CIS 210 - Systems Analysis and Development Week 6 Part I
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	1
	Intro
	Welcome to Systems Analysis and Development.  In this week’s lesson, we are going to be discussing structuring system data requirements.
Please go to slide #2

	2
	Objectives
	Upon completion of this lesson you will be able to:

Understand and be able to explain the concepts related to data modeling terms,

Understand and be able to draw entity relationship diagrams,

Understand and be able to explain the concepts related to conceptual data modeling,

Understand and be able to explain the concepts related to distinguishing between unary, binary, and ternary relationships, and

Understand and be able to explain the concepts related to defining rules for business use in E-R diagrams.
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	3
	Overview
	None of the techniques we have discussed so far have concentrated on the data that must be retained in order to support the data flows and processing described. Data modeling develops these missing, and crucial, pieces of information about a system.

Some systems developers believe that a data model is the most important part of the statement of information system requirements. This belief is based on the following reasons:

First, the characteristics of data captured during data modeling are crucial in the design of databases, programs, computer screens, and printed reports.

Second, data, not processes, are the most complex aspects of many modern information systems and hence require a central role in structuring systems requirements.

Third, the characteristics about data are reasonably permanent.

The most common format used for data modeling is entity-relationship, or E-R, diagramming. A similar format used with object-oriented analysis and design methods is class diagramming. Data models that use E-R and class diagram notations explain the characteristics and structure of data independent of how the data may be stored in computer memories.  

You will use E-R and class diagramming in many systems development project steps and most IS project members need to know how to develop and read data model diagrams. Therefore, mastery of the requirements structuring methods and techniques addressed in this lesson is critical to your success on a systems development project team.
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	4
	Conceptual Data
Modeling


	A conceptual data model is a representation of organizational data. The purpose of such a model is to show as many rules about the meaning and interrelationships among data as are possible.
Conceptual data modeling is typically done in parallel with other requirements analysis structuring steps during systems analysis. Analysts develop a conceptual model for the current systems and then build a conceptual data model that supports the scope and requirements for the proposed or enhanced system. The work of all team members is coordinated and shared though the project dictionary or repository.

The process of conceptual data modeling begins with developing a conceptual data model for the system being replaced. This is essential for planning the conversion of the current files or database into the database of the new system. Then a new conceptual model is built that includes all of the data requirements for the new system.  Conceptual data modeling is one kind of data modeling and database design carried out throughout the systems development process. A data model evolves from the early stages of planning through analysis as it becomes more specific and is validated by more detailed analyses of system needs.
The primary deliverable from the conceptual data modeling step within the analysis phase is an E-R diagram. As many as four E-R diagrams may be produced and analyzed during conceptual data modeling. These types of diagrams are as follows:

An E-R diagram that covers just the data needed by the project’s application,

An E-R diagram for the application system being replaced,

An E-R diagram that documents the whole database from which the new application’s data are extracted, and

An E-R diagram for the whole database from which data for the application systems being replaced are drawn.

The other important deliverable from conceptual data modeling is a full set of entries about data objects that will be stored in the project dictionary or repository.

Please go to slide #5

	5
	Gathering 
Information


	Requirements determination methods must include questions and investigations that take a data focus, not only a process and logic focus. 
You typically do data modeling from a combination of perspectives. The first perspective is generally called the top-down approach. This perspective derives the business rules for a data model from an intimate understanding of the nature of the business, rather than from any specific information requirements in computer displays, reports, or business forms.

You can also gather information you need for data modeling by reviewing specific business documents—computer displays, reports, and business forms—handled within the system. This process of gaining an understanding of data is often called a bottom-up approach.

Please go to slide #6

	6
	Introduction to
E-R Modeling


	The basic entity-relationship diagram uses three main constructs:
Data entities,

Relationships, and

Their associated attributes.

An entity relationship data model, or E-R model, is a detailed, logical representation of the data for an organization or for a business area. An E-R model is normally represented as an entity-relationship diagram, or E-R diagram, which is a graphical representation of an E-R model.

