
Chapter I

Introduction To the Expert System



1.1 HISTORICAL
Initial research into expert system coincided with 

a loss of interest by researchers into the presentation of 
'universal' methods - the universality of which was equaled 
by their inability to solve any particular problem*** 
[Nilsson, 19803; a reflection of wellknown compromise be­
tween generality and efficiency Edward Feigenbaum*2) in 
early 1960's became interested in inductive and empirical 
methods of reasoning, a typical problem of constructing the 
most acceptable hypothesis that gives good interpretation of 
a given set of data. They wish to model this type of scien­
tific behaviour led to setting up of project Dendral*^) 
[Feigenbaum et al, 1971], a collaboration between informa­
tion scientist and experts in other field. The particular 
field chosen for experimentation was chemical analysis by 
mass spectrography for several years this work was treated 
with much reserve by Artificial Intelligence <AI) establish­
ment, because it layout side the field then dominant. Howev­
er AI researchers soon found themselves again facing central 
problem of how to represent and structure the knowledge.

Research into mechanism for reasoning in 
particular fields made considerable progress in e.g. medical 
diagnosis with MYCIN*4* [Shortliffe, 1976] and interpreta­
tion of geological data with PROSPECTOR*5) [Duda et al, 
1979]. New enthusiasm grew for developing general tools for
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representing knowledge, that would apply equally in all 
fields; expert system research then could be considered 
truly as forming the part of A.I. Meanwhile great progress 
has been made in automatic proof of theorem and solutions 
of general problem laying the theoretical foundation for the 
methodology of 'Knowledge based systems'. A representative 
sample of papers can be found in*5a) Winston (1975); Min­
sky’s paper on knowledge representation*8*. Also volumes of 
Winston and Brown*?* (1979) summarizing work done at Massa- 
chusate Institute of Technology during 1970's. The flirta­
tion with psychological aspect of understanding, which never 
really got going in U.K., is somehow less central than it 
was, even in U.S. The theoretical treatments of relationship 
between human reason and Artificial Intelligence was found 
in Drefus*8* (1972), Simon*9* (1976), Boden*10* (1977) and 
Searle*11* (1981).

The modern period (1970's to present) has seen the 
development of the number of systems that can claim a high 
level of performance on non trivial tasks e.g. MYCIN for 
treating blood infections, R1 for configuring VAX range of 
computers and MECHO for solving problems in Newtonian Me­
chanics. A number of principles have been emerged which 
distinguish such systems from both conventional programs and 
earlier work in A.I.*12).
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1.2 VARIOUS EXPERT SYSTEMS
Representative expert tasks and systems. 

1. Interpretation ;
Purpose s To find a consistent and correct inter-

pretation of data (e.g.) measurement
data.

System : a) DENDRAL Interprets mass spectrom-
eter data

b) DIPMETER Analyses oil well log
c) PROSPECTOR Evaluates sites for

mineral deposits
d) WAVES Advice on seismic data

Diagnosis
Purpose : To find faults in mechanical and human system
Systems : a) MYCIN Meningitis and blood

infections
b) PUFF Lung disorders
c) CADUCEUS Internal medicine
d) INTERNIST Internal medicine
e) DART Computer system fault

diagnosis
3. Monitoring :

Purpose s To critically follow behaviour to warn about 
deviations from norms and suggest corrective measures 
(diagnosis online and realtime)
System t VM monitoring a mechanical breathing device

3



4. Prediction :
Purpose s Prediction of the future behaviour of a 

system based on past history and present 
status.

5. Design :
Purpose : Design of a system to realize specific beha­

viour
Systems a) KBVLST VLSI design assistance

b) SACON Structural Engineering Analysis
c) PROGRAMMER'S Assistance in software 

ASSISTANCE design and debugging

Such Expert Systems make use of a stored knowledge 
base for solving complex problems in specialized fields, and 
include facilities such as automatic learning and infer­
ence (13).

