectural principles to integrate a set of garise computer applications. It is the business
computing term for the plans, tools, and methodsnmafdernizing, consolidating, and
coordination of computer applications (Wong, 201Bypically, enterprises have existing
legacy applications and databases, which they wambntinue to use while they add or
migrate to new set of applications that use e-coroejelnternet, extranet, and other
technologies as they emerge. When new applicatwesdeveloped, they must fit into the
view of the business and applications view of atemmise. Ways to efficiently reuse the
resources that already exist while adding new apfiins and data must also be devised to

take care of growth and need for integration.
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Figure 1. Application Integration
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e. ProcessIntegration
Process integration is the integration using gl modelling interface above an
integration server and thus connecting all theiappbns (Samtani, Healey&Samtani,2002).
Therefore, it provides another level of abstracto adaptability to integration solutions.
This is done through a graphical modelling integfatove an integration server that connects
all application. The solutions of process integnatenable business managers to define,

change, and monitor business processes. See fidgw.
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Figure 2. Process | ntegration

2.2. B2BIntegration
B2B integration is basically the secured coordomatof information among

businesses and the businesses’ information syst8ees.figure 3 below. B2B integration
solutions provide a technology framework for B2Blaloorative e-commerce (IBM, 2003).
B2B integration promises to transform the way agaaization conducts its business with the
different partners. Through integration of techhigpeocesses and businesses, organizations
can strengthen their relationships with servicdngas and their customers, they can achieve
unified integration within and beyond an enterprigeey can gain real time views for the
accounts for customers, they can reduce costsnarehse operational efficiency. Therefore,

B2B integration is the pervasive enabler of businetrategies such as collaborative

10|Page
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networks, collaborative e-commerce, supply chaimagament, and customer relationship in

a multichannel delivery system including the Intdrand wireless devices.

While application integration is the integratiof mternal applications in an
enterprise, B2B integration is the integration atadand business processes across multiple
partners. Enterprise application integration andB B2tegration are accomplished by data,
application, and process integration. Thereforeallenges in enterprise application
integration and B2B integration have a lot in comnsoich that a single, integrated solution

can solve them.
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2.2.1. Stepsin building a B2B Integration Solution

Figure 1. B2B Integration

The first step in B2B integration is a B2B intetjpa strategy. This involves stating

clearly the business processes that can be atesbwith the partners over the Internet, the

benefits the migration strategy will provide ane tiesources required. The step should also

encompass evaluation and benchmarking of how otiere implemented b2B integration.

This leads one to determine the short-term andterg goals of the integration.

B2B integration also includes leveraging on erigtisystems. Companies should

evaluate how they can keep their existing intesydtems while extending information

systems to its partners. These processes or stafsthe organization to choose the right

solution and the provider.
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B2B Integration Patterns

Businesses can make use of one or more of thgratien patterns to achieve B2B

integration. They include:-

Data oriented integration: The integration pattern integrates data across
organizations through batch processes, replicatdata marts, data warehouses, and
data federations. Data sources exist independantlytheir data schema may change
at any given time. The sources run on differentfptens and provide proprietary
APIs (Samtani, Healey&Samtani,2002). The integrapattern attempts to eradicate
the use of proprietary APIs in accessing data. Deden disparate internal data
sources can be accessed over an intranet and axtita from various partners
through a standard interface.

Data oriented integration allows businesses toighildnd share corporate data over
the internet regardless of their networking platfer operating systems, or database
systems. The integration also supports unifiedrinédgion views to all the partners
and update across their systems.

Application oriented integration: The integration pattern integrates distributed
applications by invoking the exposed interface atheof the organizations through
standard mechanisms such as APIs and RPCs. Tleempaittolves direct application-
to-application integration across organizations aorbss platforms over a network.
Application to application integration requires namd old technologies to integrate
thus realizing a common architecture thus allovapglications among businesses to
connect and coordinate data and events (Samtaaley&Samtani,2002).

Application oriented integration is based on retjuegly interactions between clients
and the server. The middleware, therefore, musvigeothe adapters supporting
synchronous program invocation.

For a successful implementation of this patterrganizations must give away
autonomy and develop applications cooperating wigir partners closely. To make
any changes, informing and coordinating with thieeotpartners is unavoidable. This
makes the pattern least inflexible rendering thetepa very expensive. The pattern
also requires authenticating strictly before exiegutunctions and methods.

