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ABSTRACT

For the diversity of users demand for informati@nveces in converged network environment, a sotutio
was proposed with the combination of cloud commutechnology and domain engineering, in which three
stages starting from the domain engineering incladevice-oriented domain analysis and modeling,
domain architecture design based on cloud computifigstructure and construction of service-oriente
domain infrastructure. It will achieve the develagt) assembly and reuse of large-scale distributed
information services in the domain by fully usingpudd computing technology in the advantages of
integration in the business.
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1. INTRODUCTION service models and technologies are emerging such
as SOA, virtualization, distributed computing, grid
Jean T. Sutcliffe points out in his bookcloud computing and so on, because of the lack of
‘Measuring Information: An Information Servicesan effective methodology, the further use and
Perspective’ that information services are a kihd alevelopment of information services are still
resource formed by an independent institution or eestricted.
specified function of the institution, and its pase
is to provide information for the user groups [i. 2
recent years, with the emergence of Web2.0 and
mobile network technology, the internet is showing
the web-based features of network. Nowaday%,I
information services are faced with a mor
complex, heterogeneous, open and changi
converged network environment. The deployme
and run of each information service all must raty o
some environmental factors such as a certa
network, resources and so on. Meanwhile, a lar
diversity uncertainty of user requirements has als
led to frequent change and multi-target user needgy
The future direction of development of information

RELATED WORKS

Chen Jianlong thoroughly analyzes the various
ements of the information services and its basic
ernodel, generated models etc. He specially
phasizes that information services activities are
ased on the user-oriented[2]. Liu Kunxiong
ointed out that the needs of user information are
owing some characteristics in the current network
vironment such as community, diversity, and
namic nature of real-time, quality and efficiency
nd so on[3]. Xia Nangiang studied some issues
. ) . elated to information services in converged
services is to co-construct value-added services {'\%twork environment [4]. Liu Gaoyong pointed out
meet user ”?eds .by using a number of loose hat in Web2.0 environment information services
coupled services in a variety of cro_ss-platforrrhre user-centric, and made four kinds of expansion
network environment. In services .d?s'gn for th?‘n des. From the existing achievements, scholars
new user ne_eds, on the one h"?md it is ensured ﬂ?ﬁ‘ more focused on related elements and internal
services designed can be easily reused by OtheFﬁéchanism of information services from the

the other ensured that existing services can :Seerspective of pattern, and stressed the importance
f

reused. This relates to ho".V to build a SEIVICES: user needs, but the study of information sesvice
development model of meeting user requ'rement&evelopment model in converged network

and easily reusing other services. Although the new ronment is stil less. How  to develop
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information services to meet the diversity needs ahformation services face the environment
users in converged network environment is still ancluding  heterogeneous, open, complex,
problem to be solved. changeable and other features, it bring a variéty o
uncertainties for the run of information services,
Cloud Computing [6] first proposed by Google isand make the information services performance and
a new resource model. Its main feature is that thguality difficult to be guaranteed. Therefore the
system owns large data sets, and services arenverged network environment, the methods and
supplied to the users based on the data set. Clotgthniques of traditional analysis, design and
computing uses a lot of ordinary commerciaimplementation are difficult to adapt to local self
machine to build the system, simultaneouslgovernment, self-coordination, and dynamic
reliability and availability of overall system are evolution and so on.
ensured by the redundant storage [7]. Domain is
functional areas covered by a group of application As the multi-user demand problem is very
systems with similar require [8]. Domaincomplex in the heterogeneous environment,
engineering emphasized that all activities in fieldnformation services discussed in this paper are
application are completed by the combination ofirstly defined in the context of a particular area
domain knowledge and engineering. In convergeHere, we regard some kind of information services
network environment, the development ofas the form of the software realization for the
information services can take advantage of domaimusiness process by component. Compared with
engineering ideas. The basic idea is: according tither systems within the domain, some application,
three stages of domain engineering, domaiwhile having its own characteristics and needs, but
analysis, domain design and domairhas more of a commonality. By drawing on the
implementation are used to identify, develop andommon domain knowledge, software system
assemble reusable components. When @mponents are constantly revised in accordance
information service system is constructed, firstwith the principles of software reuse, and reusable
requirements specification for new applications isomponents are gradually collected and developed,
determined according to the domain model, thefinally a prototype system is gradually formed. In
the design of new applications is formatted basecbnverged network environment, there is a gap
on domain-specific software architecture, finallypetween the prototype system and the user's
from the component library to obtain the necessarndividual requirements. So, as the growing
resources, and by component assembly approaatvareness of the developer for business processes,
the required application is obtained. a prototype system also need to constantly be
supplemented and improved. Taking into account
Based on the above analysis, because of tliee cost of software development and software
complexity of the network environment and thereuse inadequate mechanisms, system development
diversity of user needs, these cause that all kifids is also mainly for the purpose to meet current user
information services is difficult to develop andneeds. With the increase and accumulation in
reuse, limit the further development of informationdomain knowledge, a more mature domain
services. To solve these problems, in this paper tlarchitecture and application framework will be
ideas of domain engineering combined with cloudjradually formed, and more of the software section
computing technology are introduced to study howradually evolved into the software reusable
to use its unique domain knowledge to design antbmponents with higher degrees. Referring to
implement effective information services to meetlomain  engineering and component-based

