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Abstract 
A conceptual framework for Decision Support Systems (DSS) is developed based on the dominant technology component or driver of decision sup-
port, the targeted users, the specific purpose of the system and the primary deployment technology. Five generic categories based on the dominant 
technology component are proposed, including Communications-Driven, Data-Driven, Document-Driven, Knowledge-Driven, and Model-Driven 
Decision Support Systems. Each generic DSS can be targeted to internal or external stakeholders. DSS can have specific or very general purposes.  
Finally, the DSS deployment technology may be a mainframe computer, a client/server LAN, or a Web-Based architecture. The goal in proposing 
this expanded DSS framework is to help people understand how to integrate, evaluate and select appropriate means for supporting and informing 
decision-makers. 
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Introduction 
Decision-makers receive and analyze information using 
many different media, including traditional print, group 
and interpersonal information exchanges, and computer-
based tools. One set of computer-based tools has been 
termed Decision Support Systems. For more than 30 years, 
researchers and Information Systems specialists have built 
and studied a wide variety of systems for supporting and 
informing decision-makers that they have called Decision 
Support Systems or Management Decision Systems (cf., 
Scott Morton, 1971).  

In the past few years, some additional terms like business 
intelligence, data mining, on-line analytical processing, 
groupware, knowledgeware, and knowledge management 
have been used for systems that are intended to inform and 
support decision-makers. The new terms are imprecisely 
defined and subject to marketing hyperbole.  This prolif-
eration of terms creates problems in conducting research 
and in communicating with decision-makers about deci-

sion support systems.  The solution is developing an 
expanded and well-defined framework for categorizing 
decision support systems. 

The terms framework, taxonomy, conceptual model and 
typology are often used interchangeably. Taxonomies clas-
sify objects and typologies show how mutually exclusive 
types of things are related.  Frameworks provide an orga-
nizing approach and a conceptual model shows how ideas 
are related. The general desire is to create a set of labels 
that help people organize and categorize information.  
Sprague and Watson (1996) argue typologies, frameworks 
or conceptual models are “often crucial to the understand-
ing of a new or complex subject.”  Decision support is not 
a new subject, but it is complex and evolving. A good 
framework shows the parts of a topic and how the parts 
interrelate.   

Sprague and Carlson (1982) and others define Decision 
Support Systems broadly as interactive computer based 
systems that help decision-makers use data and models to 
solve ill-structured, unstructured or semi-structured prob-
lems. Bonczek, Holsapple and Whinston (1981) argued the 
"system must possess an interactive query facility, with a 
query language that ... is ... easy to learn and use (p. 19)".  
Various types of DSS help decision-makers use and ma-
nipulate very large databases; some help managers apply 
checklists and rules; others make extensive use of mathe-
matical models (cf., Power, 1997). 
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This article is an attempt to briefly summarize an expanded 
framework of Decision Support Systems and stimulate de-
bate about how we explain and categorize various systems 
and technologies for supporting decision makers. 

Need for an Expanded Framework 
Decision Support Systems should be defined as a broad 
category of information systems for informing and sup-
porting decision-makers.  DSS are intended to improve and 
speed-up the processes by which people make and com-
municate decisions.  We need to improve how we define 
Decision Support Systems on both a conceptual level and 
on a concrete, technical level. Both managers and DSS 
designers need to understand categories of decision sup-
port so they can better communicate about what needs to 
be accomplished in informing and supporting decision 
makers.  

The DSS literature includes a number of frameworks for 
categorizing systems.  Steven Alter (1980) developed the 
broadest and most comprehensive one more than 20 years 
ago.  A new, broader typology or framework than Alter’s 
(1980) is needed because Decision Support Systems are 
much more common and more diverse than when he con-
ducted his research and proposed his framework.  One of 
the long-standing conclusions from reading DSS case stud-
ies is that what managers, vendors and consultants call 
DSS can "take on many different forms and can be used in 
many different ways (Alter, 1980, p. 71)."  Decision Sup-
port Systems do vary in many ways.  Some DSS focus on 
data, some on models and some on communications.  DSS 
also differ in scope, some DSS are intended for one "pri-
mary" user and used “stand-alone” for analysis and others 
are intended for many users in an organization. 