An entity is a person, place, object, event, or concept in the user environment about which the organization wishes to maintain data.

There is an important distinction between entity types and entity instances. An entity type is a collection of entities that share common properties or characteristics. An entity instance is a single occurrence of an entity type.

Clearly naming and defining data is an important task during requirements determination and structuring. When naming entity types, you should use the following guidelines:

An entity type name is a singular noun,

An entity type name should be descriptive and specific to the organization,

An entity type name should be concise,

And event entity types should be named for the result of the event.

Some specific guidelines for defining entity types are as follows:

An entity type definition should include a statement of what the unique characteristics are for each instance;
An entity type definition should make clear what entity instances are included and not include in the entity type;
An entity type definition often includes a description of when an instance is created and deleted;
For some entity types, the definition must specify when an instance might change into an instance of another entity;
And for some entity types, the definition must specify what history is to be kept about entity instances.

Each entity type has a set of attributes associated with it. An attribute is a property or characteristic of an entity that is of interest to the organization.

It is important to carefully name attributes using the following guidelines:

An attribute name is a noun,

An attribute name should be unique, and

Each name should follow a standard format.

Some specific guidelines for defining attributes are as follows:
State what the attribute is and why it is important;
Make it clear what is, and is not, included in the attribute’s value;
Specify any aliases in the definition;
State the source values;
Indicate if the value is optional or required;
Indicate if a value may change; and
Indicate any relationships an attribute may have with other attributes.

A candidate key is an attribute that uniquely identifies each instance of an entity type.  An identifier is a candidate key that has been selected to be used as the unique characteristic for an entity type.
A multi-valued attribute may take on more than one value for each entity instance. During conceptual design, it is common to use a special symbol or notation to highlight multi-valued attributes. Two ways of showing this are common. The first approach is to uses a double lined ellipse. The second approach is to separate the repeating data into another entity, called a weak entity, and then use a relationship to link the two.

A relationship is an association between the instances of one or more entity types that is of interest to the organization. An association usually means that an event has occurred or that there exists some natural linkage between entity instances.

Please go to slide #7

	7
	Conceptual Data 
Modeling and the ER Model


	The goal of conceptual data modeling is to capture as much of the meaning of data as is possible. The more details we can model, the better the system we can design and build.  
The degree of a relationship is the number of entity types that participate in that relationship. Also called a recursive relationship, a unary relationship is a relationship between instances of one entity type. A binary relationship is a relationship between instances of two entity types and is the most common type of relationship encountered in data modeling. A ternary relationship is a simultaneous relationship among instances of three entity types. 

Suppose that there are two entity types, A and B, that are connected by a relationship. The cardinality of a relationship is the number of instances of entity B that can be associated with each instance of entity A.

The minimum cardinality of a relationship is the minimum number of instances of entity B that may be associated with each instance of entity A. The maximum cardinality is the maximum number of instances.
You should use the following guidelines for naming relationships:

A relationship name is a verb phrase, and

You should avoid vague names.

Specific guidelines for defining relationships are as follows:

Explain what action is being taken and why it is important,

Give examples to clarify the actions,

Explain any optional participation,

Explain the reasons for any explicit maximum cardinality,

Explain any restrictions on participation in the relationship, 

Explain the extent of history that is kept in the relationship, and

Explain whether an entity instance can transfer participation to another relationship instance.

An associative entity is a relationship that the data modeler chooses to model as an entity type. One situation in which a relationship must be turned into an associative entity is when the associative entity has other relationships with entities besides the relationship that caused its creation.

Please go to slide #8

	8
	Representing
Super-Types & Sub-Types


	Often, two or more entity types seem very similar, but there are a few differences.  These entity types share common properties but also have one or more distinct attributes or relationships. To address this situation, the E-R model has been extended to include supertype and subtype relationships.  
A subtype is a sub-grouping of the entities in an entity type that is meaningful to the organization.
A supertype is a generic entity type that has a relationship with one or more sub-types.