Portal oriented integration: This integration pattern presents a consistent web
interface or presentation layer for major applmasi and major business processes to

a user in any organization in a personalized asdcared way. Portals provide web

12 |Page
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front-end that supports key business functions ithailve business transactions and
sharing of information between different partnessrvice providers, departments,
employees, and customers (Samtani, Healey&Sam@@#)2 Through portals, secure
and single point interaction with diverse infornoati processes, and people is
possible. Users use a web browser to access aeddhtwith applications that a
company hosts. The content and the data that esaed reside virtually anywhere.

In B2B integration, web portals provide a quick afficient way of establishing and
maintaining the relationships in a business andiraéiractions are done through
personalized services thus adding value to themné&a can collaborate through
portals by engaging tools that help cross-orgaitizat teams to communicate and
work together. The portals allow for partners ta ggormation regardless of the
distance between partners and at any time.

In most cases though portal oriented integraticgsdwt achieve full B2B integration
as most portals do not have sophisticated toolshfmmagement of business processes.
Most of them lack tools that allow data to be tfangd based on business events
automation.

Business process oriented integration: The integration pattern integrating internal
and external business processes that spread aorolple organizations. The
integration pattern aims to implement integrati@sdd on rules of the business in
order to improve business efficiency.

The pattern includes logic and reasoning of doingjress. It removes the limitations
of data oriented and oriented integration pattémngocusing on business processes
and not only the data (Samtani, Healey&Samtani,002 achieve this pattern,
organizations must involve design, model, autonmatexecution, and monitoring of
the business processes. An instance of busineseg®dntegration may involve
multiple application and data integration at difetr levels and involving multiple

steps.

Benefits of B2B Integration

a) Dynamic business relationships: B2B integratidoves quick and flexible response

of dynamic business relationships and processdsusifiess models and customer
demands change. Through B2B integration, businassbang into their range new
associates and automate business processes au@ssises in an easier, faster, and

safer way.
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b) Real-time information across partners: Through BiBBgration, businesses can
exchange real-time, task-specific, and partnerifipesformation over the Internet in
a secure way. The organizations benefit from tlosvgr of now’. It gives companies
the 'power of now'.

c) Lower transaction costs: B2B integration enablesirn@sses to reduce transactional
costs and the complexity associated with manualstretions while they maintain
complete business logic.

d) Participation in online marketplaces: Through B2Begration, companies can build
digital market places and participate in multipihontal and vertical market places.
This cuts transactional costs, cuts production anentory costs, and reduces
exceptions and other errors.

e) Streamlining of business operations: Through B2Begration, companies can
automate, reshape, and improve their business ggeskeefficiency through business
process management. The integration automatespetsonal, inter-functional, and

inter-organizational activities of the businessogsses.

2.5. Challenges of B2B Integration

a) Internal application integration: A major challengn B2B integration is the
integration of information among internal enterprigpplications. Since B2B
integration is accomplished through multiple apgtiien systems, organizations must
first integrate their internal applications befareplementing the B2B integration
plan.

b) Disparate internal corporate data: When applicatiata in organizations is scattered
across several databases, internal applicatiogratien becomes very complex.

c) System heterogeneity: For large companies condpbtisiness with various partners,
the internal and external system heterogeneity lsgatask. The organization’s IT
infrastructure comprises of multiple applicationsnming on multiple platforms.
Additionally, each of the partners is in a simituation. This provides a complexity
and difficulty in integrating the technologies fugterogeneous and distributed system
for B2B integration.

d) Data security: Businesses need to find a compl@® Btegration solution to link
their systems with those of their partners quickbring guaranteed delivery,

transaction traceability, and secure communicatianger the Internet. The

14 |Page
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transactions mostly involve high value and sersitiata and therefore, there is a lot
at stake making the issue of security is extrenmeportant.

e) Transaction integrity: Transaction integrity is tlklegree to which a transaction
flowing through a network reaches its destinatioth@ut diminishing of its meaning,
content, or function. Since B2B applications arestributed across many
organizations, maintaining transactional integista major challenge.

f) Process differences. In organizations differentpsses are handled differently even f

in the same industry.