Present day expert system technology appears to 
work best in domains where there is a substantial body of 
empirical knowledge connecting situations to action. A 
deeper representation of the domain, interms of spatial 
temporal or causal models are often avoided, or deemed 
unnecessary. Problems which require something closer to the 
computer understanding tend to be passed by. One can see 
from this sketch that surrounding the core of expert system 
practice that has been built up over last 15-20 years, there
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is less stable and more speculative fringe of research 
topics which are at the heart of main stream artificial 
intelligence^*^.

1.3 WHAT IS AM EXPERT SYSTEM ?
Fe*igenbaum* !5} defines an Expert System (ES) as 

"an intelligent - Computer program that uses knowledge and 
inference procedure to solve problems that are difficult 
enough to require significant human expertise for their 
solution". This means that it is a program containing large 
body of knowledge concerning one special field and this 
knowledge having been provided by one or more human expert 
in that field and able to achieve the same performance in 
problem solving as those experts.

What makes an "Expert" an expert in a field ? Does 
he think differently from rest of us ? Is there something 
inherently different about an expert thought process and 
problem solving ability ? What contributes to his exper­
tise ? If we think that expertise comes from education, 
exposure to real world problems (experience) and intrinsic 
ability (intelligence, intuition), we are led to believe 
that a major source of expertise is knowledge**^),

If 90% of experience comes from knowledge this can 
be identified as a commodity which can be elicited from the 
expert and stored in knowledge base (KB) of expert system 
(ES).
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Fig.1.1. Human problem solving

SOLUTION

Fig.1.2. Basic Architecture for Expertsystem.



Expert system is capable of representing and 
reasoning about some knowledge rich domain with view to 
solving problems and giving advice. It can be distinguished 
from other AI programs as,
* It deals with subject matter of realistic complexity

that normally requires a considerable amount of human 
expertise;

* It must exhibit high performance interms of speed and
reliability inorder to be useful tool;

* It must be capable of explaining and justifying its
behaviour inorder to convince user about its 
reasoning**^ ^.

The process of constructing Expert System is 
called "knowledge Engineering" and is considered to be 
"Applied Artificial Intelligence’^®^ (Feigenbaum) C1977).

1.4 ANATOMY OF EXPERT SYSTEM :
The architecture for the Expert System shown in 

fig.1.2 has become standard architecture. Basically it has 
three components.

* facts
* knowledge base
* Inference engine (Interpreter)
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The facts base : This comprises the permanent facts of 
the field to which the problem belongs, 
together with special facts concerning 
the particular problem that has to be 
solved it can also be called as 'data 
base*. It is the working memory of the 
system.

The knowledge base: This consists of rules i.e. production
rules; which usually enable deductions 
to be made from given facts, adding new 
facts to the base. The rules usually 
consists of left part beginning with IF 
and right part beginning with THEN, 
stating what follow if those conditions 
hold.

Inference engine : This has to use knowledge base so as to
reason about the problem given the
contents of facts base. It mainly
consists of algorithm for pattern
matching or filtering that examines the 
premise of rule (i.e. if part) to find 
whether or not this holds, according to 
the contents of fact base. Regarding the 
premise as a set of logical clauses 
linked by logical connectives and it can
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be given a value TRUE or FALSE; but here 
it can be given a 'relative' truth value 
by assigning to it a coefficient
indicating degree of confidence with
which its truth can be accepted. This 
process is very easy to implement IF 
rules contain only constants (proposion- 
al logic) and more complex if it con­
tains variables {Predicate logic).

1.5 PHYSIOLOGY OF EXPERT SYSTEM
To show how an Expert system actually works we 

must develop an understanding of basic AI problem solving 
concepts because ES are an application of A.I. techniques.
Before a problem can be solved it must be formally repre­
sented and is called 'state space representation’. This 
representation may be carried out as,
1. Define the problem environment as a collection of 

states called 'State space'
2. Define 'start' states within space
3. Define 'goal' states that corresponds to acceptable 

problem solution.
4. Define the set of operators and rules that correspond 

to or identify the conditions that must be met.

