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ABSTRACT

Due to the rapid advancement of webtechnologieseirent years, the concepts and applicat
ofdecision support systems have been significaeiiended. In thispaper we present an integi
framework for developing webbasedintelligent degisisupportsystems tofacilitate all phases
consumer decisiomaking procese-services application§he technology of DSS is evolving rapic
and academic researcheeed to catc-up with practitimers who are implementing innovative DThis
paper reviews andummarizes recent technology developments, cuussge of We-based DSS, and
trends in the deployment of such systems. Manysfitee the Web as a medium to convey informg
about DSS products or to distribute DSS softwThe paper briefly mentions number of Web sites
with innovative DSS that highlight current develagmts

1. INTRODUCTION

The advances in computer technologies have affestedyone in the use of computerized suppo

various activities.Traditional decisio support systems focus on computerized support fakimg

decision with respect to managerial problems [1jtrént DSS facilitate a wide variety of decisioakis

including information gathering and analysis, modmlilding, sensitivity analysis, collatation,

alternative evaluation, and decision implementat®fien, DSS are built and used for ad hoc ana)’

but increasingly,decision support is integrated ibtisiness processes and information systems.el

past few years, the World Wide We2] has facilitated, nurtured, andpromoted a broad resog in the

use of decision technologies sapport decision-making taskBhe global Internet and the World Wi

Web are now the primary enabling technologies &ivdring computerized decision supp Due to the
growing interest in the Web, there are man-going efforts to develop and implement V-based DSS
in various areas, such as health care, private ani@p, government, and educatThis article surveys
the progress in implementing W-baseddecision support technologies by examining bothdewac

research and industry practice. A V-based DSS delivers decision support to a manadrrgines:

analyst using a ‘thin-client”"Webbrowser interface which may integrate c-sidecomputation
technobgies such as Java applets orJavas [3]

2. WEB-BASED DECISION SUPPORT

TheWeb provides a new medium for storing, presgntigathering, sharing, processing and u
information. A list of benefitsof the Web technojoig given bellow
e The Webprovides a distributed infrastructure for infornastiprocessini
« TheWeb is used as a channel to discuss one ofakeguopular support systems, DSS
« The Web can deliver timely, secure information &amols with user friendly interface such
Interng Explorer and Netscayf
 The Web has no time or geographic restrictions.rdése access the system at any time,
place.
« Users can control and retrieve results remotelyiastdntly [5]
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In general, all types of Decision Support Systenduidin¢- DataDriven, Mode-Driven, Knowledge-
Driven, Documen®riven andCommunicatic-Driven DSS can be implemented using Web technai

M odel-Driven Decision Support Systems emphasize access to and manipulation of a stalisfiicancial,
optimization or simlation model. Online analytical processing (OLAgstems that provide compl
analysis of data can be classified as hybrid DS$ss providing both modeling and data retrieval
data summarization functionalitThe initial Decision Support Systemseclissed in the 1970s by S«
Morton (1971), Gerrity (1971) and Little (1970) avest classified as Moc-Driven Decision Suppo
Systems. [6]

A Communications-Driven DSS supports more than orpgerson working on a shared t, examples
include integrated tools like Microsofts NetMeeti™ CommunicatiorDriven DSS supports
communication, collaboration andordination. A Group DSS includes decision modédte lrating ol

brainstorming and support for communication, callation and coordinatic

Data-Driven DSS or Data-oriented DSS emphasize access to and manipulation of a-series of
internal company data and sometimes external

Document-Driven DSS manage, retrieve and manipulate unstructured irddom in a variety o
electronic fomats. This type of DSS assists in knowledge categtton, deployment, inquiry, discove
and communication.

Knowledge-Driven DSS have specialized problem solving expertise stosefhets, rules and procedu
or in similar structures. The “expertise” consof knowledge abowa particular domain, understanding
problems within that domain, and "skill" at solvisgmespecific roblems. [7]

2.1. Decision technologies as services

Bhargava and Krishnan][8iscussed technologies for W-enablement of DSS, covering technologies
facilitate use of the Web for communicationof dexisinformation and computation, technologthat
enable the remote and platfoinrdependent access of DSS, and technologies that BISS component
to be distributed over the W As discussed in Bhargava and Krishnah) W®eb technologies can |
classified in terms of those technologies that le (1) serveside computation, (2) clie-side
computation, and (3) a distributed implementatiord aleployment of DSS components. Se-side
computation facilitates platfor-independent and universal access to decision sugpaplications
Relevant tebnologies include CGI, Java applications, seside scripting languages, Active Ser
pages, PHP, and Java server pages. Those teclesolmwabling clie-side computation that allow me
capabilities to be embedded in the user interfactude clien-side scripting languages, Java appl
ActiveX controls, and browser plugins. Finally, $kotechnologiesenabling a distributed implement:
anddeployment of DSS components include CORBA,CQl¥a RMI, and Enterprise Java Be
Morerecent technologit developments relevant to DSScomputation inclifeb services an
messagingprotocols such as SOAP, and several -relatedlanguages and applications for ¢
interchange.
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2.2. Web technol ogies and decision support tasks

