
Software Design and Analysis 
CSCI 2040



2

¡ Create design class diagrams (DCDs)
¡ Identify the classes, methods, and 

associations to show in a DCD.
¡ Map design artifacts to code in an object-

oriented language.
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¡ The UML has notation for showing design 
details in class diagrams.
§ i.e., identify the specification for the software 

classes (and interfaces) that participate in the 
software solution, 

§ and annotate them with design details, such as 
methods.

¡ Although this presentation of DCDs follows 
the creation of Interaction Diagrams, in 
practice they are usually created in parallel.
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¡ A design class diagram (DCD) illustrates the 
specifications for software classes and 
interfaces (for example, Java interfaces) in an 
application. Typical information includes:
§ classes, associations and attributes
§ interfaces, with their operations and constants
§ methods
§ attribute type information
§ navigability
§ Dependencies, visibility
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¡ Domain Model does not represent a software 
definition, design Model does! 
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¡ The first step in the creation of DCDs is to 
identify those classes that participate in the 
software solution.
§ These can be found by scanning all the Interaction 

Diagrams (created based on Domain Model) and listing 
the classes mentioned.
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¡ The methods of each class can be identified 
by analyzing the interaction diagrams.
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¡ The find method is not part of the Product Specification 
class
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¡ The types of the attributes, method 
parameters, and method return values 
may

¡ all optionally be shown.
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¡ Navigability is identified from interaction diagrams
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¡ Declared visibility with dashed line, indicates non-attribute 
visibility.
§ Sale does not keep reference to ProductSpecification.
§ Sale receives a ProductSpecification as a parameter in the 

makeLineItem message (through Register)
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¡ Implementation in an iteration influences later 
design.
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¡ Role names may be used to generate instance 
variable names.
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¡ What should be the order?
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¡ Classes need to be implemented (and ideally, 
fully unit tested) from least-coupled to most-
coupled.

¡ For example, possible first classes to 
implement are either Payment or 
ProductSpecification; 

¡ Next are classes only dependent on the prior 
implementations— ProductCatalog or 
SalesLineltem.
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There are many tools, that provide automatic 
code generation based on UML diagrams which 
saves lots of time.
¡ NET code from UML class diagrams in Visual Studio
¡ Eclipse UML Generators
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¡ Are interactions diagrams useful to create 
DCDs? If yes, how?

¡ What is navigability used for? 
¡ How to determine the visibility of attributes 

and functions in DCDs?
¡ How to determine the order of the 

implementation of classes?
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¡ Review Slides.
¡ Read Chapter 19 and 20 
§ Applying UML and Patterns, Craig Larman
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