In 1980, Steven Alter (pps. 73-93) proposed his taxonomy 
of Decision Support Systems. Alter’s seven category ty-
pology is still relevant for discussing some types of DSS, 
but not for all DSS. Alter's idea was that a Decision Sup-
port System could be categorized in terms of the generic 
operations it performs, independent of type of problem, 
functional area or decision perspective. His seven types 
included: file drawer systems, data analysis systems, 
analysis information systems, accounting and financial 
models, representational models, optimization models, and 
suggestion models.   

To keep the number of categories in a new framework 
manageable, one can and should consolidate Alter's typol-
ogy into three broader types of Decision Support Systems. 

For a number of years, Alter’s first three types of DSS 
have been called data-oriented or data-driven; the second 
three types have been called model-oriented or model-
driven; and Alter’s suggestion DSS type has been called 
intelligent or knowledge-driven DSS (cf.,  Dhar and Stein, 
1997; Holsapple and Whinston, 1996). The goal in propos-
ing this expanded DSS framework is to help people 
understand how to integrate, evaluate and select appropri-
ate means for supporting and informing decision-makers. 

An Expanded Framework 
The following expanded DSS framework is still evolving. 
The author and others have used the framework to classify 
a large number of software packages and systems.  Anec-
dotal reports indicate that people who have tried to use it 
in describing a proposed or existing DSS have found it 
comprehensive, useful and parsimonious. It seems to help 
one categorize the most common Decision Support Sys-
tems currently in use. The framework focuses on one 
major dimension with 5 generic types of DSS and 3 secon-
dary dimensions. The primary dimension is the dominant 
technology component or driver of the decision support 
system; the secondary dimensions are the targeted users, 
the specific purpose of the system and the primary de-
ployment technology. Some DSS are best classified as 
hybrid systems driven by more than one major DSS com-
ponent.   

Data-Driven DSS 

The first generic type of Decision Support System is a 
Data-Driven DSS.  These systems include file drawer and 
management reporting systems, data warehousing and 
analysis systems, Executive Information Systems (EIS) and 
Spatial Decision Support Systems. Business Intelligence 
Systems are also examples of Data-Driven DSS. Data-
Driven DSS emphasize access to and manipulation of large 
databases of structured data and especially a time-series of 
internal company data and sometimes external data. Sim-
ple file systems accessed by query and retrieval tools 
provide the most elementary level of functionality. Data 
warehouse systems that allow the manipulation of data by 
computerized tools tailored to a specific task and setting or 
by more general tools and operators provide additional 
functionality. Data-Driven DSS with Online Analytical 
Processing (OLAP) provide the highest level of functional-
ity and decision support that is linked to analysis of large 
collections of historical data (cf., Dhar and Stein, 1997). 
Professor Paul Gray argues that in approximately 1993, 
"the data warehouse and the EIS people found one another, 
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with the data warehouses obtaining their needed applica-
tion and the EIS people receiving a new breath of life from 
expanding beyond the pretty screen.” 

Model-Driven DSS 

A second category, Model-Driven DSS, includes systems 
that use accounting and financial models, representational 
models, and optimization models. Model-Driven DSS em-
phasize access to and manipulation of a model. Simple 
statistical and analytical tools provide the most elementary 
level of functionality. Some OLAP systems that allow 
complex analysis of data may be classified as hybrid DSS 
systems providing modeling, data retrieval and data sum-
marization functionality. Model-Driven DSS use data and 
parameters provided by decision-makers to aid them in 
analyzing a situation, but they are not usually data inten-
sive.  Very large databases are usually not needed for 
Model-Driven DSS. 

Knowledge-Driven DSS 

The terminology for this third generic type of DSS is still 
evolving. Currently, the best term seems to be Knowledge-
Driven DSS.  Sometimes it seems equally appropriate to 
use Alter's original term, Suggestion DSS, or the narrower 
term Management Expert System. Adding the modifier 
“driven” to the word knowledge maintains a parallelism in 
the framework and focuses on the dominant knowledge 
base component. Knowledge-Driven DSS can suggest or 
recommend actions to managers. These DSS are person-
computer systems with specialized problem-solving exper-
tise. The "expertise" consists of knowledge about a 
particular domain, understanding of problems within that 
domain, and "skill" at solving some of these problems. A 
related concept is Data Mining. It refers to a class of ana-
lytical applications that search for hidden patterns in a 
database. Data mining is the process of sifting through 
large amounts of data to produce data content relation-
ships.  Tools used for building Knowledge-Driven DSS are 
sometimes called Intelligent Decision Support methods 
(cf., Dhar and Stein, 1997). Data Mining tools can be used 
to create hybrid DSS that have major data and knowledge 
components.  

