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Abstract: The objects of the study are stages of development and modern state. In general terms, expert systems are knowledge-
based systems. This paper focuses on the components and principles of expert systems. Expert systems are also described. The
components of expert systems include knowledge base, logical impact mechanism, user interface and decision-making. In addition,
this article describes the capabilities of expert systems. One challenge is to identify the future prospects of expert systems. The
research examined the expert system and its significance. It also focuses on generations of expert systems. The first generation
of expert systems includes systems created before 1990. This article discusses SAINT, DENDRAL and HEARSAY-1. The features of
this expert systems are also discussed here. First-generation expert systems are research prototypes. As a result, the foundations
of artificial intelligence were developed. Mostly first-generation expert systems were used as a passive assistant expert. The
second generation of expert systems refers to systems created since 1990. Features of second-generation expert systems include
dynamism, interactivity, and processing of disparate knowledge. Unlike first-generation expert systems, these systems are able to
test the completeness of the knowledge base, to process fuzzy knowledge. Their main difference is the ability to integrate second-
generation expert systems with existing systems. At the moment, statistical and dynamic expert systems are distinguished. This
article describes the current status of both types. Here are also discussed the tools of statistical and dynamic expert systems. At the

end, possible prospects of expert systems are received.
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INTRODUCTION

Expert systems are complex programs that reflect
the expertise of a particular subject matter and pro-
vide advice to low-skilled users. Such systems help
decision makers with less experience in specific sub-
ject areas. Therefore, such systems are sometimes
referred to as systems that support decision-making.
Expert system is a type of application program that
solves problems, gives recommendations and even
makes decisions based on certain information and
analytical rules set up by experts in the field (such
as finance and medicine). Expert-people apply their
factual knowledge, using their ability to judge when
solving problems. In the expert system, these two
fundamental principles are realized as two interre-
lated components: the knowledge base and the logi-
cal consequence mechanism. The knowledge base
provides specific facts and rules related to the sub-

ject matter, while the logical result (output) mecha-
nism executes judgments that allow expert systems
to draw conclusions. Expert systems also include
additional tools such as user interface and decision-
making. User interfaces, like other applications, allow
you to form queries, provide information, and inter-
act with the system in other ways. One of the most
interesting components of expert systems is that rea-
soning tools allow you to explain the results that you
bring to the system. These tools allow developers to
test the performance of those systems [1].

Expert systems, in other words, are called «knowl-
edge-based systems». These systems, which include
a variety of software tools, provide the description
and use of actual knowledge to solve problems. For
example, diagnostics of diseases, diagnostics of tech-
nologic systems, advance information on mineral de-
posits, production planning, and so on [2].
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Therefore, it is practical to study the possibilities
of expert systems. Thus, the objects of the research
are selected stages of development, the current state
of expert systems, whereas the aim of the study is to
determine the future prospects of expert systems.

METHODS OF RESEARCH

Expert system development stages

The first practical result of scientific works in the
field of artificial intelligence since the 60s of the last
century was the creation of experimental systems of
experimental type in the 1970s [3]. As a result of the
evolution of knowledge-based systems, including ex-
pert systems, a theoretical framework has been es-
tablished, methodological and practical frameworks
have been developed for the efficient collection of in-
formation, descriptions and processing problems, and
programs have been developed to keep up with the
possibilities of modern computer technology. Expert
systems have been divided into two phases so far, and
they are called first and second generation systems [4].

Expert systems of the first generation

Expert systems (ES), which were created until
the late 90s of the last century, belong to the first
generation. These systems are basically designed as
research prototypes to explore and substantiate the
theoretical foundations of artificial intelligence. The
research carried out during this period was funda-
mental and focused on the acquisition of knowledge,
the use of tools, and the establishment of a mecha-
nism for extracting knowledge by various means [5].

The ES of this generation was intended primar-
ily for autonomous application. As a result, methods
and tools have been developed that form the ba-
sis of artificial intelligence as a scientific direction.
However, all this does not mean that any universal
technology, which takes into account the variety of
features and their specificity, solved through com-
puter technology. On the contrary, the experience
has shown that universal strategies do not succeed
because they require many restrictions to solve
complex problems. Therefore, many researchers
have come to the conclusion that the use of narrow
frameworks with the help of expert systems can be
more effective and promising [6].

Due to the origin of the structure, subject areas,
inheritance of ideas, methods and tools, I generation

expert systems and related tools can be divided into
several families:

1. The SAINT program, designed for mathemati-
cal transformations at the Massachusetts Institute
of Technology (USA), later became the basis for the
creation of SIN, MATLAB and MACSYMA systems.
The MACSYMA system, which implements differen-
tiation and integration in the form of symbols, is of-
ten dominated by mathematicians and widely used
by mathematicians and physicists worldwide [7].