Search space is controlled by 'control strategy*
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that systematically selects a path from multiple alterna­
tives. Many powerful strategies have been developed to 
support AI applications out of which two approaches are 
fundamental namely,

* Breadth first search
* Depth first search

1.5a BREADTH FIRST SEARCH :
Here we generate increasingly broad segments of 

state space and check each generated level for goal state. 
We begin the search process by expanding the 'start' state. 
If none of these is a goal state we then generate next 
search level. Disadvantage of this method is that number of 
nodes generated grows exponentially with depth increasing 
the time required for search.

1.5b DEPTH FIRST SEARCH :
Here we select a path and follow it through in­

creasing depth levels until we discover a solution or end of 
the path. It requires less memory that breadth search. Its 
disadvantage is that it may end without finding solution and 
shortest path is not guarented.

In reality, both strategies suffer from the same 
basic problem though in theory they can be used to solve 
many types of problem in practice. They are limited by time 
and space restriction^20).
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1.6 SEARCH DIRECTION :
Direction in which reasoning proceeds is also 

important thing. There are two methods for triggering the 
rules. The first called ’forward reasoning' it is a process 
of examining left part of rule in turn applying rule if 
condition holds. This may be called 'fact directed reason­
ing'. The second method called 'backward reasoning*7 here 
goal to be attained is given and right parts of rule are 
examined to find which of there are including the 'goal'. 
This is called 'goal directed reasoning’.

1.6a FORWARD CHAINING :

reasoni 
Step 1

Step 2

Step 3

Step 4

We can describe the working of typical forward
ng system as follows,
s The system is provided with one or more condi­

tions .
: For each condition the system searches the rule in 

knowledge base for those rules that corresponds to 
the condition in IF part.

: Each rule in turn can generate new conditions from 
the conclusions of the invoked THEN part these new 
conditions are added to one already existing.

: Any conditions that have been added to the system 
are processed. If there are such conditions the 
system goes back to step 2 and searches the rule
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in knowledge base again. If there are no more new 
conditions, the session ends.

1.6b BACKWARD CHAINING

Step 1

Step 2

Step 3

Step 4

Step 5

Step 6

Step 7 
Step 8

A typical backward chaining works as follows,
The system is presented with one or more conclu­
sions (goals).
Search the conclusion list for the first instance 
of conclusions name. If found invoke the condition 
and instantiate the variables; if not found notify 
user answer cannot be found.
Invoke the if part (all conditions) of the state­
ment .
If one of the ’IF’ clauses contain clause variable 
which is not conclusion variable ask user to enter 
its value.
If one of the clauses is a conclusion variable 
treat it as subconclusion go back to step 3.
If this statement cannot be instantiated using 
present IF THEN statement remove the unit and 
search the conclusion list for another instance of 
conclusion.
If such statement is found go back to step 3.
If there are no more conclusions left on conclu­
sion stack with that name, the rule for previous
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Step 9 :

is false. If there is no previous conclusion go 
back to step 6.
If another conclusion variable is there go back to 
step 3 and process another conclusion. If no 
another conclusion variable we have answered our 
question. The user can come to conclusion*^).

The choice between the two methods can depend on 
the problem; for some problems the goal cannot be fixed in 
advance and therefore only forward reasoning is feasible, 
many systems use both methods in feasible manner, whichever 
control strategy you apply or direction of reasoning you 
choose your search algorithm faces certain conflicts. There 
are many strategies for conflict resolution that result in 
better performance of search algorithm. The principle on 
which these conflict resolution strategies are most commonly 
based is that when in a given situation, several rules could 
be applied these are taken in order according to some stated 
principles.

1.7 RULE BASED SYSTEMS :
The first generation expert systems are rule based 

systems. These are composed of rules working memory and rule 
interpreter. In their simplest form rules are condition 
action pairs.

