
Part 1: 

Knowledge and Expert SystemsKnowledge and Expert Systems



Knowledge



Traditional conception of decision making



Knowledge-based conception of decision 

making



Knowledge as a progression of states



Απόσπαση γνώσης

• Can you give me an overview of the subject?

• Can you describe the last case you dealt with?

• What facts or hypotheses do you try to establish 

when thinking about a problem?

• What kinds of things do you like to know about 

when you begin to think about a problem?

• Leading on to find a little more detail; tell me 

Knowledge Acquisition

• Leading on to find a little more detail; tell me 

more about how this is achieved?

• What do you do next?

• How does that relate to . . . ?

• How, why, when, do you do that?

• Can you describe what you mean by that?



Questions useful to begin the interview processThe role of the Knowledge Engineer



Complete structure of a rule-based expert 

system



The inference engine cycles via a match-fire 

procedure



Part 2: 

Conceptual Modeling 

of Information Systemsof Information Systems



Part 2: 

Conceptual Modeling 

of Information Systemsof Information Systems



� Use cases are logical models

• They describe the activities of a system

• Do not address implementation details

Use Cases

� Steps to create a use case:� Steps to create a use case:

• Gather requirements

• Prepare Use Case Diagram(s)

• Prepare Use Case Description for each Use Case



How Are Use-Cases Created?

• Each Use Case describes one and only one 

function

• But may have several paths that the user can 

take to accomplish that single functiontake to accomplish that single function

• Developed working with users for content

– Use Interviews, JAD, and observation



Use Case Diagram Syntax

• Actor
– person or system that derives benefit 

from and is external to the subject

• Use Case
– Represents a major piece of system – Represents a major piece of system 

functionality

• Association Relationship

• Include Relationship

• Extend Relationship

• Generalization Relationship

<<extends>>

<<includes>>



Use-Case Diagram for Appointment 

System



Use-Case Diagram with Specialized Actor



What are Use-Case Descriptions?

• Describe basic functions of the system using words

– What the user can do

– How the system responds

• Use Case description overview

– Name

– ID Number– ID Number

– Type

– Primary Actor

– Brief Description

– Importance Level

– Stakeholder(s)

– Trigger(s)



Sample Use Case



A Complete Example of a Use Case 1/3



A Complete Example of a Use Case 2/3



A Complete Example of a Use Case 3/3



Major Steps in Writing

Use-Cases

• Identify the major use-cases

• Create the use-case diagram

• Expand the major use-cases

• Confirm the major use-cases

• Write Use case descriptions



Use-Case Points

• A size and effort estimation technique that 

was developed around use cases

• Requires at a minimum:

– The set of essential use cases– The set of essential use cases

– The use case diagram

– All actors and use cases classified as simple, 

average, or complex





Actor & Use Case Weighting Tables

Actor Type Description Weighting Factor

Simple External System with well-defined API 1

Average External System using a protocol-based 2

interface, e.g., HTTP, TCT/IP, or a database

2

Complex Human 3

Unadjusted Actor Weighting (UAW)

Use-Case Type Description Weighting Factor

Simple 1-3 transactions 5

Average 4-7 transactions 10

Complex More than 7 transactions 15

Unadjusted Use Case Points (UUCP) = UAW + UUCW

Unadjusted Use Case Weighting (UUCW)



Technical Complexity Factors

Factor 

Number

Description Weight

T1 Distributed system 2.0

T2 Response time or throughput performance  objectives 1.0

T3 End-user online efficiency 1.0

T4 Complex internal processing 1.0T4 Complex internal processing 1.0

T5 Reusability of code 1.0

T6 Easy to install 0.5

T7 Ease of use 0.5

T8 Portability 2.0

T9 Ease of change 1.0

Technical Complexity Factor (TCF) = 0.6 + (0.01 * TFactor)



Environmental Factors

Factor 

Number

Description Weight

E1 Familiarity with system development process in use 1.5

E2 Application experience 0.5

E3 Object-oriented experience 1.0

E4 Lead analyst capability 0.5

E5 Motivation 1.0

E6 Requirements stability 2.0

E7 Part time staff -1.0

E8 Difficulty of programming language -1.0

Environmental Factor (EF) = 1.4 + (-0.03 * EFactor)



Person-Hours Multiplier

If the sum of (number of Efactors E1 through E6 
assigned value < 3) and (number of Efactors E7 
and E8 assigned value > 3) ≤ 2

PHM = 20

Else If the sum of (number of Efactors E1 through Else If the sum of (number of Efactors E1 through 
E6 assigned value < 3) and  (number of Efactors 
E7 and E8 assigned value > 3) = 3 or 4

PHM  28

Else

Rethink project; it has too high of a risk for failure



Computing Use-Case Points

• Adjusted Use Case Points (UCP) =

UUCP * TCF * EF

• Effort in Person Hours =

UCP * PHMUCP * PHM



Thank you!Thank you!