To understand how Wetechnologies can influence the development, depbmymand use of Decisic
Support Systems, we have examined the major tdskarimus stages of using and building - and
modeldriven DSS. Web technologies are making it posgiblperform all of thee tasks using a remote
Web client. In thinking of such tasks, it is usefalrecall thi distinction made by Sprague] about
applicationspecific DSS that consist of user interface, datal models for a specific decision probl
and DSS generators thptovide tools and algorithms for building a variatf specific DSS Fig. 1
summarizes the relationships among 10 major tasksvied in building anwsing dat- and model-driven
DSS. For example, a user of an applice-specific, model-driven DSSvouldhave access to relevi
decision models and data, and would then focusskstsuch as modelexecution, developmentof re
or analysis.Using a corresponding [

Model instantiation Model definition
Model-driven | Model execution 5 Analysis definition
Analysis and reports U.l. definition
I i
Data visualization Data definition

Data-driven | Query and Retrieval —  Analysis definition

Data analysis U.I. definition

Application-specific —  DSS Generator

Fig.1 Working with Decision Support Systems: Common tasks

generator,on the otheahd, would require the performance of additionaksasuch as model definiti
and creation of a custom user interface. Buildinde-driven DSS often involves completing all of 1
tasks in the model rows as well as the tasks im#t-driven DSS rowsSimilarly, using a DSS general
involves the tasks listed in the DSS generatormolas well as those tasks for building an appbe-
specific DSS. The 10 distinct D-related tasks that can be executed by users fddfatabrowser includ
model instatiation, model execution, creation of analyses aggborts, data visualization, query ¢
retrieval, data analysis, model definition, datéinitgon, analysis definition, and user interfacefidition
(see, e.g., [10for more details about these taskrom a browser, one can create decision suj
capabilities for other users or use predefined luitifas for a specific analys

1. AFRAMEWORK OF WEB-BASEDDECISIONSUPPORT SYSTEMS

A Web-based support system is a support system with @ie &d Interneas the interfac

Web-based support systems can be classified into tleresls. The first level is support for perso
activities. An example of such support is reseatgbport for individual [11]. Personal research activiti
such as search, retrieyatading and writing are supported. The seconel is\the organizational suppc
such as researcligport on an institute level []. The top level is the network level. The colladtowns
between organizations or decision makil a group of peopleke in group decision support systems
in this level. The group decision support room rhaya virtual room on the We
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A useful framework for thinking about ways in whidecision support can exploit the Web is the 1
perspectives of “Web as mediend “Web as computer” (Bhargava and Krishnan)).

Examples of Web based DSS

A number of Web sites have information on DecisiBaopport Systems. For example, the [
Warehousing Information Center at Ufhttp://www.dwinfocenter.orghas an extensive list of tools a
tool vendors. DSSResources.COM at Uhttp://dssresources.com/has articles on DSS, a glossary .
links to companies that market DSS prod

Fig. DSSResour ces.COM

7 D5SResources. COM - Decision Suppurt Spstems Resources Heme page - Netscape
File Edit Yiew Go Conmunicator Help

oy RalmI i i ]
Fd w3 % oW 4 [ ﬁ
i Back  Fowac  Jelad  Home  Seach  Metsaoe  Frt Secutty  Stop
r‘ ‘t'BuokmaKs \‘5 Lccationil’tlp:ﬂ'i‘dsswesoumes.mmﬂ‘ v @‘What‘sﬁelahec
Resources
sk Danl Articles On-line Model-Oriver DSS 053 Mews
et e Brief LSS History Multimedia Dzcision Suppart
3ulletin Board Case Studies Predact Links SPESdand%tE”\quj
view Cuesthoak Da:qa—Dn'ven 285 Prcfecsionzl ssociations Ip':g'jomﬁ'_f: :IUEWE::Q
sy D53 Hyperboog Spreadehzet b—_|stur‘ Intengence Enlilion:
Sronsots D53 Related FAQs Spreadshzet Links D5/02 09:14
D53 Ralated Links Surveys
- === Dol S Zee Fress Relesse
BIRNESA-NDBLE D53 Rasaarciers Dirsctory Top 5% 38 sites
deok Storz D53 Raulette Tusorials bee 3ee mo‘e nzvs
aiRore fife D53 e Tour University DSE Links
Join DSE Mziling List _\_G‘USSEIT" Vendare =
ou- el _JP_,L: HT_Programiming links ‘endor Cazes
Journzls/Hewsgroups \Web £S5 Exarnples
Vikat 53 DES?

