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Knowledge Management Systems (KMS) support the identification, collection and sharing of useful knowledge to enhance 

decision making and collaboration in organizations. Among the tools and technologies available to develop knowledge-based 

decision support systems is the rule-based expert system (ES). Expert systems are built from collected knowledge using rules 

and an inference engine to cull through knowledge bases in a specific subject domain and to provide decision suggestions from 

“if-then” rules or other logical algorithms. They are part of the “family” of artificial intelligence (AI) applications (Sharda, et. 

al., 2015) and considered some of the first successful applications of AI (Russell & Norvig, 1995). As defined in the 1990s, 

expert systems are AI computer tools that emulate a human expert’s decision-making ability (Jackson, 1998). An ES can be 

used in almost any field or business as help desk support, early customer input, a front-end to database searches, and a planning 

app for travel. This demo will illustrate easy-to-use applications and procedures for creating basic expert systems. In addition, 

instructions on how to build one with open source software and research ideas for improving usability will be presented and 

discussed. Expert systems can provide best practice tools that ignite action and decision making in businesses and organizations 

that use KMS and seek change. 

 

 

1. Introduction to History 

 

Edward Feigenbaum (the “father of expert systems”) introduced expert system projects at Stanford Uni-

versity (Computer History Museum, 2012). An expert system (ES) has a specific subject focus or domain, and 

early knowledge engineers looked for domains where expertise was required, such as complex areas like med-

ical diagnosis. For example, Mycin was created to diagnose infectious disease. If the knowledge has been 

collected, rules for an ES can be written so the knowledge can be analyzed by an inference engine. Knowledge 

engineers convert the knowledge into if-then rules using development environments. Unlike heuristic compu-

tational and formalistic approaches to artificial intelligence (AI), the ES approach depends on knowledge. As 

Feigenbaum suggested, an intelligent system derives power from the knowledge it possesses (Hayes-Roth, et 

al, 1983). 

Expertise can be collected and derived from human experts and from reference materials, data analytics, 

and other AI applications, and the type of logic used can vary.  Interfaces can vary, too, as computer-based 

systems or mobile phone applications. As an example, an expert system for a handheld device provides guid-

ance for diagnosing autism spectrum disorders (Khullar, et al., 2018). In addition, the inference engine may 

use fuzzy logic, not just if-then rules (Ulum and Tundjungsari, 2018). Using expert systems with data-mining 

clustering and fuzzy logic, a team in South Africa has developed a classification algorithm (Aktepe, et al., 

2018). Both the appeal and critical concerns of experts about being replaced by an ES has been expressed 

since the 1980s and may continue in the 21st century as AI systems proliferate (Leith, 2016). 

 

2. Creating Applications 

 

Expert systems are not autonomous AI agents or predictive database analytics systems. Instead, they are 

advisory systems requiring interactive human interfaces. This demonstration is about open source tools that 

use questions and answers to apply rule-based reasoning methodologies to knowledge bases of tacit and ex-

plicit knowledge. The intended audience is both educators (and trainers) seeking ways to provide hands-on 

experiences and KMS developers with research design considerations. Audience participation will be part of 

the presentation as attendees determine the “path” to recommended answers during the demo, and then col-

laboratively create an ES about Vancouver based on decision trees, rules and a knowledge base they build 

together. The ES demo will use open source, freeware called McGoo from ES-Builder 

(http://www.mcgoo.com.au/esbuilder/).  See Figures 1 and 2 for examples of ES screens. 

 

3. Usability Research 

 

Additionally, information from graduate student research on usability tests of expert systems will be 

shared during the presentation. User experience (UX) testing investigates how easy-to-use an interface (web-

site, device/tool, or phone app) can be for real users or customers (Nunnally and Farkas, 2017). By observing 

http://www.mcgoo.com.au/esbuilder/


 

human-computer interactions in terms of navigation, understanding and learning, UX researchers can recom-

mend improvements to a KMS or ES (Bowles and Box, 2011). A grounded theory approach (Wildemuth, 

2017) was used in the UX research to collect preliminary user data for analysis and design suggestions. 

 

 

4. Presentation  

 

Throughout the presentation, participants will be encouraged to provide feedback and to ask about build-

ing ES tools and UX testing. Attendees can recommend new application domains, additional tools, AI en-

hancements, usability tests to improve interfaces, and advanced procedures for knowledge engineering.  The 

goal is to share ideas and improve both education and development of ES applications in a KMS. This inter-

active ES presentation will demonstrate learning tools and sample projects, share practical research, and rec-

ommend application projects for students and system developers in information science, business manage-

ment, and library science programs interested in knowledge management. Overall, the demonstration will 

highlight how information scientists and knowledge engineers may work in the future to improve knowledge-

base development, design better interfaces to rule-based expert systems, and enhance decision making tech-

nology. The results may be new ideas for the creation of ES projects for knowledge management in business 

and education to spark action and change. 
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Fig. 1. Introductory screen to ES on Hypertension. 

 

 

Fig. 2. Question-and-answer screen to ES on Hypertension. 
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