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1 ABSTRACT

This research investigates the feasibility of wedthhology as a means of collaborative method &giate
rural buildings with their surroundings. The contcegh design of a GIS enabled web-based applicatisn
paper proposes supports public participatimnthe current business processes’ limitationsiacgkases the
efficiency of these processes by means of web-b&sgthologies. The prototype is dealing with a mult
criteria spatial decision-making borrowed from agg@aphical information system (GIS), a design datéo
predict and measure users’ perceived impressiorthastool of environmental assessment, and an
interoperable knowledge map as sharing, documentéind reusing practical information. The approach
employs three-tier architecture in a server/clisygtem programmed by active server pages (ASP), and
consists of Map Server and MySQL relational datab&SP is a server-side script to create dynamic we
pages that are able to retrieve and display dagadh@s and modify data records. The applicatioreldged
ASP can be deployed on any web browsers, sinsesitriver-side application. Map Server presentsaitgu
output of GIS data including raster and vector greg labeling/annotation, multiple data layer suppand
spatial analysis functionality between layers. MyS{@ a multi-user structured query language (SQL)
database management system (DBMS), which codeatadadll be held on a centrally located server veher
it could be accessed from any broadband-connecteguter. Using the proposed prototype for integrati
rural buildings with their landscapes, the idead #neories discussed in this paper clarifies th@rdmition

of the interface and helps to create a coherenpeaxtical application that is transparent andatmtative.

2 INTRODUCTION

Some landscapes are still preserved to have a cédagonship and harmonious balance with natural
resources, farming, and human settlement carefitgd and oriented (Di Facio, 1989). However, the
changes of the past few decades as agriculturdcamism have experienced an important transformatio
have proliferated in many other cases an abrupt ardiscordant in the relation between man-made
constructions and their landscapes (Montero eR805). It is important that these new buildingswdd be
designed and sited respecting their environmentapl@&cement (Tandy, 1979For that reason, the
professionals such as designers and developerddskeep integration and functionality in mind arldoa
consider traditional construction styles and materand modern constructional needs to new buifding
(Bell, 1995). Thus, human appreciation is another important rivite to preserve and improve the
relationship of buildings and landscape (Brunsom &teiter, 1996) and collaborative process is an
application to solve problems while making decisitue to multiple stakeholders involve to the ingign
process (Renger et al., 2008).

Decision making is complex when multiple stakehddmvolve doing spatial planning (Fountas et al.,
2006). Due to the number of factors involved, deaisnaking cannot be the enterprise of a sole perso
Instead, it must result from a collaborative praceghereby a range of stakeholders with differemel of
individual experiences as some authors have rgceriposed (Lynam et al., 2007; Daniell, 2008; Rereg
al., 2008) are able to share their knowledge omrapcomise solution to yield conflicting views about
desirable planning outcomes (Simé&o et al., 2008}ing the last decade, efforts have been madevelaje
an integrative tool, capable of dealing with arniabftand communicative side of spatial planninghiita
unique framework (Jankowski et al., 1997; Vosd.e2804; Hernandez et al., 2004a; 2004b). Thenitifn

of such a framework assumes critical importanceabgse the internet appears to provide the primary
mechanism for granting interested stakeholderofp®rtunity to participate in the planning processig
asynchronous and distributed collaboration (Davesath Cotten, 2003; Voinov and Bousquet, 2010).
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The use of web-based information system which hpfieant potential offers users to different chats, a
part of information technology, for better decisimaking and knowledge-sharing across geographical
distributed teams (Thysen, 2000). The informati@nagement practices, however, are profoundly based
traditional ways of information collaboration andnemunication such as face-to-face meetings with the
exchange of paper documents printed out from ownpeder.The need to increase the competence of these
processes through exchanging massive informatimeas at high speed and at relatively low costisn
long recognized by the industry (Deng et al., 2001)