user needs for a specific application areas. development thinking and cloud computing
technology in the advantages of business
3. THEDOMAIN ORIENTED integration, this paper presents a domain-oriented
INFORMATION SERVICE information service development model. The model
DEVELOPMENT MODEL can be divided into service-oriented domain

analysis and modeling, cloud computing based

Converged network is a more open, compledomain architecture design and service-oriented

heterogeneous network environment, in which adomain reuse infrastructure three stages, covering

information service to meet user needs are oftahe domain analysis, domain design and domain

deployed and implemented by spreading acroschievement three stages. The implementation
networks and multiple organizations. Asprocesses are shown in Figure 1.

595



Journal of Theoretical and Applied Information Technology
31" December 2012. Vol. 46 No.2 B

© 2005 - 2012 JATIT & LLS. All rights reserved-

SATIT

ISSN: 1992-8645 www.jatit.org E-ISSN17-3195

Domain Engineering
Domain

‘ Knowled
ge

Domain Domain

Model

Service-Oriented Architectur;
Domain Analysis and
Modeling,

Cloud Computing,
Based Domain
Architecture Design

Service-Oriented
Domain Reuse
Infrastructure

Prototype System

Domain Domain

2 Services Component
‘ Analysis Design Achievement

Library

Software Architecture
Design

Service Component

Development Application System ‘

Figure.1 The Domain-Oriented Information Service Devel opment Model
The domain prototype system for informationas object-oriented domain analysis method
service is ultimately developed based on the aboy®ODA), Feature-Oriented Domain Analysis
work of three stages in a converged networknethod (FODA), Organizational  Domain
environment. Typically, these three stages arAnalytical Modeling Approach (ODM) and so on.
sequential. But in the actual operation of theit this stage the most used method is FODA, but it
process, it is iterative. Throughout the developmeniacks the sophisticated tools can be used. UML
model, application system development focuses anodel is a more mature product, which can be used
a single system, while the focus of domairto implement service-oriented domain analysis and
engineering is more than a related system in omaodeling. The main idea is to gather requirements
domain. The results of the domain engineering caand conduct the demand analysis of domain, then
be applied to application system development, angse the use case model, static model, dynamic
application systems development activities, in turrmodel to establish the demand model of domain.
affect future activities of the domain engineering.
4.2 The Domain Architecture Design Based on
4 MODEL IMPLEMENTATION Cloud Computing Architecture
The environment has significant impact on the
The development model focuses on three stageaformation services, and it is the key by which
Its essence is enabling reuse-based componeéntormation services are to achieve normal
development [9][10]. The implementation of theoperation and optimum operation. Domain
model lies in how the idea of the domainarchitecture is related to technology environment
engineering applied to the development ofnd software infrastructure, and also includes the
information services. The following three stagesoftware platform of the system architecture, which
will be described and analyzed. is the composition of the business component. As a
basis solution is provided to implement reusable
41 Service-Oriented Domain Analysis and components for the next phase, and it is a higher
Modeling level of design. In the design of domain
Domain analysis is an activity in which architecture, system-level design issues are be
similarities and differences of user needs are dourconsidered. There are the typical features, such as
and expressed through analysis and study of tl@apacity, throughput, consistency, compatibility,
characteristics of a group of applications. It®etc. the architect based on cloud computing
purpose is to define the boundaries of the domaisupplies possibility for large-grained software
and obtain the user's demand model. In the servicesuse.
oriented domain analysis and modeling stage, First,
the developer obtain the domain knowledge from By considering the system environment (such as
experts in the domain, and then use the existingperating systems, databases, communication
domain knowledge to help to analyze the usemechanisms, middleware, etc.) and following the
needs and obtain reusable requirements in thi$andards and reserving space for the variability,
domain, and ultimately the specification of usethe domain architecture designed based on cloud
requirements is formatted, the demand model afomputing architecture is shown in Figure 2. Irs thi
domain is constructed. structure, the service component resources are
deployed in the cloud. Front-end user interface
