LECTURE NOTES #4

The Need for Design
Goal:  

· To produce an information system that adds value for the user

· Reduce costs

· Increase sales/revenue

· Provide competitive advantage

Objective:  
· To understand the system

· To improve it

· To communicate with users and IT staff

Methodology:  
· Build models of the system

Designing Systems
· Designs are a model of existing & proposed systems

· They provide a picture or representation of reality
· They are a simplification

· Someone should be able to read your design (model) and describe the features of the actual system.

· You build models by talking with the users

· Identify processes

· Identify objects

· Determine current problems and future needs

· Collect user documents (views)

· Break complex systems into pieces and levels

Design Stages
Initiation

· Scope

· Feasibility

· Cost & Time estimates

Requirements Analysis

· User Views & Needs

· Forms

· Reports

· Processes & Events

· Objects & Attributes

Conceptual Design

· Models

· Data flow diagram

· Entity Relationships

· Objects

· User feedback

Physical Design

· Table definitions

· Application development

· Queries

· Forms

· Reports

· Application integration

· Data storage

· Security

· Procedures

Implementation

· Training

· Purchases

· Data conversion

· Installation

Evaluation & Review

* * *

Definitions

Entity:
Something in the real world that we wish to describe or track.
Class: 
Description of an entity, that includes its attributes (properties) and behavior (methods).

Object:
One instance of a class with specific data.

Property:
A characteristic or descriptor of a class or entity.

Method:
A function that is performed by the class.

Association:
A relationship between two or more classes.

Examples

Entity:

Customer, Merchandise, Sales
Class: 

Customer, Merchandise, Sale

Object:

Joe Jones, Premium Cat Food, Sale #32

Property:
LastName, Description, SaleDate

Method:
AddCustomer, UpdateInventory, ComputeTotal

Association:
Each Sale can have only one Customer.

* * *

Associations

General relationships
One-to-one
(1:1)

One-to-many
(1:M)

Many-to-many
(M:N)
Class Diagram

· Class/Entity
(box)

· Association/Relationship

Sample Association Rules (Multiplicity)

An order must have exactly 1 customer,

 1 … 1
Minimum of 1

 1 … 1
Maximum of 1

And at least one item.

 1 … *
Minimum of 1

 1 … *
Maximum many

An item can show up on no orders or many orders.

 0 … *
Optional (0)

 0 … *
Maximum many

N-ary Associations

Associations can connect more than two classes. In case we want to store data about events based on many-to-many relationships between/among classes, we can assign Associations the role of classes – so called Events.
Example has two many-to-many relationships.

We know which components go into each product.

We know which employees worked on a product.

We need to expand the relationships to show which employees installed which components into each product.

Each assembly entry lists one employee, one component, and one product.

By appearing on many assembly rows, the many-to-many relationships can still exist.
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