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Abstract. The peculiarities of the methodology of service-oriented architecture
are determined. The adequacy of the application of the SOA mechanism for in-
formation systems of travel agencies and firms is analyzed. Unified process of
Rational Unified Process for the tourism sphere and the evolution of the infor-
mation system based on SOA in the tourism sphere with the inclusion of legacy
software is used to build schemes of an automated system creation.
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1 Introduction

Constant changes in the development of the tourist market and business processes make
it difficult for the information services of tourist organizations - by means of automation
to minimize the reaction time of the business of tourist organizations to any external or
internal changes [1-4]. Reducing the time of development of new tourist services, in-
troduction of new processes of tourist destinations and other innovations, provides tour-
ist organizations, in particular travel agencies, support for competitiveness in the do-
mestic and foreign markets [4-9]. However, the typical computing infrastructure of
tourism organizations is characterized by the factual isolation of its application compo-
nents, which in terms of business leads to delays in the execution of business processes,
disruption of interaction between units and partners, impedes management and control,
resulting in reduced efficiency of the organization as a whole. In general, the lack of
integration calls into question the usefulness of information technology for the tourism.
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In most cases, these problems arise from the lack of architectural standards in infor-
mation technology [10-15]. Moreover, not only standards but also a set of components
that are standardized are needed to overcome them. Just as necessary is the business
process for execution environment through which the components will linked [16-21].

2 General Problem Formulation

Until the end of the last century, the approach is based on the management and analysis
of content flows dominated the construction of information systems. However, over
time, a process-oriented approach has emerged as more versatile and informative, in
which the choice and modification of the information system structure, the composition
of its components, and the main characteristics are made dependent on the process,
depending on its construction and end-user characteristics. Such a change in the posi-
tion of developers has caused a powerful trend in information systems in the theory,
methods and technologies of systems development - modeling and management of
business processes, based on which all known ERP-systems are created. Nowadays, the
analysis application center is moving even more critical - towards manipulating the
works, building the tools for generating workflows and managing them. Business pro-
cess management and workflow management are not the same thing. The electronic
business process determines what needs is done, including by establishing the relation-
ship between output data and input data. A business process may include non-auto-
mated (or non-automated) components that are manually mastered, and it can use any
kind of resources. The workflow describes how a particular result can achieved [22-
28]. However, the relationship between the business process and the workflow is quite
simple [1, 3, 29-36] and is illustrated by the scheme shown in Fig. 1 [1].
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Fig. 1. Relationship between business processes and workflows [1].

As in the previous case, the change in the position of developers is explained by changes
in the concept of building information systems. The transition nowadays to service-
oriented architecture (SOA) means, first, the need to distinguish functional services —
elements of SOA, from which business processes, are synthesized and modernized.



3 Analysis of Recent Research and Publications

OASIS (Organization for the Advancement of Structured Information Standards),
which focuses on the standardization of SOA components, defines service-oriented ar-
chitecture as the paradigm of distributed organizational and utilitarian capabilities that
operate under the ownership of domains belonging to different owners. [1, 5, 37-43].
According to IBM definition [1, 6], SOA is an architectural style for creating an enter-
prise information architecture, based on a service orientation to achieve a closer rela-
tionship between business and supporting business systems. SOA introduces service
orientation as an approach to business integration based on related services. Coupled
with the ability to make rapid changes to processes, the presence of such mechanisms
is considered the basis for the effectiveness of information systems based on SOA.
Business tools are used to solve the problems, which in the general case will provide
[1, 44-52]:

e  Building new business functions;
e Establishing links between business functions from existing applications;
e  Generating workflows to execute business processes.

In the most general form, SOA involves the presence of three main participants: the
service provider - travel agent, the consumer service - tourist, the register of services
(Fig. 2) [53-60].
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Participant interaction looks simple enough: the service provider registers its services
in the registry, and the consumer requests the registry. The absence of any of these
elements is unacceptable, and the addition of other components is not only possible but
also necessary in practice. Such elements may include various middleware, monitoring
the order and context of interaction, monitoring and managing services, and managing
metadata and other supporting processes. SOA is an application architecture in which
components or services, with agreed common interfaces, use a single rule (contract) to
determine how to call services and how they will interact with each other. In this sys-
tem, the concepts of "client" and "server" are situational absolutely. In one case, the
application can act as a client and invoke an external service, and sometime after that,
it can become a service provider when accessing another application for performing
any tasks. If designed properly, SOA is capable of building and supporting customer-
to-customer integration. When using SOA, travel organizations can generate flexibly
and dynamically new services, combining the logic of existing applications and pre-
senting them through reuse of services.