IF < Condition > THEN < Condition >
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LHS or RHS or
Antecedent Consequent

working memory is used to store facts or assertions created 
by rules. The rule interpreted applies a rule when its 
condition is satisfied by elements in working memory. The 
rule may be considered long term memory and working memory, 
short term memory.

Some often praised attributes of rule based system 
are modularity, modifiability and understandabi1ity. Each 
rule represent a chunk of knowledge. If rules are independ­
ent rules can be added to knowledge base without change in 
existing rules.

1.7a ADVANTAGE OF KNOWLEDGE BASE METHODS :
Methods using knowledge base depend fundamentally 

on the independence of rules so far as their implementation 
is concerned if there are two rules 

A and B ==> C 
C => D

There is clearly logical link between C and D but in imple­
mentation they will be linked only by inference engine in 
course of reasoning process. This brings many advantages and 
infact this approach is the only one i.e. feasible when the 
knowledge base implemented has to be acquired over a period 
of months from experts who cannot be expected to deliver
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this on demand, quickly, completely and without errors.

Thus representation of knowledge in declarative 
form is an important feature of Expert System^22).

1.8 DATA BASE SYSTEMS :
The representation of simple facts are tradition­

ally referred to as 'data'. Large collection of data are 
called 'data bases'. Due to uniform format of data, the 
processing of this type of knowledge is particularly amena­
ble to automation. A 'data base system’ is a set of re­
sources whose collective responsibilities include the fol­
lowing :
* Storing data base.
* Maintaining database security by enforcing privacy and 

integrity constraints.
* Providing users with necessary input/output routines so 

that the data base can be accessed as required.

The creation of data base system involve the 
following steps.
(a) Construct a conceptual schema using the language pro­

vided. This would include a definition of integrity 
constraints and inference rules.

<b) Perform a data analysis study and create a data dic­
tionary. This would involve definition of the meaning 
and format of data items and the specification of
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useful packages of data items.
(c) Describe the privacy and backup and recovery require­

ments in the logical language provided.
(d) Specify some of the application programs using the 

high-level language provided in the application program 
generator module.

The data storage structure and general purpose integrity and 
recovery mechanisms would then be configured automatically, 
as would the application programs. The designer would not 
need to know how data was stored since all communication 
with the physical storage structure would be carried out by 
the logical to physical mapping module.

1.8a LIMITATIONS OF EXISTING DATA BASE SYSTEMS :
Unfortunately currently available DBMSs are not 

ideal. Although researchers are developing fully automatic 
components, no single DBMS has yet been produced which can 
automatically generate a complete data base system from its 
specification. In particular the DBMS user must be fully 
conversant with data storage structure underlying the par­
ticular DBMS being used. Two important consequences of this 
are :
(a) The database system designer’s task is complicated by 

the need to be conversant with the terminology of the 
data storage structure used by the DBMS.
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(b) The expressive power of the various specification 
languages provided by DBMS tends to be limited to 
correspond to the limitations of the underlying storage 
structure.

Notwithstanding the short comings discussed above the use of 
a DBMS can simplify design and implementation of data base 
systems. Perhaps not to the extent which one would ideally 
like, but atleast their use is vast improvement on designing 
data base systems from scratch^3),

1.9 HYBRID ARCHITECTURE
Hybrid architecture is the form towards which many 

expert systems are tending; it is shown diagrammatically in 
Figure 1.3. The knowledge base consists of atleast two 
complimentary formalization usually production rules and 
hierarchies of structural objects; all this is interpreted 
by inference engine, this forms the working expertise and is 
surrounded by atleast four modules, with these functions.
1. implantation of expertise in knowledge base; this will 

include syntactic, semantic and logical checking;
2. maintenance of the integrity and consistency of knowl­

edge.
3. testing and checking.