2.6. Approachesto B2B Integration

Manual B2B Integration

Manual B2B integration is the integration processolving personnel (e.g.
employees or customers) to act as the interfacegeba business to business applications
and thus facilitate their integration (Jones, 20Manual integration could be in the form of
the collection of information and entry of the imfmation in multiple systems and
consequently reading information from those systeonrespond to different business needs.
In other cases, an employee may have to get intwm&om the database of one business,
and then provide it to an employee of the otheiirnass to enter it into the other business’
database so that the business can use the informatis form of integration requires very

little technology investment. However, manual iméggn has the following drawbacks

a) The manual integration approach is highly incoesistand lacks scalability which
poses a high probability of inaccuracies in data ssmoved, shared or accessed.

b) When there are many businesses involved dependingthe same data, the
complexity of integration increases.

c) As the complexity and the amount of data neededx lyusiness and its partners
increases, or as the number of applications udheg same data from different
organisations increases, organizations will reqmicge and more people to maintain
such manual integration environment.

An environment relying heavily on manual integratis inefficient and when contrasted to

more automatic techniques, restricts organizatigraith and, by extension, profitability.
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Partially Automated | nter connections

Partially automated B2B interconnection integnattmmbines both the human effort
and some automation (Jones, 2011). The integratiay involve a person in an area where
the corresponding automated solution is too expensi difficult, or where the businesses
require a human decision. In other parts, the systeetween different businesses are usually

interconnected through a network.

Partially automated technique requires more teldgyoinvestment as compared to
manual integration. However, once the businessd® riee initial investment, the number of
people involved in integrating the different busises’ applications is often reduced. This
reduction on human involvement in this manner uUguatduces costs and increases

reliability.

Partially automated B2B integration is still ndti@ent enough, since it still requires
the intervention of some people in the middle @f pinocess, for instance the need for human

intervention to transform data that is requireamother system.
Fully Automated inter connection B2B Integration

Fully automated B2B interconnection integratiomo¥es people from the businesses
process entirely, although the process requires tbemaintain the solution. Fully automated
interconnection is a type of integration consistioigapplications and systems between
different organisations communicating through aeseof interfaces and adapters (Jones,
2011). For example, two databases from differegamisations might share data, which is
then automatically transformed and committed togheond database from the first without
human interaction. Fully automated B2B integrati@moves the dependency on people.
However, the systems can be more expensive to imgrieand may not be practical for some
business problems. In many cases, organisationsstilrequire people to make business
decisions, and often a person controlling a tecirmcocess as well is more efficient. The
praised ‘fully’ automated B2B integration technigaearguably the reliable technique due to
scalability, consistency and efficiency derivedtire process of sharing and exchanging

business data.
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2.7. B2B Integration Components
B2B integration has multiple components with diffig priorities depending on the
involved organizations. Whereas it might be hardintcorporate all the B2B integration
components in the first phases of implementatinoluding majority of them at least in the
long term B2B goal is important. The most import&2B components include XML, the

Middleware, integration brokers, and wireless tetbgies.

XML

Extensible Markup Language is a technology thabdased on open standards and
aims to standardize and simplify processes commatioit among organizations (Samtani,
Healey&Samtani,2002). It provides an open platféomorganizations to communicate over
a network and thus it enables the dynamic ‘anywieswnywhere’ interactions of
businesses. XML is the universal language, whickenalata over a network meaningful and
thus enables different systems to recognize tha éasily and allows for easy exchange of
contents and business documents. XML in B2B apiptina allow trading partners to avoid
the cumbersome process of mapping the other bsgiseprocess into complex electronic
data interchange messages. Businesses incorpor@f#Bgintegration must have XML-
centric business processes and their structure supgiort XML standards, enable process

transformations and provide applications links.

Middlewar e

Middleware is the software layer between the ¢tlard server applications providing
a uniform channel for the applications to commut@cavith each other (Samtani,
Healey&Samtani,2002). Middleware provides the platf that allows applications
developed in different languages and installed dferént operating systems and data

sources from different vendors to integrate.