Several important business rules govern supertype/subtype relationships.  The total specialization rule specifies that each entity instance of the supertype must be a member of some subtype in the relationship. The partial specialization rule specifies that an entity instance of the supertype does not have to belong to any subtype. The disjoint rule specifies that if an entity instance of the supertype is a member of one subtype, it cannot simultaneously be a member of another subtype. The overlap rule specifies that an entity instance can simultaneously be a member of two or more subtypes.
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	9
	Business Rules


	Business rules are specifications that preserve the integrity of the logical data model. Four basic types of business rules are as follows:
Entity integrity; each instance of an entity type must have a unique identifier that is not null.
Referential integrity constraints; rules concerning the relationships between entity types.
Domains; constraints on valid values for attributes.
And Triggering operations; other business rules that protect the validity of attribute values.

A domain is the set of all data types and ranges of values that an attribute may assume. Domain definitions typically specify some of the following characteristics of attributes:

Data type,

Length,

Format,

Range,

Allowable values,

Meaning,

Uniqueness, and

Null support.

Domains can conserve effort because we can define domains and then associate each attribute in the data model with an appropriate domain.
A triggering operation is an assertion or rule that governs the validity of data manipulations such as insert, update, and delete.  A triggering operation normally includes the following components:

A user rule,

An event,

An entity name,

A condition, and

An action.
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	10
	Packaged Conceptual
Data Models


	Packaged data models can be purchased at comparatively low cost and, after suitable customization, assembled into full-scaled data models. These generic data models are developed by industry specialists, consultants, and database technology vendors based on their expertise and experience in dozens of organizations across multiple industry types.
There are two principal types of packaged data models: universal data models applicable to nearly any business or organization, and industry-specific data models. 

The use of packaged data models can provide two major benefits to an organization:

They can dramatically reduce implementation times and costs, and

The models are often higher in quality.

Of course, packaged data models are no substitute for sound database analysis and design.
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	11
	Object Modeling


	With the object-oriented approach, we model the world in objects. An object has a well-defined role in the application domain, and has state, behavior, and identity characteristics.
The state of an object encompasses its properties and the values of these properties. Its behavior represents how an object acts and reacts. 

We use the term object class to refer to a logical grouping of objects that have the same attributes and behaviors.

Classes can be depicted graphically in a class diagram. A class diagram shows the static structure of an object-oriented model: the object classes, their internal structure, and the relationships in which they participate.

An operation is a function or a service that is provided by all the instances of a class.  

Operations can be classified into the following types:

Constructor,

Query, and

Update.

A constructor operation creates a new instance of a class.

A query operation is an operation that does not have any side effects; it accesses the state of an object but does not alter the state.

An update operation has side effects; it alters the state of an object.

A scope operation is an operation that applies to a class rather than an object instance.

Parallel to the definition of a relationship for the E-R model, an association is a relationship among instances of object classes. The end of an association where it connects to a class is called an association role.  Each role has a multiplicity, which indicates how many objects participate in a given association relationship.

When an association itself has attributes or operations of its own or when it participates in relationships with other classes, it is useful to model the association as an association class.

A derived attribute, association, or role is one that can be computed or derived from other attributes, associations, and roles, respectively. A derived element is shown by placing a slash before the name of the element.

In the object-oriented approach, you can abstract the common features among multiple classes, as well as the relationships they participate in, into a more general class. The classes that are generalized are called subclasses, and the class they are generalized into is called a superclass. 

You can indicate the basis of a generalization by specifying a discriminator next to the path. A discriminator shows which property of an object class is being abstracted by a particular generalization relationship.

An abstract class is a class that has no direct instances but whose descendants may have direct instances. A concrete class can have direct instances. 
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	12
	Summary
	We have now reached the end of this lesson. Let’s take a look at the material we have just covered:

Conceptual data modeling,
Gathering information,

E-R modeling,

Supertypes and subtypes,

Business rules,

The role of packaged conceptual data models, and

Object modeling.

This marks the end of the audio lecture.