This study describes an investigation into how wabed application can be a unique and cohesive
framework to support the integration of rural binilgs and their surroundings as to support decisiaking,
predict and measure users’ perceived impact andndeat and share personal knowledge. In this pdtper,
consists of 6 parts. Part 3 describes the probtatersent which provides the motivation why thiseggsh
needs to be conducted. The review of the previbteisatures gives more strength to probe this reseiar
Part 4: we examine the process of rural buildings their integration in landscapes and argue thist a
collaborative spatial decision support system fpstt siting selection and visual elements evatuatihen
review web-based GIS applications, looking speaific into the interoperability of web technologies
combined with other considerations and, finallypsider knowledge mapping in the whole decision mgki
process, which represents knowledge map as thé riéisaurce to share and reuse among users. These
elements are then woven together in Part 5, thpgsed conceptual framework and system architecture.
Finally, Part 6 summarizes this paper’s objective stances the suggestion of future researches.

3 PROBLEM STATEMENT

Current studies as Orr mentioned (2004) indicateé there are over 260 web-based collaboration mgste
(WBCS) available on the market. The appearanchesfd technologies gives new chances for usersr{expe
and non-experts) to implement this to their ownppeses. However, in the current industries, many
practitioners are still hesitant using the web-daapplications and even grant little recognitiontheir
potentials. Practitioners’ concerns are that WBGSat enable them to achieve successful projectsayr
even waste more time (Laiserin, 2002).

A few research endeavors have only been carriecbouiverse sides of GIS-enabled web collaboration
systems to integrate rural buildings and their@aumdings.These studies have rarely focused on the impact
of decision supporting, users’ perception, and KHedge mapping togetheihere is no research that
provides empirical advice on how to implement thesehnologies to integrate rural buildings withithe
surroundingsAlso, the usability of this system has rarely destated empirically. Hence, it has a need to
completely research the potential and understarafitigese technologies for empirical studies of hm&rs
can use them for the specific ugéis study may guide the development of an appatgnise to integrate
rural buildings and their surroundings to evaludégision supporting, users’ perception and knowdedg

mapping.
4 REVIEW OF PREVIOUS RESEARCHES

4.1 Rural Buildings and Their Integration in Landscapes

In recent and contemporary rural architecture, mév@uses of the poor landscape impact are desceb
the following; first, they are not considered ok tHistinct characteristics of surroundings and hinee
uniform conception of little design considerati@@cond, they are mainly relied on standardizedgdesi
solutions and prefabricated building componentfutill functional requirements with limited desigand
construction costs, and third, they only havedittonsideration for the relations between buildiagd their
surroundings making the failure to involve expertiesign professionals (Schmitt, 2003).

The main factors of general design criteria to iowerthe visual impact of rural buildings on thedascape
have been referred by several researchers as tlmavifg sentence. There are characteristics to be
considered correct sitting in relation to the naltwontours of the landscape including couplesl@fents
such as shape and form, materials, colors, textiaed subdivision of volumes. This process has a
relationship with existing buildings and groupingé the space surroundings the building linking
construction details and finishing elements (Dii6ad988; Schmitt, 2003)Additionally, a collaborative
process is the right way to reconcile a large nunobéecision-makers with different backgroundseiasts,
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authorities and interpretations of some of thesués and to solve the problem of spatial plannitigfying

all or most participantg:or fair, rational and efficient decision makingpedures, the well-tried interaction
of decision-makers with geographical informatiorsteyns (GISs) has to be integrated with a framework
(Gordon et al., 1997).

Geographic information systems (GIS) have emerged the last 20 years as an effective tool not daoity
analyzing spatial data but also for evaluating ues® management alternatives (Hermann and Osinski,
1999; Kangas et al., 2000; Appleton et al., 20@hpelt and Voinov, 2002). In reality, in many cadas

are simply stored and processed in a GIS centarddeopatterns of land cover and land use, and@éak
economic, and demographic characteristics. Plararaisiecision makers need to know not only theeoiirr
state of affairs but also require some idea ofrtuttonditions. Ideally they would like to be abdesee the
possible consequences of the plans and policigantlag have under consideration (Blaschke, 2006).