The interfaces with user are usually graphical for 
giving explanations, e.g. and there are elaborate editors 
for adding new knowledge items.
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Fig.1.3. Hybrid architecture for Expertsystem
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1.9a MULTIEXPERT SYSTEM
One of the present limitation of the expert system 

is they generally use only single knowledge base while there 
are complicated problems that require access to a variety of 
sources of knowledge; this is another way of saying that 
certain problems require the co-operation of experts in 
several different fields if a solution is to be achieved 
[Hatson 1985](24)^ Various architectures have been 
suggested as a way to achieve this co-operation giving what 
are called 'multi expert systems' and modeling 'community of 
experts*. This has been approach e.g. in automatic recogni- 
sation of speech image processing etc.

A particular important model from this point of 
view is the 'black board model'. To summarise the black 
board model has features that are important to the design of 
advanced architecture for expert systems.
(1) the possibility of co-operation between knowledge 

sources of very varied types, mixing declarative and 
procedural forms if necessary;

(2) the condition-action couple, a generalization of the 
production rule, for representation of knowledge items;

(3) parallel a synchronous use of different knowledge 
bases, which can be implemented as multiprocessor 
hardware;
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(4) solution of the problems at different levels of ab­
straction, corresponding to different levels in black­
board hierarchy;

(5) possibility of incremental construction of the solution 
by repeated refinement of hypothesis provided by the 
different experts represented in the system; this 
result from opportunistic method of working, which at 
any stage the currently most informative data can be 
acted on;

(6) possibility of incorporating very elaborate controls 
that can deal equally with forward and backward 
chaining.

Several tools for aiding the development of black­
board based expert systems have been designed some of these 
are t Hearsay - III [Erman, et al, 19811^5) age [Nii and 
Aiello, 1979] <20)^ mxa [Rice, 1984] (26) written in pascal.

1.10 CURRENT LIMITATIONS OF EXPERT SYSTEM :
Present day expert systems are still very rudimen­

tary, eventhough they often give very spectacular results. 
Among the main limitations, now the object of research are 
following s

(1) The over importance of individual expert in establish­
ing knowledge base. This will be reduced by appeal to 
other experts for evaluation and criticism of the
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prototype, but basic knowledge remains leading that of 
expert.

(2) The almost complete absence of any learning capability, 
an expert system doesnot improve itself by using its 
past experience and except in very few cases, cannot 
add to the knowledge base.

(3) The restricted coverage of the field being studied and 
fallibility of the system at the boundaries.

(4) The limitations imposed by the methods for knowledge 
representation now available, despite of recent im­
provements especially for multimodel representation AS 
Mac Carthy commented over 20 years ago, ’common sense* 
knowledge is extremely difficult to represent.

(5) Expert system doesnot have the deep knowledge of issue 
surrounding the problems that would help then to im­
prove their reasoning.

(6) Limited reasoning methods. The use of numerical coeffi­
cient to indicate probabilities, plausibilities and so 
on found in expert system doesnot resolve difficulties 
of handling uncertainties and conducting approximate 
reasoning.

(7) Time dependent reasoning i.e. type reasoning that has 
to be conducted when dealing with phenomenon that 
evolve in time, as in surveillance industrial process 
control etc.
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(8) Limited ability to provide explanations. The ability of 
expert system to show successive steps in its reasoning 
is as important to the experts and knowledge engineers 
concerned as it is to the inexperienced user seeking to 
improve his or her technique.

(9) Inadequate interaction with external world. This 
concerns communication between the system and human. 
The great amount and variety of information is neces­
sary for good reasoning and for this expert system. 
Should have connection to networks, data base, measur­
ing instruments and other device.