2.The DENDRAL and META-DENTAL systems de-
veloped under the Stanford (USA) project are used
to derive the probable structure of an unknown
chemical compound based on nuclear magnetic
resonance, mass-spectrographic and other chemical
experimental data. META-DENDRAL automates the
process of acquiring knowledge for the DENDRAL
system. With its help, the rules for the formation of
fragments of chemical structures are generated [8].

3. The HEARSAY-1 and HEARSAY-2 systems were
created to recognize the conjugate human speech.
The words used in the speech are taken from a
known dictionary. Although the quality of speech
recognition through these systems is not high (com-
paring this quality to a 10-year-old child). These
systems have laid the groundwork for artificial in-
telligence in speech recognition, and the ideas and
methods used in these systems are subsequently
used for instrumental tools, including HERSAY-3 and
AGE form the basis of instrumental systems [9].

The common features, disadvantages of the first
generation expert systems, their main areas of applica-
tion and their heritage can be summarized as follows:

- The first-generation expert systems were in-
tellectual activities at the level of the user’s
passive assistant. They only had knowledge
acquired from experts and put into the system
by «knowledge engineers». The ES responds
to user requests by analyzing this knowledge
and imitating the logical extraction process.

- In most systems of the first generation, it was
not possible to evaluate the knowledge in-
cluded in the knowledge base, to detect con-
tradictions in it, to automatically determine
the correctness of the knowledge and to gen-
erate new knowledge.

- The first-generation expert systems were wide-
ly used in medical diagnostics [2]. These sys-
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tems include functional medical knowledge and
the expertise of professional physicians. These
systems played the role of a questionnaire de-
veloped by experienced experts and were wide-
ly used in the training of medical personnel.
Further development of medical expert systems
was due to the use of fuzzy extracts.

- The main role of the first-generation ES in the
development of artificial intelligence, includ-
ing expert systems, is that theoretical meth-
ods of artificial intelligence and ES have been
developed and tested in these systems.

Expert systems of the second generation

Expert systems established since the 1990s refer
to the Il generation. Realization of features inherent
in this generation of expert systems, such as dyna-
mism, interactivity, processing of scattered knowl-
edge, new achievements in computer and commu-
nication technologies during this period, lead to
the creation of high-performance and broadband
personal computers and meframes, local and global
computer networks, including Internet. To gain the
dynamism of the expert system, new components
were added to its architecture: subsystem modeling,
communication with the external environment, and
the logic of processing events.

The 2nd generation expert systems have the
means to acquire new knowledge from the data en-
tered during their creation and operation. It is pos-
sible to detect contradictions between new knowl-
edge and data entered into the system with the
knowledge stored in this ES, ie checking the com-
pleteness of the knowledge base.

In more advanced 2nd generation systems, the
processing of fuzzy knowledge is being implement-
ed. Such systems are called fuzzy expert systems.
The use of fuzzy logic greatly improves the process-
ing of fuzzy judgments and the quality of logical con-
clusions based on them. In practical applications, the
number of fuzzy systems exceeds that of traditional
systems. The main difference between real-time ES
and first-generation systems is their integration.

At present, there is a tendency to create expert
systems without the knowledge engineer. The mass
use of personal computers and the rise of expert us-
ers’ computer literacy have made it possible for ES
to integrate knowledge and expertise in the system.

It is expected that through expert dialogue with the
participation of the knowledge engineer, as well as
experimental protocols, dialogues, articles, instruc-
tions, pointers and guidelines, schemes, etc. knowl-
edge acquisition will be the main focus of knowl-
edge formation for the creation of modern perspec-
tive expert systems.

RESEARCH RESULTS AND DISCUSSION

Current state of statistical expert systems

The current state of statistical expert systems
can be summarized as follows:

- Most expert systems are integrated and open
according to application types; scattered ESs
are usually used by client-server architecture.

- According to the scale (type of computer)
more than 82 % of expert systems are imple-
mented on workstations and personal com-
puters, 12 % of the characters in computers
are 6 %.

- Static ES 1,2,3,3 is created for the type of
problem environment; For the 1st and 2nd en-
vironment, simple ESs performed on PCs and
workstations are used, and for those types of
environments, ESs on workstations and me-
frames are used [1].

Many of the tools for static expert systems have
been implemented simultaneously on different
types of computers (personal, workstations, charac-
ters, and mefream), which can be attributed to dif-
ferent types of tools. However, the tool is usually the
most commonly used type. For example, the GUBU
Instrument (Cover) works on PC PCs and Micro VAX
computers.

World-wide static ES instrumental tools include:

- Large instrumental tools: Aion DS 5.1 (Trin-
sic), KBMS (Trinzic), ART (Inference).