For information systems of travel agencies and firms, we highlight the goals of SOA:

e Reducing the cost of developing applications by streamlining the process of de-
veloping tourism services;

e Extension of code reuse;

o Independence from the platforms, tools, programming languages used;

e Increasing the scalability of the created systems in connection with the devel-
opment of tourist service;

e Improving the manageability of the created information systems.

SOA principles:

e Architecture, as such, is not tied to any specific technology;

e Independence of organization of the system from the used computing platform;

¢ Independence of the organization of the system from the used programming lan-
guages;

e Use of services, independent of specific applications, with uniform interfaces
for access to them.

Service-oriented Architecture is based on the following basic principles that help ad-
dress the most pressing issues of application integration.

Weak connection. In terms of implementation, services in SOA are independent of
each other: they perform certain actions from requests received from other services and
return results. All the details of this execution are completely hidden: in the concept of
SOA services are "black boxes". Therefore, changes in the implementation of the ser-
vice will not affect the application component that the service uses, and vice versa.

Weak connectivity provides a simple and quick adaptation of the system to changes
in the structure and principles of service delivery.

"Coarse-grained" structure of services. Services in SOA are high-level business
logic modules, whereby the interaction between them is reduced to a limited number of
messages in the content of business logic instead of many low-level calls that take into



account the details of the implementation of services. This approach reduces network
load and contributes to higher system performance. Also important is that in terms of
architecture, service, regardless of internal structure and language of implementation,
looks like a whole.

Contracts. The concept of contract in SOA is interpreted somewhat more broadly
than usual. The contract defines the conditions for the provision and use of services,
including functional, technical (not only the protocol, but also, for example, the method
of authorization) and other (cost of the permit, guarantees, insurance of the tourist) pa-
rameters and forms based on the agreement between the consumer and the service pro-
vider at all stages of it the interaction process. One of the common definitions of a
provider and a consumer of services is based on who of them gives the contract (travel
provider) and who receives (tourist). The contract allows dividing components into two
parts - public, more stable, and hidden, one that is constantly changing. Because the
way organization of components in SOA corresponds to the way business or computing
is organized, the contract outlines not so much the software component as the business
or computing functionality, dividing the service into a business (computing) interface
and a business (computing) process.

Contracts not only weaken the links between elements of architecture, but, equally
important, make them explicit, object-oriented objects of management.

Composition. The main advantage of the composition is the ability to reuse previ-
ously implemented functionality. However, the composition also contributes to adapt-
ability, because it allows you to make many changes faster by changing the connections
between services. Such changes are much easier than changing the whole service.

Dynamic linking. Relying on the stability of the contract, the consumer can find the
necessary copies of services without interruption. This means that the system is re-
sistant to changes not only in addressing available services (moving to another server),
but also in their composition, which can change during operation. For example, new
partners may emerge - travel agents, or the responsibility for providing the necessary
business function may transferred to another provider, including an external one, but
this will not affect the work of the consumer. Dynamic linking is supported by a registry
that performs SOA accounting functions. Typically, it contains links to contracts, spe-
cific instances of services, information about their service providers, and sometimes
their customers. All of this, in addition to other equally important functions, is also a
configuration of SOA, which determines the parameters of the execution time of the
services used for consumers of services (due to the composition of those who are often
their providers). SOA is a set of interoperable design principles, and dynamic linking
is often referred to as the most specific. Dynamic linking benefits are especially needed
when operating large or decentralized information services or when interacting with a
number of parties working on an identical or very similar contract. These can be affili-
ates of a travel company (for example, retail outlets - restaurants, hotels, sanatoriums,
and so on), but more often they are partners - travel providers, travel agents, and more.

Scalability of interfaces. It is a good practice to leave the possibility of adding pre-
viously unforeseen data elements in the message transmission. Thus, a contract in ad-
vance allows for some flexibility if it is possible and necessary in a particular situation.



Reconstruction. Scalability is good but not good enough. The interface should al-
ways reflect the functionality as fully as possible, and scalability does not solve major
change management issues. Therefore, eventually, the interface has to change, adapt to
changing business requirements. What procedures are being launched, each company
(in the person of the responsible information manager) determines for its organization,
depending on many factors, not the last of which - a balance of logic and intuition in
the style of decision making. More stable organizations are characterized by greater
regulation of the change process, and less flexible ones.

4 Formation of Goals

The aim of the study is to increase the flexibility of information systems in the tourism
industry with data, reduce the cost of application development, increase the speed of
response to the constant changes in the requirements of the tourism business, as well as
provide the necessary level of integration between information systems with the help
of SOA - service-oriented architecture.