Integration Brokers

Integration brokers are interface engines betweendifferent third-party systems
that provide adapters for converting data to andhfrvarious third-party formats (Samtani,
Healey&Samtani,2002). Integration brokers contagssage brokers, which are built on top

of messaging middleware and provide intelligenhstation and routing message from the
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source application to the target application. Mgsesdrokers enable content based,
conditional, and sequential routing of messagessdslge brokers also function as message

warehouse that stores raw unprocessed messagesri@val and archiving.

In B2B integration, integration brokers will enaltkee businesses achieve reliable and faster
integration. The brokers provide adapters for gsrvgpackaged applications, legacy
applications, and databases. They also suppoopalh standards and enable applications to
communicate regardless of the protocol for commatioo. Integration brokers link

applications both within an enterprise and acressrness to business networks.

Wireess Technologies

Organizations need to provide their employee’s padners access to computing
resources anywhere they might be. The access icompleted if it is limited to basic
features such as emails. It should include hookup Bpplications enabling them be
productive anywhere at any time. Therefore, themeied for a solution that extends internet,
intranet, and extranet applications wirelessly émdheld devices and phones. Integrating
mobile devices with the internal and trading pardhapplication is an important part of B2B

integration.

3. B2BINTEGRATION ARCHITECTURES
B2B integration can be supported by different dectures. One of the factors that
determine the architecture to be adopted is thebeurof connections to be made, that is the
number of businesses to be interconnected, thedfizkose businesses, and the number
business processes that need integration in thosesindsses (Samtani,
Healey&Samtani,2002). Some architectures work ieffily when there are a few processes
or applications to be integrated. However, as tmaler of processes/applications increase,

alternative architecture is necessary. That is wlyropose the process to node architecture.

An important part of making B2B integration scadalis to increase the level of
automation and reduce human intervention. Thisrhade fully automated B2B integration
more viable, scalable, and efficient as comparedth® manual and semi-automated
integrations. This generally involves creating ifdees between businesses’ systems along
with predefined logic that replaces the involvemefthuman beings. The choices for

automated B2B integration discussed in this paper a
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a. Point-to-Point Integration

Point-to-point integration is the pair-wise intatgon of different organisation’s back-
end application systems. Every back-end applicaigstem in this architecture has an
established direct data transfer to transport ngessdetween two connected back-end
application systems (Ramblings, 2012). See figuteeldw. An integration software mines
data form one back-end application system andpatsit to the other back end application

in which it is connected to.

Point-to-point integration may involve synchronamsnmunication or asynchronous
communication. In synchronous communication, thitwgwe system extracts data from a
back-end application and invokes the other apptinagynchronously to insert the data in it.
Data transformation occurs after the extraction betore being taken to the receiving
application. In asynchronous communication, datstésed in an intermediary storage after
extraction where the integration software retrieitekom and inserts it to the receiving
application. The intermediary storage in asynchusnocommunication acts as an integration
buffer that mediates extraction and insertion speetisolates application systems from each
other enabling application independence. Insteaohtefmediary storage for asynchronous
communication, persistent queues may be used. Wpersistent queues are used, de-

gueuing of messages is in the order in which thesewqueued.

Figure 4. Point-to-Point Integration

b. Service Oriented Architecture (SOA)

SOA is an architectural style that guides creasind use of business processes, which

are packaged as web services, throughout theiytife. It defines and provides the IT
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infrastructure allowing different application syste to exchange data and participate in
business processes regardless of the programmitgudges or the operating systems
underlying the systems (Durvasula, 2006). SOA regrts a model in which functionality is
decomposed into small, distinct unit known as s&wi These services are distributed over a
network and their combination is reused to formifess applications. By passing data from
one service to another, the services are ablertomumicate. See figure 5 below. They can
also communicate by coordinating an activity betwéee services (Bussler, 2003). SOA
consists of service and event interfaces to badg systems and newer applications that are

built on top of platforms.

SOA architecture encourages creating loosely @ulpbusiness services by
integrating disparate applications regardless @i thnderlying technologies. SOA’s one key
goal is to maximization of the reuse of applicati@utral services in order to increase
business and IT efficiency and adaptability. SOonporates a style that supports loosely
coupled services efficiently thus enabling busirféssbility in an interoperable, technology

skeptical manner (Bussler, 2003).

SOA also consists of a composite set of businesgces that support a flexible
delivery model with dynamically re-configurable etwdend business process realization
using event-driven, interface-based service detsonip (Erl,2005).1t provides the ability to
invoke remote business services and install themloaal components in a different

application, all without writing a single line ajw-level code.