1.11 AIM OF THE PRESENT WORK :
A major activity in the manufacturing industry is 

the design of products. Design is a complex task, involving 
different types of knowledge and problem solving strategies. 
It requires expertise which is scarce and expensive. If 
such task could be automated completely, or even if the 
expert could be given decision support tools, the resulting 
gains would be significant. This has motivated the develop­
ment of expert systems for design problems. With view of 
developing expert system for design of electronic gadgets 
useful for various laboratories and small scale industries. 
It is purpose to develop following software.
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Regulator design :
Every electronic circuit requires a stable source 

of dc power for its operation. This is provided by power 
supply, which is indeed an indispensable building block of 
all electronic equipment. In the ordinary power supply the 
direct current output changes with alternating current main 
fluctuation and d.c. output voltage decreases considerably 
with the load. To over come disadvantage, the regulator 
come into account. A ’Regulator' is a circuit that provides 
a precise output voltage under varying load conditions and 
temperature from an unknown and possibly changing, input 
voltage.

The software deals in detail with the design of 
the 'Regulators'. Here both discrete component design and 
design listing ICS are dealt in depth. The user i.e. de­
signer has to provide the parameter (specifications); the 
Expert System will provide the design which is fulproof.

1.12 REQUIREMENT OF REGULATOR IN VARIOUS FIELDS :
Regulated power supplies inturn Regulators com­

prise wide range of application in the field of electronics 
as well as other engineering branches.

Constant voltage regulators are required to pro­
vide dc power to most of the electronic circuits encountered 
in 'instrumentation'. Usually linear and switching mode
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regulators are more popular in instrumentation power 
supplies. Linear regulators are used for on card regulation 
and Laboratory type power supplies. The switching type 
regulators are used in control circuits in pulse width 
modulation (PWM), push pull bridges, series type switch mode 
power supplies.

Constant current regulator although not as power 
supply but they have many practical applications in instru­
mentation. They are very useful in testing and measuring 
techniques e.g. calibration of meter, measurement of tran­
sistor parameters, the evaluation of zener diode dynamic 
resistance and testing of ordinary diode. Electrolytic 
capacitors are conveniently checked for leakage, charging 
them from constant current source. The shunt regulator 
scheme can be used in 'data system optocouplers’ also are 
used in remote sensor thermometers.

Accurate power regulation is useful for certain 
lamps for meter calibration and for various scientific and 
industrial purposes. Such systems use CV/CC regulators. It 
also finds application with certain audio, radio frequency 
amplifiers.

Microprocessors in general require more than one 
voltage, although some companies feature single voltage
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operation. Where single or several microprocessors are 
employed the linear series pass power supply is suitable. 
Where many microprocessors are used in conjuction with 
number of other subsystems switching type regulators are 
used.

The realm of high voltage electronics designated 
as dealing several kV to several hundreds of kV range. It 
has become increasingly appreciable that regulation tends to 
be beneficial. Some of applications involving high voltage 
regulators are - Accelerator, CRT, dielectric testing, 
displays, electrified probes fences, Electrophoresis, Lasers 
masers, Radar, scintillations, Sonar, Strobe exitation, TV, 
X rays etc.

1.13 DIFFERENT TYPES OF REGULATORS :
The specifications of regulator are governed by 

the requirement of the electronic equipment it feeds typi­
cally, the regulators can be categorized as :

* Voltage Regulators
* Current Regulators
* Voltage/Current Regulators

1.13a VOLTAGE REGULATORS :
The regulators required for constant voltage power 

supplies generally fall into following categories
* Linear Voltage Regulator
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* Switching Mode Regulator
* Ferro Resonant Regulator 

Linear Voltage Regulator :
Here linear device is used in series path of 

output current so that its resistance is controlled to yield 
a constant output voltage. Again this can be categorized as

Non feed back type
* Zener diode regulator,
* Emitter follower regulator
Feedback type
* Series regulator,
* Shunt regulator.

1.13b CURRENT REGULATORS :
In process of supplying constant current, the 

current regulated power supply becomes a dc source with poor 
voltage regulation. The voltage variation appearing at the 
output of constant current supply though severe, changes in 
a certain discrete way we can have number of constant cur­
rent sources like,

* CC source using BJT/JFET
* CC source using monolithic transistor
* CC source using OPAmp
* Series pass current regulator; controlled, guard­

ed, adjustable.
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Voltage/Current Regulator :
It would be advantageous for certain purposes if 

voltage and current regulation are combined in the same 
supply. We can have this in various ways.