In the case of the integration of rural buildingsdatheir surroundings in landscape management, two
methods are to select the proper location for navelrbuildings based on GIS (Gémez Orea, 1994;

Herndndez et al.,, 2001; 2004a; 2004b) and to stdheevisual element evaluation of man-made

constructions and other landscape components otographic management (Cafias et al., 1996; Garcia et
al., 2003; 2006; 2010), which are depicted in Eig.
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Fig. 1: The integration process of rural buildirage their surroundings.

4.2 Collaborative Web-based GIS Applications

Web application is an application that is accessext a network such as the internet or an intréBkeklar
and Rosen, 2009). Web applications are popular usecaf the ubiquity of web browsers and the
convenience of using a web browser as a clienteioras called a thin client (Peng and Tsou, 208Xey
reason for their popularity is the ability to upel@nd maintain web applications without distribgteind
installing software on potentially thousands oécticomputers and is the inherent support for eptestorm
compatibility (Fowler and Stanwick, 2004).

The number of web-based applications that use iggbs derived from geographic information system
(GIS) have seen an enormous increase (Haklay,e2Q08).Through a web interface, GIS equipped tools
can provide a wide range of planning activities.tid¢ same time, they are able to assist the caairdn
between the planning authorities and public. Inglaning processes, these tools, hence, can bepées
map to front-ending complex spatial analysis ragdinom day-to-day to future planning which make enor
effective processed.o give users’ expected results of real time Gl8lysis, the proper tool requirements
are important with the choice of mapping, databasel development technologies and standarts
further presents an assessment involving diffetectinologies and thier value in order to achieva range

of circumstances (Grunwald et al., 2003).

Web-based GIS is a GIS distributed across a competevork to integrate, disseminate, and commuaeicat
geographic information on the world wide web (WW{®eng and Tsou, 2003). Also it provides end-users a
cost-saving solution to access up-to-date spatitdsgts and information comparing to other GlSesyst
(Horanont et al., 2002; Painho et al., 2001). Heaceimportant part of every web-based GIS apptinas

its mapping or visualization technology, which maké possible to show data in the form of maps.
Visualization of data as maps has become increlgsingpular, with hundreds of websites presenting
geographic data. The popularity of web-based mappjplications arises in large part through theewid
dissemination of software that makes it easy fersiand developers to publish map data. Improvesriant
usability through improved user interfaces alsooaot for the increased popularity of visualization
techniques (Aoidh et al., 2008). In similar veine tgrowing interest in visualization and analydisacial
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networks has led to the development of several odstiof structural analysis in order to analyzevittial
and group behavior. This visualization is not lemitto the display of raw data in maps but is insiregy
widely applied in the representation of large spatatabases (Bishop and Lange, 2005).

4.3 Knowledge Mapping

In today’s information centric world, people deaitlwa great amount of information every day. Many
different kinds of information systems are intetprg data and transforming it into some kind obmhation
(Dave and Koskela, 2009\s discussed by many researchers, knowledge marageiiM) cannot be
implement using technology alone even though teldgyohas an important role to play (Anumba et al.,
2003; Davenport and Prusak, 1998; Ruikar et alQ720They have mentioned that information and
communication technologies (ICTs) have been impteew to support KM. Thus, KM oriented non-
information technology is quite effective withingamnizationsSome knowledge management technologies
use pretty expensive information technology (ITastructure. These technologies, however, arédiffto
implement and also highlight on explicit knowledgé-Ghassani, 2002)The negative impact of these tools
Is causing information overload because of unomghiand ad-hoc information exchange on KM
capabilities of organizations.