5  The System Architecture Development

A number of standards are used to successfully integrate systems based on Web ser-
vices, the main ones being:

BPEL is business process implementation language;

WSDL is service description language;

SOAP is messaging protocol;

UDDI is universal directory format for searching and integrating Web services.

The composition of Web services based on elementary works is performed using Busi-
ness Process Execution Language (BPEL) [1]. It emerged because of the merger of the
Web Services Flow Language (WSFL) by IBM and the XLANG language by Mi-
crosoft. The language is based on XML notation [1].

The use of this language allows the formation and execution of workflows as a series
of logical actions, including:

e  Accepting a request to include work in the process;

e Rejection of request;

e  Check the description, and if the parameters match, prepare a positive response
to the request.

BPEL generates a workflow consisting of sequences of logical actions or active opera-
tions, each of which corresponds to its own square in the workflow diagram or function
code [1]. There are two possible uses of BPEL.:



1. Performed BPEL is a process that is also considered a service and can be an
orchestration node [1]. Software products that implement executable BPEL pro-
cesses are BPEL engines. Here one running process can include another, which
gives the effect of including one orchestration (sequence of services) in another,
as shown in Fig. 4.
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2. The abstract process is almost identical to the executable process except for the
data filling [1]. In this capacity, it represents the logic of the business process
and is used for the following purpose:

o Defines the behavior of the elements of the organizational structure
that supports the process;

o A guide for programmers and developers who automate the process;

o Considered an entry for commercial software that forms the structure
of the system.
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Fig. 4. Scheme of connected orchestration [1].

WSDL (Web Services Description Language) is an XML-based Web server-descrip-
tion language. Provides the right choice of services for transmission from provider to



consumer. WSDL information is used by service developers to integrate services into
the system.

SOAP (Simple Object Access Protocol) is also an XML messaging protocol de-
signed to transmit data from Web services. Auto-generated SOAP files include WSDL
service description data.

UDDI is a set of rules for registering and retrieving information about available ser-
vices. When developing programs, programmers can search the UDDI registry for the
services they need to include in the programs. This registry may be necessary in the
process of executing an application that needs data-providing services, such as the cost
of travel services or permits.

Consider at the business processes that IBM has put in place that have introduced a
unified process description - Rational Unified Process (RUP). Fig. 5 shown an example
of creating an automated system using RUP and IBM software.
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Fig.5 demonstrates interaction head of travel agency, project manager, risk assessment,
project cost and profitability, creation of an imitation model of business process “exist-
ing system", creation of an imitation model of business process "future system", process
choreography, configuration of non-automated tasks, collection of applications, form-
ing and managing system requirements, testing, requirements tracking and implemen-
tation of precedents, designing, development of portlets, architect, researcher, Java de-
veloper, portal developer, monitoring, database administrator, business operations an-
alyst. Below describe is a systematic description of the unified process of creating an
information system.

Step 1. The Rational Portfolio Manager application helps you achieve top-level mod-
eling alignment on metrics such as profitability (ROI), cost, and other business condi-
tions.

Step 2. A business analyst develops a business process model using the WebSphere
Business Modeler application.

Step 3. Rational Software Architect represents the business process in UML standard
notation.

Step 4. Rational Software Architect converts the model in UML notation to Java
code.

Step 5. IBM Rational Application Developer automates the process of creating new
Web services based on existing resources, such as JavaBeans or EJB components, by
automatically generating WSDL files describing Web services, SOAP descriptors, and
a client to test Web services. For example, in a portlet form. Portlet is a standard portal
component, which is designated for a user interface being build (Wikipedia). The port-
let selects the snippets that are embedded in the portal page. You can think of a portal
page as a collection of non-overlapping portlet windows, each displaying a portlet. A
portlet is as a web server application hosted on a portal. Examples of portlets: e-mail,
flight announcements, latest travel news and promotions. With existing portlet stand-
ards, developers can create portlets that are built into any standards-compliant portal.

Step 6. WebSphere Integration Developer implements a business process in BPEL
format. A developer who integrates web services into a business process can extract a
ready-made service from UDDI and incorporate it into the business process, or incor-
porate functions performed by people. The result is expanded as an application Web-
Sphere Process Server.

When implementing projects that use process management, the project manager and
team members use Rational Clearquest to support the development. This product auto-
mates task assignment and tracks progress, and is used to test and detect defects in the
projected workflow. It is also used when editing, certifying, and verifying services.

IBM Rational Clearcase integrated with Eclipse is used for configuration manage-
ment tasks.