SOA contains three main components, namely: Semiovider, service broker, and a
subscriber. The service provider is responsibleci@ation and publishing of the service
interfaces, provision of the actual services, amvigion of responses to any use of the
services. Service brokers are responsible forehgestration and categorization of the public
services by service providers. Service brokers affer search services for users to search
for the registered service providers and what thfégr. Subscribers or the service requester
are the actual users of the services and they sbbdbe services from the service providers
(Durvasula, 2008)
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Figure 5. SOA components

SOA defines how to integrate widely disparate @mpgibns for a Web-based
environment and uses multiple implementation ptatf Rather than defining an APIl, SOA
defines the interface in terms of protocols anatfiemality. An endpoint is the entry point for
such a SOA implementation.

SOA Framework

SOA-based solutions endeavour to enable businbgstives while building an

enterprise-quality system.
SOA architecture is viewed as five horizontal |ayer

1. Consumer Interface Layer — These are GUI for engfrsu®r apps accessing a

pps/service interfaces.

2. Business Process Layer — These are choreograpine@deserepresenting business
use-cases in terms of applications.

3. Services — Services are consolidated together fbpleventerprise in-service

inventory.

4. Service Components — The components used to thelddrvices, such as functional

and technical libraries, technological interfactes e
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5.

Operational Systems — This layer contains the dfatdels, enterprise data repository,

technological platforms etc.

There are four cross-cutting vertical layers, eatkwvhich are applied to and supported by

each of the following horizontal layers:

1. Integration Layer — starts with platform integratiqprotocols support), data
integration, service integration, application imt@n, leading to enterprise
application integration supporting B2B and B2C.

2. Quality of Service — Security, availability, penmfeance etc. constitute the quality of
service parameters which are configured basedauniresl SLAs, OLAS.

3. Informational — provide business information.

4. Governance — IT strategy is governed to each hot@dayer to achieve required
operating and capability model.

Principles

There are no industry standards relating to tletesomposition of a service-oriented

architecture, although many industry sources haudighed their own principles. Some of

these include the following:

1.

Standardized service contract: Services adhere donanunications agreement, as

defined collectively by one or more service-ded@mipdocuments.

Service loose coupling: Services maintain a retestigp that minimizes dependencies

and only requires that they maintain an awarenesaah other.

Service abstraction: Beyond descriptions in theisercontract, services hide logic

from the outside world.

Service reusability: Logic is divided into servicegth the intention of promoting

reuse.

Service autonomy: Services have control over tlggclohey encapsulate, from a

Design-time and a Run-time perspective.
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6. Service statelessness: Services minimize resounosumption by deferring the

management of state information when necessary.

7. Service discoverability: Services are supplememtitl communicative meta data by

which they can be effectively discovered and iretgx.

8. Service composability: Services are effective cositpmn participants, regardless of

the size and complexity of the composition.

9. Service granularity: A design consideration to jpdevoptimal scope and right

granular level of the business functionality ineavice operation.

10.Service normalization: Services are decomposedoara/nsolidated to a level of
normal form to minimize redundancy. In some casesyices are denormalized for

specific purposes, such as performance optimizagéiotess, and aggregation.

11.Service optimization: All else being equal, highatity services are generally

preferable to low-quality ones.

12.Service relevance: Functionality is presentedgrbaularity recognized by the user as

a meaningful service.

13. Service encapsulation: Many services are conselitidr use under the SOA. Often

such services service.

14.Service encapsulation: Many services are conselitdfdr use under the SOA. Often

such services were not planned to be under SOA.

15.Service location transparency: This refers to théitp of a service consumer to
invoke a service regardless of its actual locatiothe network. This also recognizes
the discoverability property (one of the core piphe of SOA) and the right of a
consumer to access the service. Often, the idearwice virtualization also relates to
location transparency. This is where the consurn@plg calls a logical service while
a suitable SOA-enabling runtime infrastructure cormgnt, commonly a service bus,

maps this logical service call to a physical servic
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SOA BENEFITSAND LIMITATIONS

Its technical characteristics translate directty ireal bottom-line benefits.