Many DSS vendors have Wiased DSS products and a number of vendors havapées of theil
products at their Web sites. For example, Interhtgti(http://www.internetivity.con) has eleven data
cubes that can be analyzed with their IWeb-based data reporting and analysis product dbPAdbe,
many retail and

portal Web sites have Wdtased DS¢

Microsoft Carpoint at URLhttp://carpoint.msn.codemonstrates a WebBased DSS. Users can searc
usedca database and use the Kelley Blue Book to estallidandard price for a particular make
model. TheCompare it! feature permits -wise comparison of newcar alternatives across plelfire
specified attributes.The Payment Calculator isva Maapget.

drkoop.com at URIhttp://drkoop.corrhas a DrugChecker application to help make surergbdication:s
aperson takes do not interact with each other tn f@odto cause an adverse reaction. At drkoop.
users canalso find more than 20 "Health Calcis" on topics likestress, nutrition and fitn
Netscape’s Decision Guides are examples of M-Driven WebBased DSS. More than 25 Decis
Guides are availablefdtp://home.netscape.com/decisiongss. Topics for guides include choosing pe
bikes and business schools.

An excellent example of a Moc«Driven DSS on the Web that uses a financial model a large
database is the Intrinsic Value Calculeat http://www.quicken.com.
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The financial valuation model calculates a hypata¢talue called the intrinsic value per share Hase
a company’s earnings. The earnings data and otrexted values are taken from an extensive com
financial database. DS%ers are presented with an initial set of parameted a preliminary calculatic
of intrinsic value, users can then conduct “what #nalyses. For example, users can choose a isf
historical growthrate or choose a growth rate sie&tms approprie. [7]

2. RECENTRESEARCHIN WEB-BASED DECISION SUPPORT SYSTEM

This section reviews and summarizes the state di-based DSS research in two areas: (a) architec
and technologies and (b) applications and impleatemts. A number of articles have revied more
specific topics related to Wdiased DSS. For example, Kuljis and Pai8] [leviewed Web-based
simuldion and Kersten and Noronba ] reviewed Web based negotiation supj

4.1 Architectures and technologies

A number of articles discusgchitectural issues, frameworks, usability, arttedechnology topics th.
are generally applicable to W-based DSS. Gregg et al. [18eveloped a DSS metadata model

distributing decision support systems on the WelarBti and Chaudhuny16] conduded an empirical
study to investigate customers’ satisfaction withVat-based decision support systelyer etal. [17]
studied model management for decision supportéomputing environment where enterprise data

models are distributed. Guntzer e. [18] proposed Structured Service Models that use @amaof

structured modeling. This proposed approach cap betrs find information resources available a

online service withinn Intranet. Zhang and Goddar] applied Software Architectureo the design of
Web-based DSS.Mitra and Valent2(] provided an overview of Web based optimization fieode-

driven decision support, discussed two paradign&P(And -Services), and articulated technology iss
for an e-Services model.

4.2 Applications and implementations

Many researchers and vendors have reported Weld HaS& case studies and thedevelopmer
prototype applications. Kohli et al. [] reported a case study of aWkased DSS for hospit
management called Physici&nofiling System (PPS Ngai and Wat [2Rdeveloped and implementec
Webbased DSS that used amodel based on fuzzy setytheomperform risk analysis for-
commercdevelopment. Dong et al. 3] developed a Webased DSS framework for portfolioselecti
Sundarraj [2} identified key issues in managing service congranddeveloped a prototype that
support a maager’'s planning process. Ray 5]reported a case study that demonstrates
implementation of Welbased decisionsupport technologies. Delt al. [2§ developed a We-based
DSS, called MovieForecast Guru, to help decisiorkerg in the movie industt There are many
additional case studies related to deploying -based decisionsupport systems. Fexample,
Sugumaran and Meyer [Rieport thedevelopment ofa Spatial DSS prototype for the Gft€olumbia,
Missouri.

5. CONCLUSIONS

Web-Based DSS have reduced technological barriersarmig ih@asier and less costly to make deci
relevant information and Mod&riven DSS available to managers, staff users,oousts and supplier
The Web has increased access to DSS and it shacrease the use of walkesigned decision suppt
systems. Using a Web infrastructure for buildingSD&n improve the rapid dissemination of "t
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practices" analysis and decisionmakingframeworkd @nshould promote moreconsistent deci-
making on repetitive taskdlanagers and MIS professionals should rthal Web-Based DSS could
provide companies with acompetitive advantage. @peeprietary systems willprimarily impact interi
decision processes and matteem faster and morpredictable. WelBaser DSS canalso improve
customer service where a decision isrequ The Web is whetbe DSS action is today. Mmmajor DSS
software vendors have made a majorcommitment toAtkb for providing productinformation and 1
creating new DSS products. VisitingS Web sites is a great learning experience forestiscteachel
and practitioners. Reading Web documents andusingt-Based DSS provides invalual
informationabout current DSS topics.Overall, \-Based Decision Support Systems s great promise
for contibuting to the success organizations, but more research can help imprtveeldsign an
implementation of these syste!
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