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Content Summary: 

1. Structured Design: 
• Focuses on organizing software problems into manageable modules 

and sub-modules. 
• Emphasizes cohesion (grouping related elements) and loose coupling 

(minimizing dependencies between modules). 
• Example provided is a billing system with modules such as "insurance 

verification," "submit claim," and "output total." 
2. Behavioral Models: 

• Describe what a system does without detailing how the actions are 
implemented. 

• Used to communicate the overall behavior of a system, often through 
UML diagrams. 

3. Unified Modeling Language (UML): 
• A standardized modeling language used to visualize the structure and 

behavior of software systems. 
• UML diagrams are divided into structural and behavioral categories 

and are agnostic of programming languages, making them versatile 
tools for developers. 

4. UML Diagrams: 
• State Transition Diagrams: Illustrate the states of a system and the 

events causing transitions between these states. Example provided 
models a patient's journey through a clinic. 
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• Interaction Diagrams: Display the dynamic interactions between 
objects over time, such as a patient scheduling an appointment via an 
online portal. 

 

 
5. Advantages of UML: 

• Facilitates planning before coding, saving time and reducing costs. 
• Enhances onboarding and understanding for new or transitioning team 

members. 
• Improves communication across technical and non-technical 

stakeholders. 
• Provides a visual representation that aids developers in navigating 

complex codebases. 

Conclusion: Understanding the principles of software design and modeling, 
particularly through tools like UML, is crucial for developing robust and maintainable 
software systems. These techniques not only streamline the development process 
but also ensure clarity and consistency across project teams. This lecture provides 
foundational knowledge that will assist you in effectively applying these design 
principles in your future software projects. 
 

Object-Oriented Analysis and Design (OOAD) 

Overview: This lecture is designed to provide a comprehensive understanding of 
how object-oriented principles guide the analysis and design of software systems 
using programming languages like Java, C++, and Python. 
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Learning Outcomes: After this lecture, you will be able to: 

• Explain the concepts of objects and classes in object-oriented programming. 
• Describe the purpose and structure of a class diagram. 
• Discuss how object-oriented design integrates into software architecture. 

Content Summary: 

1. Objects and Classes: 
• Objects: The fundamental units in object-oriented programming that 

contain data and have behaviors, which dictate the actions they can 
perform. For example, an object representing a patient named Naya 
Patel who needs to cancel an appointment. 

• Classes: Serve as blueprints or templates from which objects 
(instances) are created. A class defines the generic attributes of an 
object, such as properties (data fields) and methods (functions or 
procedures). 

2. Class Diagrams: 
• A class diagram is a type of structural UML diagram that illustrates the 

relationships and hierarchies between classes in an object-oriented 
system. 

• It shows how classes interact, inherit attributes and methods from each 
other, and the overall structure of the system. For instance, subclasses 
like nurse, doctor, and technician may inherit from a superclass like 
medical personnel. 
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3. Object-Oriented Analysis and Design (OOAD): 
• OOAD is an approach that uses object-oriented concepts to analyze 

and design a software system. 
• It focuses on the creation of classes and objects that interact seamlessly 

to form a system. This approach allows multiple developers to work on 
different parts of the application simultaneously. 

4. Integration of OOAD in Software Architecture: 
• OOAD helps in planning and designing software systems based on how 

objects interact within the system. 
• The use of UML diagrams, particularly class diagrams, provides a visual 

representation of the system’s architecture, making it easier to 
understand, develop, and modify. 

Conclusion: Understanding object-oriented analysis and design is crucial for 
developing software that is robust, scalable, and maintainable. This lecture has 
equipped you with the knowledge to apply object-oriented principles effectively in 
your projects, using tools like UML for visualization and planning. Through class 
diagrams and the concept of inheritance, you can now appreciate how object-
oriented design contributes to sophisticated software architecture. 
 

Architectural Patterns in Software 

Overview: This lecture explores various structural frameworks that are utilized to 
solve common problems in software architecture. We will delve into patterns such as 
2-tier, 3-tier, peer-to-peer, event-driven, and microservices, each illustrated with 
practical examples. 

Learning Outcomes: After this lecture, you will be able to: 

• Describe key software architectural patterns. 
• Provide examples of each architectural pattern discussed. 
• Understand how different patterns can be applied to solve specific software 

architecture challenges. 
 