- Medium instrumental tools: Nexpert Object
(Neuron Data), ProKappa (intellicorp), Art-
IM, ART Enterprice (Inference), Level 5 Object
(iBI), CLIPS.

- Small instrumental tools: Expert (Paperback
Software), IST Class (ist Class Expert System),
Personal Consultant Easy, Procedure Consul-
tant, Crystal.

- Simvol instrumental tools: KEE (intellicorp),
ART (Inference), Gold Works (GoldenHill),
Mercury (AI'T).
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Most of these tools can use packages (Lotus 1-2-
3) integrated into databases (dBase, DB-2, Oracle,
IMS, etc.). Some of them (eg East Class, KDS2&2,
Super Expert, etc.) use inductive methods of knowl-
edge acquisition. Most of the instruments are in C
and Pascal. There are tools such as Instant Expert
+, Intelledgent Dev eloper; Level 5 that are linked to
hypertext processing tools (Hypertext, HyperCard).

Current state of dynamic expert systems

Dynamic expert systems, including real-time ESs,
are developing more intensively. Currently, the sales
of these systems worldwide make up 70 % of knowl-
edge-based problem/problem-oriented systems
[10]. The importance of these systems is not only
in the continuous management of commercial pro-
duction processes (oil transportation and refining,
chemical, metallurgy, formakology, etc.), but also
in aerospace research, nuclear and thermal power
plants, financial operations, communications and so
on. apps that are strategically important.

Recently, dynamic tools have been created to
simulate the intellectual imitation used in reengi-
neering business processes. Interest in this type of
ES and instrumental tools comes from the fact that,
unlike static ES and instrumental tools (IV), used to
automate the current state of business, dynamic ES
and IV are used to solve more important and com-
plex issues in business process reorganization.

The first instrumental tools to create a dynamic ES
was introduced in 1985 by Lisp Macjine Inc. Made in
the firm. This instrumental tools Symbolics symbol
called Picon was implemented on a computer. The
success of this instrumental tools prompted its devel-
opers to create a private firm called Gensun in 1986.
The firm developed Picon’s ideas and in 1988 created
the 1st version of the G2 IV (G2 1.0). Currently, ver-
sions 5.0, 6.0 and 7.0 of this system are widely used.

Perspective expert systems

The main feature of perspective systems is their
dispersion, the processing and application of scat-
tered knowledge. The basis for the establishment
of perspective expert systems are methods for de-
tecting regularities, recognition of copies, structural
and logical analysis of data and knowledge, results
in mathematical linguistics, as well as accumulated
experience in creation of expert systems. The afore-

mentioned factors play a part in the expert systems
established today [2].

Perspective ESs should provide not only knowl-
edge and data processing, but also meaning (seman-
tics). These systems should be able to analyze the
sentences of the natural language and build a net-
work structure that corresponds to their semantic
content. The ES should be able to understand the
meaning of the information contained in the natu-
ral language and to make sentences relating to the
subject matter under consideration. To this end, the
problem of automatic recognition of texts and situa-
tions becomes more urgent. An important feature of
this problem is that the recognition result should re-
flect the situation described by the user, the expert,
and the decision maker. To solve this problem, a rich
theoretical and practical framework in the field of
artificial intelligence has been created.

The perspective expert system should build the
model of the applied problem area, ie its theory. Also
ES has to construct the model of the user (learner
and tutor) and his/her own to optimize the process
of forming the model of the investigated action (sit-
uational) in the thinking of the learner.

The main function of future expert systems is to
make valid conclusions based on the discovery of
the relationship between the data processing and
the characteristic of the inputs that represent the
known characteristics.

In addition to experts as a source of knowledge,
you can use experimental protocols, articles, ap-
pointments, scientific and methodological guide-
lines and guidelines, schemes, etc. should be used.
Thus, it is possible to automatically acquire new
knowledge based on existing knowledge.

At present and in the near future, updating the con-
cept of creation of expert systems and use of artificial
intelligence is connected with the transition from local
artificial intelligence systems to information process-
ing and multidimensional intellectual systems.

Finally, we can point out that the logical output
mechanism of a promising ES should be able to
simulate human judgments based on similarity, to
find the proximity of the studied and stored data
sets with the computer’s memory. This method can
greatly accelerate the process of logical extraction in
big databases.
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CONCLUSIONS

1. This article has theoretical significance. The
research analysed the characteristics of mod-
ern statistical and dynamic expert systems.
Attention was also paid to expert systems of
the first generation and their difference from
expert systems of the second generation.

2. The research examined the stages of develop-
ment of expert systems, which consist of two
phases (first generation and second genera-
tion). The result of the research is an overview
of the current state of expert systems in the
world. The following promising directions of
expert systems were also considered: auto-
matic discovery and extraction of knowledge,
methods of checking inconsistencies and
completeness, processing of non-factor infor-
mation, automatic forecasting of missing data
in the database.