One of the most important resources in any orgépizds knowledge (Ofek and Sarvary, 2001; Smith,
2001). The success or even the survival of anyrnizgdon depends on how effectively it manages the
knowledge present internally and externally (Swit2908). Organizational knowledge is recognizedias
key resource and a variety of perspectives sugtpedt the ability to marshal and deploy knowledge
dispersed across the organization is an importanice of organizational advantage (Teece, 1998; drgh
Ghoshal, 1998). Significant efforts have been mbgandustries to develop and implement systems to
manage capturing, storing and retrieval of explicdject related information. Traditional organinat are
beginning to comprehend that knowledge and itg-imtganizational management, as well as indivicurl
organizational capability building, is becoming @al factors for gaining and sustaining competitive
advantages (Preiss et al., 1996). However, not gina@itention has been paid towards managing tacit
knowledge (Lin et al., 2006; Newell et al., 2006).

What is knowledge map? It can be defined as a kenhyd “yellow pages” or a cleverly constructed dasab
that point to knowledge but does not contain it\@wgort and Prusak, 1998). Generally, knowledge map
points out people, documents and databases whikb passible a single person to find a proper kndgde
source.A person needs to investigate what kind of knowéed@rk will be used as different solutions for
different types for an organization prior to impkemb any kind of KM (Ruikar et al., 2007).

In the knowledge management context, collaboratork is the most difficult to address, which is yer
iterative and improvisational and also is mostiypeldy workers who are experts in their roles and wiay
have a certain degree of experience or educatibindehem (Anumba et al., 2003; Davenport, 2005).
Hence, organizations need to put workers in moremM@dge available to them to improve this type of
knowledge work. The static nature of most knowledgaps, however, is an obstacle of disseminate
knowledge just-in-time (Mertins et al., 2008. method of web-based technologies can enhancatia st
knowledge map as using easy additions and modditdd the map. Many tools and techniques of KM
within organizations have been discussed over ¢laesy Among these ICT, they have prompted workadls a
organizations to utilize platforms for collaboratiknowledge sharing (Hearn et al., 2002; Newelhlgt
2006).In more recent, the knowledge mapping concept kab/ed to expert locator and/or the searching
capability via a set of biographies for an expartiparticular knowledge domain (Davenport and &us
1998).

5 CONCEPTUAL DESIGN

5.1 Proposed conceptual framework

The conceptual framework of the interoperable wagebl GIS application to integrate rural buildings a
their surroundings consists of a general overviesa,aa visual evaluation and assessment area sitig
criteria spatial decision supporting system anddng envelopes design criteria, and a knowledgp araa

in the consistent approach of a single user interfda the internefThe purpose of the general overview
area provides some introductory information, casscdption, user manual, and registration formutdy f
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access the system, and facilitates access to mbeurces but with limited functions. The overalthdtions
are illustrated in Fig. 2 as the conceptual frantévad the proposed system.

___________________________________________________

"1'\\ Login ID
/] &Password o
Gene_ral 3 Yisual Evaluatigt
- Overview Pl | semer
Non-authenticated Users e~ ¥

Authentication

v

End-Users

USER INTERFACE

Fig. 2: The conceptual framework of the interop&rateb-based GIS prototype.

The visual evaluation and assessment area cowsist® major parts: location and building comporsent
analysis.For the location selection, multi-criteria spatibdcision support systems assist the processes of
complicated spatial issues by presenting an apgjgitaThrough the framework generating alternative
solutions, users can search and find out theirepeaetes to make a decision. In the selected logaisers

can use building design criteria such as form,, sizght, material, and color from the defaulteg\wpoints.
Thus, each step has own function to document kmeiwledge through comment transcript. However, this
study is limited to use only color option of buildi envelopes and other options are already seteto u

A single person might not be possible to have titeeeview and in-depth knowledge of visual integna

and its individual implication. Thus, participating the visual integration process is a learningegience,

and should be considered from the point of viewaofearning theory (Hamilton et al., 2001). These
processes enhance users to make sense of theexperiences and tacit knowledge. Therefore, atlspair
application using comment transcripts absorb peistatit knowledge and represent a knowledge map as
the final resource of this application for sharargl reusing these among users.