Currently, there are many domain analysigllows the user through the service directory nal fi
methods owned advantages and disadvantages sactl select the desired service. When the service
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request is validated, the right service resources aMost component assembly is based on the
found by the system manager, and then call thgorkflow mechanism (such as BPEL4WS, etc.) and
service tools to tap the resources of the clouBetri nets. For this we extract the business peoces
services. In the service implementation process, thin the domain model, at the same time the features
services tool need to go through the systemeflecting domain characteristics are included in
manager for resource monitoring and configuratiorthis process, and ultimately the domain assembly
The domain architecture based on cloud computingodel is constructed It represents a group of the
can avoid coupling system components, angystem business process of commonality and
achieve through the component as a serviggriability in this domain. Which services are
transparent to users in network, and the user jugiquired, optional, and one of many that will be
pay for related services based on actual use of t@etermined by the domain assembly model and
resources. This architecture can improve thepecific user demands. This will help guide the
development efficiency, and reduce systemassembly of service components.
complexity, and increase system scalability, re-
configurability and maintainability. For large-scale service component resources
deployed in the cloud, how to achieve a distributed
call is an important issue. The MapReduce
programming model for parallel computing is
introduced in this paper. A simplest MapReduce
application contains at least three parts: a Map
function and a Reduce function and a main
function. First, the service component will need to
be sent to multiple nodes, then be executed
paralleled in each node. Finally, the result wil b
integrated into the output. While the output of the
first phase can be used as the input for
Figure.2 The Domain Architecture Based on Cloud implementation of the next phase, so a tree diagram
Computing Architecture of distributed computing can be imagined, which is
shown in Figure 3.
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43 The Service-Oriented Domain Reuse
Infrastructur e Building

This phase corresponds  to doman— — — — — - —— — —[— — — — - —
implementation in the domain engineering. Its goal
is for the development of reusable services
components (design, coding, testing and other
activities), and for efficient architecture-basedse
by storing into the domain service component
library. After the previous stage to get the system
component architecture, this stage is achieved by
coding. At present there are three major technice — — — —— — v — — — v — — — 7
standards: Microsofts COM/DCOM; OMG'S | ouput Domain opt opr |
CORBA; SUN's Java Bean /EJB. The main choic.
of development tools for service components to Figure.3 The Component Execution Model Based on
achieve is JAVA and. NET. In a project of domain MapReduce
engineering, there is being different implementatio
styles for different components. Its core ideaois t5. CONCLUSIONS
use existing components and components that will

be developed to quickly assemble high-quality This paper presents the information service
applications. development model combining key technologies

including domain engineering and component-

Any information service process can be seen asb@sed development, and fully integrating the
collection of a series of orderly business. Thesgdvantages of cloud computing technology in
operations are encapsulated in the servidausiness integration, and divided into three levels
component, and specific business is achieve@cluding demands, design, and component. It will
through the operation of the service componentgllow developers to quickly build applications and
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to maintain relatively stable, and reduce thg8]Li Keqin, Chen Zhaoliang, Mei Hong et al, “An
development and maintenance effort, and achieve Introduction to Domain  Engineering”,
the development, assembly and reuse of large-scale Computer Science, Vol. 26, No. 5,1999,pp.21-
distributed information services within the domain. 25.

Richard W. Selby,“"Enabling Reuse-Based

. . - [9]
The next step is: how to closely link the domalr{ Software Development of Large-Scale

engineering to the information service system in " .
various domains, and how the research of domain E%S;[ﬁen;n I%/EOT: 311-ra|i|1?06t3|0200%f PSO f;[lv;gr_glo
engineering can be used to improve the efficiency 9 9 T v '
of system development to better meet the needs [#0] Marcus A. Rothnberger, Kevin j. Dooleg,

users. Uday R. Kulkarni and Nader Nada, “Strategies
of Software Reuse : A Principal Component
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