The main characteristics include:

Loosely coupled architecture
Modular approach
Non-intrusive nature

Universality of standards.

Issues, inherent due to the very nature of sei@ntation, can be summarized as follows:

1) Coarse granularity: This may mean that

a) testing and validating every combination of evepndition in a complex

service may well become humanly impossible;

b) one service trying to serve a dozen masters may tieaspaghetti code and

therefore introduce massive inefficiency and

C) a generic service, because of its coarse granylaghnot be easily optimized

for efficiency

Loose coupling: It is an architect's dream but mgka system distributed adds a new
level of complexity and therefore, as Fowler (FenwR002) puts it, it can become a

developer’s nightmare

Integration of services: This can be a complex esgbecially when there is a lack of

skilled people to work in a SOA based environment

Service interoperability: When web services areduseexchange SOAP messages
over HTTP, encapsulating XML data, integration afrvices in heterogeneous

environment can become a serious issue

Evolutionary development: Building and updating vesgs is fine. However, if
applications continually require additional funci@dity, and these requests are
granted, the entire system may become unstable.

24 |Page

THE ART OF B2B INTEGRATION



N

0 N o o1 b~

10

11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

» Process visibility. One may not whole figure oue thusiness process end to end

though the integration process is visualized.

4. ANALYSISAND SUGGESTIONS

Traditional integration methods are great and vewked wonderfully especially messaging.
Most common integration practice is to achieve stewm ad-hoc objectives by creating
dedicated point-to-point links between the subsysteverywhere it is necessary. Most of the
links are established between components of theepsoand control layer, where supervisory

control systems receive data from plant-floor desiand subsystems.

After years of establishing ad hoc links, the iotemection network becomes very

complicated and chaotic causing that we have tbwi¢fathe following problems:

1. Difficult modification and maintenance — each newtem will require new links
making the structure more and more complex andeteeg chaos of communication.

2. Inefficiency — a lot of the associations are bamed common communication
medium, sometimes of a low quality, e.g. enterpiiesel controller network — the
complex structure will necessitate transferringsame data over the network many
times and, finally, cause a waste of the bandwidth.

3. Costs — if communication is based on the thirdyptil infrastructure, the fee for the
data transfer may be significant. Additionally,teosg dependence on the
independent operator increases.

4. Partial interoperability —the data presentation description at the link sink is
precisely suited to the systems it services aratefbre, data cannot be accessed
directly by other systems.

5. Mess —in a real world enterprise there can be tamsdreds or even thousands of
subsystems in every layer (in the figure aboveetlage only a few components).
Maintenance and documentation of such a complehitaature is a real challenge for
administrators.

6. Anarchy — if subsystems have different methodsutii@rization, authentication and
user rights management, it is almost impossibleetp an appropriate level of
security. As a consequence, some data can bedosatibe the rules are too weak or

communication cannot be established because tbe ang too strong.
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There are strong advantages provided by a prooesede integration architecture. Simply
map a process to service, process, point or pragiiet node and develop an expected web
considering the business process factors. The &eB2B integration architecture is the
process. The need maybe initiated by any otherinement such as a function or a service
but these too belong to a process that is witthosaness entity. Thus the strategy is to get all
the business processes to be integrated, extactdkeholders and concerns and map them

to a node for integration.
A node may be defined as an endpoint, produeyfate, a system or a database.
If optimum integration is implemented, then thddwling outputs are expected:

» Efficiency of inter-organizational business opearasi will improve.
» Transaction costs will reduce.

* Time to get information from a partner will reduzye 70%

* Wholesome business knowledge will increase.

» Learned and leading model of integration.

5. CONCLUSION
B2B integration has many advantages. But it's abbua the business undertaking that
translates to margins. For a holistic B2B integmatiaking care of both present needs and
expandable into future, | suggest enhancing Ser@icented Architecture using process to
node model. With business needs evolving rapidbyazess to node architecture will guide
based on the four angles of a business The Custdrherproduct/service, The delivery and
The Margins and their tradeoffs. The node can Ipeoduct, a service point, a resource or
even a deliverable in a business process. Thumtégrating business have a clear view of
the requirement on basis of a holistic picture atosome point of need. Implementation can
then take a combination of technologies but mogtoiriantly having already identified the

perfect architecture of integration - a processdde map.
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