REFERENCES

[1] Beemer, B. A, Gregg, D. G. (2008). Advisory Systems to
Support Decision Making. Handbook on Decision Support
Systems 1,511-527. doi:10.1007/978-3-540-48713-5_24

[2] Angeli, C. (2010). Diagnostic Expert Systems: From Expert’s
Knowledge to Real-Time Systems. Available at: https://
www.researchgate.net/publication/238740574_Diagnos-
tic_Expert_Systems_From_Expert’s_Knowledge_to_Real-
Time_Systems

[3] Petrov, N, Vasileva, S. (2014). History and Advances of the
Artificial Intelligence. Science and culture. Available at:

ABOUT THE AUTHORS

Nazila Rahimova, Assos.Prof., PhD (candidate
of technical science). Study: Azerbaijan Social
Oil and Industry University (1975-1981) - Au-
tomation and telemechanics, electric engineer.
Work experiences: 1976-1985 - Information
Center of the Ministry of Trade of Azerbaijan
- Operator, engineer, senior engineer, depart-
ment head. From 1985 to 1991: Azerbaijan
Scientific Space Research Institute - Software engineer. From
1991 until today: Azerbaijan Social Oil and Industry University
(ASOIU) - Operator, engineer, senior engineer, teacher-assistant,
senior-teacher, department head.

https://www.researchgate.net/publication/261132956_
History_and_Advances_of_the_Artificial_Intelligence

[4] Tan, C. F, Wahidin, L. S., Khalil, S. N., Tamaldin, N., Hu, ],
Rauterberg, G. W. M. (2016). The application of expert sys-
tem: a review of research and applications. ARPN Journal
of Engineering and Applied Sciences, 11 (4), 2448-2453.

[5] Rubin, S, Murthy, S., Ceruti, M., Malinova, M. (2000). Third-
Generation Expert Systems. 2nd International ISCA Conffer-
ence on Information Reuse and Integration. Available at:
https://www.researchgate.net/publication/275641302_
Third-Generation_Expert_Systems

[6] Everitt, T, Hutter, M. (2018). Universal Artificial Intel-
ligence. Studies in Systems, Decision and Control, 15-46.
doi:10.1007/978-3-319-64816-3_2

[7]1 Slagle, ]. (2005). A heuristic program that solves symbolic
integration problems in freshman calculus: symbolic au-
tomatic integrator (SAINT). Available at: https://www.
researchgate.net/publication/37603605_A_heuristic_pro-
gram_that_solves_symbolic_integration_problems_in_
freshman_calculus_symbolic_automatic_integrator_SAINT

[8] Tan, H. (2017). A brief history and technical review of the
expert system research. IOP Conference Series: Materials
Science and Engineering, 242, 012111. doi:10.1088/1757-
899x/242/1/012111

[9]1 Ho, H. (1999). A theory of hearsay. Oxford Journal of Legal
Studies, 19 (3), 403-420. doi:10.1093/0jls/19.3.403

[10] Lu, J.-W, Chang, N.-B., Liao, L. (2013). Environmental In-
formatics for Solid and Hazardous Waste Management:
Advances, Challenges, and Perspectives. Critical Reviews
in Environmental Science and Technology, 43 (15), 1557-
1656.d0i:10.1080/10643389.2012.671097

Submitted: March 8, 2020
Accepted: May 13, 2020.

Vugar Abdullayev, PhD, was born on Septem-
ber 1, 1977, Sumgayit city (Azerbaijan). Mar-
ried, with two children. From 1994 to 1998:
Bachelor degree in Manufactory Automation,
Control Engineering, Teleautomatics and Elec-
tronics on ASOA (Azerbaijan State Oil Acad-
emy). From 1998 to 2000: Master degree in
Manufactory Automation and Informatics on
ASOA. From 2000 to 2003: Aspirant, PhD student on Azerbaijan
Cybernetics Institute. On February 7, 2007, he received PhD di-
ploma - Candidate of Technical Sciences. On February 29, 2016,
he received the title Assoc.Professor in the Speciality of Computer
Sciences.

For cITATION

Nazila Rahimova, Vugar Abdullayev, Analysis of Stages of Development, Current State and Prospects of The Expert Systems, JITA —
Journal of Information Technology and Applications Banja Luka, PanEuropien University APEIRON, Banja Luka, Republika Srpska,
Bosna i Hercegovina, JITA 10(2020) 1:30-34, (UDC: 004.891.2), (DOI: 10.7251/JIT2001030R), Volume 10, Number 1, Banja Luka,
June 2020 (1-68), ISSN 2232-9625 (print), ISSN 2233-0194 (online), UDC 004

34

Journal of Information Technology and Applications

www.jita-au.com