5.2 System architecture

The architecture of a prototype, an interoperaldb-vased GIS system, was constructed as a muériari
decision support system, an environmental assesstoemeasure users’ perception, and a knowledge
documentation medium. This system is a channebitaliorate and communicate to integrate rural lngjsl

and their surroundings for users the specific aadtal purposes by using web-based GIS techredogi

The conceptual framework as shown in Fig. 3 dessrithe relationships among the five major system
components, the user’s web browser, the web sahegpplication server, the map server, and ttebdae
server. Arrows and numbers explain the starting emding points of an information processing procedu
The web browser with users’ inputs starts the au#on between the web and users. The web server
receives users’ requests, specified parametersqofeay, and then the application server programined
active server pages (ASP) gets these parametergaases them as a structured query language (S@ry q

to the database server, MySQLhe database management system (DBMS) then retsrnssults to the
ASP program, which processes the result and outpulihe case of map files, Map Server can rendeseh
files including the information of spatial object$assification method, symbology and labeling rodthThe
client JavaScript program gets parameters of the which a user has requested before. By now, tiaew
information processing procedure numbered 1 torlQrig. 3 finishes and users can repeat the same
procedure according to their preferences. Thewiatlg paragraph present some of factors and reagdnat
were considered as the prototype was designed.
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Fig. 3: The integration process of rural buildirage their surroundings.

The general structure of this prototype applicat®a client/server system. The client/server malédines

the communication between clients and servers (Ua287). A web browser such as Microsoft Internet
Explorer or Mozilla Firefox is common browser prath) clients, on common system platforms such as
Windows and Linux but service providers, serveasiehmore diversified types. A basic server is watver
software, which is providing for efficient proceaad memory management for responding to hypertext
transfer protocol (HTTP) requests. Including thésib HTTP response, the web server could delepate t
generation of a dynamic response to some otherrgmsy and serve-side technologies. JavaScript is
necessary for dynamic programs and has an esseot@lwith accessible forms of web application
programming interfaces (APIs) to bridge client aedver side communication. ASP is a server-sidetsor
create dynamic web pages that are able to retapsalisplay database data and modify data recA&R.is
performed an embedded text script rather than gpliedhprogram. This method of processing request is
frequently used in today’s web application. Beside=b server, application servers and database rserve
need to deploy and delegate the prototype appiicatiApplication server provides for common
programming and/or scripting languages, which mlevadequate documentation and communication
between the web server and the database serveesign an interoperable web-based GIS applicatiam,
server needs to be a part of the application seMap server presents outputs such as raster artdrve
graphics, multiple data layer support, spatial gsialbetween layers, annotation/labeling, andMySQL is

a multi-user SQL DBMS, which is a database semvanrtforce data integrity, security and reliabibiyd to
provide adequate documentation. Also, code andazatde held on a centrally located server wheseutd

be accessed from any broadband-connected computer.

6 CONCLUSION

The ideas and theories discussed in this papenmr@troduction to issue and facilitate the congalt
framework of an interoperable web-based GIS apjpticato integrate of rural buildings with their
surroundings. The prototype of this applicatiodésling with three types; individually, first, a hitcriteria
spatial decision support system typically borrovireain a geographical information system (GIS) whigh

an information system used to input, store, re#jemnanipulate, analyze and output geographically
referenced data, second, a design criteria to qremihd measure users’ impression as the tool of
environmental assessment and third, an interoperlbbwledge mapping as being capable of tackling
different facets of design and planning process¢sdvide a better way.

The future studies will be conducted in order t@lement and test the suitability of web-based fata.
Also, it will determine whether this system imprevstakeholders’ learning in the whole process. The
research also will identify appropriate directiofts the use of knowledge management system in the
industry. A software usability engineering approdblielsen, 1994) will be considered during prot@yp
application testing for evaluating both computagiocapability and a graphical user interface (GWlfter
establishing a web application prototype, a seswfey and interview will provide numerical dataoab
participants’ performance using this system ag#ré of the future research. The research resiiltslerify

the benefits to stakeholders of using web intetfdlbe impact of users’ perception and the knowledge
mapping into business processes.
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