* Automatic crossover from voltage to current regu­
lation,

* Current limiting on high demand
* ’Fold back’ characteristics on high demand
* Constant power to the load.

1.13c IC REGULATORS :
Voltage regulator ICS were a natural extension of 

OPAmps in IC form. A wide variety of linear voltage regula­
tor is now available as monolithic ICS. Also growing popu­
larity of SMPS (ratings > 100 W) made it attractive to have 
at least their control circuits in IC form.

ICS for Linear Voltage Regulators :
These are low power devices capable of dissipating 

only a few watts of power (voltage range 5-50 V; current 
output of 100 mA-3A). However, using external components its 
range can be extended (few hundreds of volt; 10 A current).

Series pass IC regulators can be broadly divided 
into two categories.

* General Purpose Regulators 
Precision Regulators
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General Purpose Regulators : These are three terminal 
devices (i/p, o/p, and gnd leads) designed to provide fixed 
output voltage over a range of input voltages and capable of 
delivering certain maximum output current.
e.g. * uA 7800 (fair child semiconductor, USA)

(output voltages 5V, 6V, 8V, 12V, 15V...12V with
1A capability) positive output.

* LM 109 (National Semiconductors, USA) positive
output.

A uA 7900 (same as 7800 but output is negative).
A LM 117 (specially intended for adjustable voltage

applications).
Precision Regulators s These regulators can be used to 
provide a wide range of output voltages and currents as they 
can set by external components to be associated with them.
e.g. * uA 723 (Fairchild Semiconductor, USA)

A CA 3085 (RCA, USA)
A LM 105 (National Semiconductor, USA).

1.14 WHY EXPERT SYSTEM ?
The importance interest and enthusiasm exhibited 

for adopting the technology for THE REGULATOR design stems 
from following advantages.
1. The knowledge used for problem solving becomes 

transparent. In conventional programs, the knowledge 
is embedded in a code and distributed throughout the
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program, making difficult to update the knowledge. The 
transparent nature of knowledge base allows expert to 
update the knowledge base there by enhancing the capa­
bility and quality of software.

2. It can provide explanation for conclusion it arrived. 
This helps verifying correctness of knowledge base; 
also increases the confidence of user in effectiveness 
of the system.

3. Expert system combines the knowledge of many experts 
that is acquired laboriously through long years of 
study and experience.

4. This technology allows probably one tenth the time 
required for developing equivalent systems using con­
ventional programming techniques.

Thus its speed of operation is more, better autom- 
isation has been obtained, increases reliability, portabili­
ty, durability, roumbesness and compatible with future need.

1.15 ORIENTATION OF THE WORK :
Design is a complex task, involving different 

types of knowledge and problem solving strategies. We 
define the formulation task as a design problem. A large 
amount of knowledge is associated with formulation task. 
Here aim is to build expert system for 'Regulator design'. 
Here voltage regulator design is considered in detail; as
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voltage regulator comprises wide range of designs that are 
very useful for various laboratories and small scale indus­
tries providing big group of users.
* Decomposition of a design problem into subproblems is a 

key aspect of routine design typically, one or more 
plans for achieving the goals of each subproblem are 
available. Different plans may address the same 
subproblem but under different design conditions. A 
designer has knowledge to select a suitable design plan 
based on the context of subproblem.

* A design plan specifies the computational and decision 
making steps needed to determine values for the at­
tributes associated with the goals of a subproblem. 
These design steps can constitute a wide range of 
actions such as applying design formula, querying a 
component data base, or running a simulation procedure.

* Here data based system approach is used to solve the 
problem. It basically contains following components.

(1) data base : storing the data base
(2) providing user with necessary input/output routines so 

that the data base can be accessed as required.
The expert system starts with asking user the 

specification of the design (goal) and proceeds through 
knowledge, data base to give a fulproof design for intended 
goal.
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