Document-Driven DSS 

A new type of DSS, a Document-Driven DSS or Knowl-
edge Management System, is evolving to help managers 
retrieve and manage unstructured documents and Web 
pages. A Document-Driven DSS integrates a variety of 

storage and processing technologies to provide complete 
document retrieval and analysis. The Web provides access 
to large document databases including databases of hyper-
text documents, images, sounds and video. Examples of 
documents that would be accessed by a Document-Based 
DSS are policies and procedures, product specifications, 
catalogs, and corporate historical documents, including 
minutes of meetings, corporate records, and important cor-
respondence. A search engine is a powerful decision-
aiding tool associated with a Document-Driven DSS (cf., 
Fedorowicz, 1993, pp. 125-136).  

Communications-Driven and Group DSS 

Group Decision Support Systems (GDSS) came first, but 
now a broader category of Communications-Driven DSS 
or groupware can be identified. This fifth generic type of 
Decision Support System includes communication, col-
laboration and decision support technologies that do not fit 
within those DSS types identified by Alter. Therefore, we 
need to identify these systems as a specific category of 
DSS.  A Group DSS is a hybrid Decision Support System 
that emphasizes both the use of communications and deci-
sion models. A Group Decision Support System is an 
interactive computer-based system intended to facilitate 
the solution of problems by decision-makers working to-
gether as a group. Groupware supports electronic 
communication, scheduling, document sharing, and other 
group productivity and decision support enhancing activi-
ties. We have a number of technologies and capabilities in 
this category in the framework – Group DSS, two-way in-
teractive video, White Boards, Bulletin Boards, and Email.   

Inter-Organizational or Intra-Organizational 
DSS 

A relatively new targeted user group for DSS made possi-
ble by new technologies and the rapid growth of the 
Internet is customers and suppliers.  We can call DSS tar-
geted for external users an Inter-Organizational DSS.  
The public Internet is creating communication links for 
many types of inter-organizational systems, including DSS. 
An Inter-Organizational DSS provides stakeholders with 
access to a company’s intranet and authority or privileges 
to use specific DSS capabilities. Companies can make a 
Data-Driven DSS available to suppliers or a Model-Driven 
DSS available to customers to design a product or choose a 
product. Most DSS are Intra-Organizational DSS that are 
designed for use by individuals in a company as "stand-
alone DSS" or for use by a group of managers in a com-
pany as a Group or Enterprise-Wide DSS.  The prefix 
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“intra” means the DSS is used within a specific organiza-
tion and “inter” means the DSS is used more widely.  

Function-Specific or General Purpose DSS 

Many DSS are designed to support specific business func-
tions or types of businesses and industries.  We can call 
such a Decision Support System a function-specific or in-
dustry-specific DSS. A Function-Specific DSS like a 
budgeting system may be purchased from a vendor or cus-
tomized in-house using a more general-purpose 
development package. Vendor developed or “off-the-shelf” 
DSS support functional areas of a business like marketing 
or finance; some DSS products are designed to support 
decision tasks in a specific industry like a crew scheduling 
DSS for an airline. A task-specific DSS has an important 
purpose in solving a routine or recurring decision task.  

Function or task-specific DSS can be further classified and 
understood in terms of the dominant DSS component, that 
is as a Model-Driven, Data-Driven or Suggestion DSS. A 
function or task-specific DSS holds and derives knowledge 
relevant for a decision about some function that an organi-
zation performs (e.g., a marketing function or a production 
function). This type of DSS is categorized by purpose; 
function-specific DSS help a person or group accomplish a 
specific decision task. General-purpose DSS software 
helps support broad tasks like project management, deci-
sion analysis, or business planning. The most general 
purpose Decision Support Systems are sometimes called 
DSS generators because they can be used to develop or 
“generate” more specific DSS (cf., Sprague and Carlson, 
1982). 

Web-Based DSS 

Finally, the deployment technology may be a mainframe 
computer, a client/server LAN, or a Web-Based architec-
ture. All of the above generic types of DSS can be 
deployed using Web technologies and we can call these 
systems Web-Based DSS.  A Web-Based DSS is a com-
puterized system that delivers decision support information 
or decision support tools to a manager or business analyst 
using a "thin-client" Web browser like Netscape Navigator 
or Internet Explorer. The computer server that is hosting 

the DSS application is linked to the user's computer by a 
network with the TCP/IP protocol. In many companies, a 
Web-Based DSS is synonymous with an intranet or Enter-
prise-Wide DSS.  A company intranet is supporting a large 
group of managers using Web browsers in a networked 
environment (Power, 1998).  Managers increasingly have 
Web access to a data warehouse and analytical tools. Also, 
Web technologies are the primary tools used to create In-
ter-Organizational DSS that support the decision-making 
of customers and suppliers.  