Often, the argument against the transition to SOA is the claim that it is associated
with a complete breakdown of the entire existing system, and therefore requires a much
cost. In fact, the transition to SOA does not require a complete change to the existing
information system. It uses technologies that ensure compliance with previously intro-
duced standards, as well as heredity with respect to previously installed able-bodied
software products and technical equipment. Fig 5 shows the generalized evolutionary



structure of SOA in tourism. Fig. 6 illustrates a typical situation where an SOA-based
information system is built on existing software. As an example, such popular applica-
tions as SAP, SAS, office packages, as well as client software and applications inherited
from previous stages of system development are shown.
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Fig. 6. An example of an evolutionary service-oriented architecture in tourism

Many analysts trace the history of SOA since the end of the last century, referring to
the development of a functional approach, and later the concept of COBRA and tools
Java. However, it did not become widespread because the architecture used at that time
lacked a service level. Plural applications had different GUI, incompatible business
process logic, different storage systems of data. All of this made the system difficult.
The implementation of business processes is related directly the technological level and
depended on the content speed.

Fig 6 demonstrates interaction of processes as monitoring of business processes,
business process (x6), level of business processes, organizational services, personnel
services, financial services, scheduled services, medical services, excursion services,
leisure services, platform of services, level of services, software, SAP, application
level, technological level

The transition to a modern SOA and the inclusion of an additional service layer in it
forms a line of autonomous services, each of which is tied to the respective business



domain and platform of Web services, which allows carrying out their use largely, re-
gardless of the downstream applications and technological level platform.

The introduction of the service level also creates convenient conditions for the con-
struction of higher-level business processes and their functioning, namely [1]:

e The business services line reproduces a rough set of features that are ready to
be incorporated into the business process;;

e  The description (contract) of each service in the service line uniquely defines it,
forming an interface. The presence of the latter allows you to create business
processes independently and without involving knowledge of the technology
platform;

e The registry and search tool maintains the dynamism and ability to change busi-
ness processes by quickly accessing services when needed.;

e The data model implemented at the service level relies on the structure of the
business domain and is independent of the data models of individual applica-
tions. Because XML is used as a canonical data exchange format, the inclusion
of the service in the business process is also carried out regardless of the internal
data structure in the applications;

e  The service protection model operating within this layer provides universal con-
trol of the role distribution and connection of the service, authorizing the use of
the service by some process. It also avoids the difficulty of interacting directly
with application security tools, with their differences in organization principles,
interfaces.

The service level management model generates statistics on the use of services, which
is part of the monitoring of the top level business process (business processes).The lack
of this level in previous generations of information systems created many problems that
contributed to the rapid degradation of business processes, and this factor inhibited the
spread of SOA.

Here is an example that recreates the possibility of transition to SOA in the tourism
sphere through the evolution and improvement of the system, which does not require
one-time high costs and complete destruction of the usual process of the system func-
tioning. In this example, the transition to SOA is carried out in stages (Fig.7).

Fig. 7 shows the developing system, we give an example of two subsystems - per-
sonnel, finance, and analyze their databases. In the first stage of evolution, new services
are being developed that are included in these subsystems. The following shows ser-
vices built on inherited applications. These services retain the design features of the old
system. To use them in a future system, they are combined into a common shell, which
is presented as an interface designed already under the new logic of process implemen-
tation.
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Fig. 7. Evolution of SOA-based information system in tourism with the inclusion of inherited
software.

Fig.7 is tourist diagram of data structure, component interfaces, descriptions of inher-
ited products, process reengineering, object models, data models, service models,
model processes,

o Databases, services base, process bases, interface of interaction of models of
tourist sphere,

e  User database, security within the service level, service registry and search, plat-
form of services, level of service of information services, service level manage-
ment, database of roles and powers, database of frames, data of frames, data of
finance, inherited data, business rules, business requirements, business order,
the interface of the inherited software products, composite services, business
processes, firewall

With the tools included in the service level (registry, service level management ser-
vices, security, and business process building), a business process is built that integrates
both new services and outdated software. The development of such a scheme can serve
as the basis for organizing and planning the process of transition to SOA in the tourism
sphere through the gradual development of the information system.



6 Conclusions

The article describes the methodology of service-oriented architecture to create infor-
mation architecture of the tourism industry, which is based on a service orientation to
build a closer relationship between business and supporting business systems. The ap-
plication of SOA service orientation is proposed as an approach to the tourism business
integration on the basis of interconnected services through the evolution and improve-
ment of the system, which does not require one-time large expenses and complete de-
struction of the usual process of system functioning. The application of SOA service
orientation is proposed as the tourism business integration on the basis of intercon-
nected services through the evolution and improvement of the system, which does not
require one-time large expenses and complete destruction of the usual process of sys-
tem functioning.
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