Web or Internet technologies are the leading edge for 
building DSS, but some Intra-Organizational DSS will 
continue to be built using traditional programming lan-
guages, fourth generation languages,  “thick-client” 
application development tools, or mainframe enabling 
technologies.  

Table 1 is a summary of this multi-attribute DSS classifica-
tion framework.  The far left column lists the five generic 
categories of Decision Support Systems that differ in terms 
of the dominant DSS technology component, including 
Communications-Driven DSS, Data-Driven DSS, Docu-
ment-Driven DSS, Knowledge-Driven DSS and Model-
Driven DSS.  The next three columns provide examples of 
the secondary attributes: target users, purpose and deploy-
ment technology. 

When the target users are customers and other external 
users the label inter-organizational seems an appropriate 
descriptor. When all of the users are internal to the com-
pany that “owns” the DSS, then intra-organizational serves 
as a descriptor. Also as noted, Decision Support Systems 
can be categorized by the purpose of the DSS.  Many DSS 
have a narrow, focused, specific purpose rather than a gen-
eral purpose. Finally, DSS can be described by the basic 
deployment technology.  The Web is an important new de-
velopment arena for DSS so it is crucial to examine and 
understand Web-Based DSS. We can use dominant DSS 
component, target users, purpose and deployment technol-
ogy to categorize a specific system. For example, we may 
want to build a Model-Driven, Inter-Organizational, Prod-
uct Design, Web-Based DSS. 
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 DSS Components 
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 specialized database components.  A Model-
SS may use a simple flat-file database with fewer 
0 records, but the model component is very im-
xperience and some empirical evidence indicate 
n and implementation issues vary for Data- 

Driven, Document-Driven, Model-Driven and Knowledge-
Driven DSS. Multi-participant systems like Group and In-
ter-Organizational DSS also create complex 
implementation issues. For instance, when implementing a 
Data-Driven DSS a designer should be especially con-
cerned about the user's interest in applying the DSS in 
unanticipated or novel situations. Despite the significant 
differences created by the specific task and scope of a 
DSS, all Decision Support Systems have similar technical 
components and share a common purpose, supporting de-
cision-making. 

A Data-Driven DSS database is a collection of current and 
historical structured data from a number of sources that 
have been organized for easy access and analysis. We are 
expanding the data component to include unstructured 
documents in Document-Driven DSS and "knowledge" in 
the form of rules or frames in Knowledge-Driven DSS. 
Supporting management decision-making means that com-
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puterized tools are used to make sense of the structured 
data or documents in a database. 

Mathematical and analytical models are the major compo-
nent of a Model-Driven DSS.  Each Model-Driven DSS 
has a specific set of purposes and hence different models 
are needed and used. Choosing appropriate models is a key 
design issue. Also, the software used for creating specific 
models needs to manage needed data and the user inter-
face. In Model-Driven DSS the values of key variables or 
parameters are changed, often repeatedly, to reflect poten-
tial changes in supply, production, the economy, sales, the 
marketplace, costs, and/or other environmental and inter-
nal factors. Information from the models is then analyzed 
and evaluated by the decision-maker. Knowledge-Driven 
DSS use special models for processing rules or identifying 
relationships in data. 

The DSS architecture and networking design component 
refers to how hardware is organized, how software and 
data are distributed in the system, and how components of 
the system are integrated and connected.  A major issue 
today is whether DSS should be available using a Web 
browser on a company intranet and also available on the 
Global Internet.  Networking is the key driver of Commu-
nications-Driven DSS. 

Conclusions 
The field of Decision Support Systems has in many way 
suffered from the broad use of the term DSS.  Informing 
and communicating involve using shared concepts.  Every 
Decision Support System is not the same and both re-
searchers and managers need a meaningful framework for 
discussing what is being done to support decision-making 
using information technologies.  This paper sets out a 
framework for labeling and categorizing systems intended 
to support decision-making.  A specific Decision Support 
System should be discussed and explained in terms of four 
descriptors: the dominant technology component or com-
ponents, the targeted users, the specific purpose of the 
system and the primary deployment technology. 
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