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Application Development Methodologies:Application development methodologies are
structured approaches and frameworks that guide the planning, analysis, design,
coding, testing, deployment, and maintenance of software applications. They help
teams manage complexity, improve quality, and meet deadlines by defining processes
and best practices.

Major Application Development Methodologies

1. Waterfall Model

Description:
The classic linear and sequential approach where each phase must be
completed before the next begins.
Phases: Requirements — Design — Implementation — Testing — Deployment
— Maintenance
Advantages:

o Simple and easy to understand.

o Clear milestones and deliverables.

o Works well for projects with well-defined requirements.
Disadvantages:

o Inflexible to changes once phases are completed.

o Late user feedback; issues found late are costly.

Use Case:
o Projects with stable, well-understood requirements and little expected
change.

2. Iterative and Incremental Model

Description:
Develops the system in small increments, allowing parts of the system to be
designed, developed, and tested repeatedly (iteratively).
Process: Build small parts — test — refine — add more features incrementally.
Advantages:
o Early partial working versions for feedback.
o Easier to manage changes.
Disadvantages:
o Requires careful planning and design to integrate increments.
o Potential for scope creep if not controlled.
Use Case:
o Complex projects where requirements evolve over time.

3. Agile Methodology



e Description:
Aflexible, collaborative, and customer-focused approach emphasizing iterative
development, continuous delivery, and adaptability.
e Principles:
o Working software over documentation.
o Customer collaboration over contract negotiation.
o Responding to change over following a plan.
e Common Frameworks: Scrum, Kanban, Extreme Programming (XP).
o Advantages:
o Fast delivery of functional software.
o High customer involvement and satisfaction.
o Easily adapts to changing requirements.
o Disadvantages:
o Requires strong team communication.
o Less predictability in scope and timelines.
e Use Case:
o Projects with dynamic requirements and need for rapid delivery.
4. Spiral Model
e Description:
Combines iterative development with risk analysis, focusing on repeated
refinement and risk mitigation through each cycle (“spiral”).
o Phases per cycle: Planning — Risk Analysis — Engineering — Evaluation
o Advantages:
o Risk-focused; good for high-risk projects.
o Allows iterative refinement and user feedback.
o Disadvantages:
o Can be complex and costly to manage.
o Not suitable for small projects.
o Use Case:
o Large, complex, high-risk projects (e.g., defense systems).
5. Prototype Model
o Description:
Build quick prototype versions early to gather requirements and feedback before
full system development.
 Advantages:
o Clarifies requirements through user feedback.
o Reduces misunderstandings.
o Disadvantages:
o Users may confuse prototype with final system.
o Can increase development time if prototype iterations are excessive.



Use Case:
o Projects with unclear or rapidly changing requirements.

6. DevOps

Description:
A cultural and technical methodology emphasizing collaboration between
development and operations teams for continuous integration, delivery, and
deployment.
Key Aspects: Automation, monitoring, continuous feedback.
Advantages:

o Faster release cycles.

o Improved system reliability.
Disadvantages:

o Requires organizational change and investment in tools.
Use Case:

o Applications requiring frequent updates and high availability.
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What is SSAD?

uptime needs

Structured System Analysis and Design (SSAD) is a traditional, methodical approach to
developing information systems by:
o Breaking down system development into clear, manageable phases.



e Using graphical models to represent system components and flows.
« Emphasizing rigorous documentation and analysis before coding.
SSAD aims to understand the system’s requirements, model processes, data flows, and
design the system systematically.
Key Concepts of SSAD
1. Top-Down Approach
o Starts with an overall system overview.
o Breaks down into smaller, more detailed components step-by-step.
2. Separation of Data and Process
o Data modeling and process modeling are treated as separate concerns but
linked together.
3. Use of Graphical Tools
e Visual models such as Data Flow Diagrams (DFDs), Entity-Relationship
Diagrams (ERDs), and Structure Charts to represent systems.
Phases of SSAD
1. System Analysis
e Understand business needs and system requirements.
e Use Data Flow Diagrams (DFDs) to map how data moves through the system.
o Create a Data Dictionary to define data elements and flows.
o Identify problems and requirements.
2. System Design
o Define how the system will meet requirements.
o Create detailed process specifications and define outputs, inputs, files, and user
interfaces.
o Design database structure using ER Diagrams.
e Develop Structure Charts to represent program modules and their interactions.
3. Implementation
o Translate designs into code using programming languages.
o Prepare system testing plans based on design.
4. Maintenance
o Make adjustments, fixes, and updates post-deployment.
Important Modeling Techniques in SSAD
A. Data Flow Diagram (DFD)
o Represents flow of data between processes, data stores, and external entities.
e Levels:
o Context Diagram: Highest-level view showing system boundaries.
o Level 1, 2 DFDs: Decompose processes into finer details.
Symbols in DFD:
e Process: Circle or rounded rectangle
o Data Flow: Arrow



o Data Store: Open-ended rectangle
o External Entity: Square or rectangle
B. Data Dictionary
o Arepository defining data elements, their meaning, formats, and allowable
values.
o Ensures consistent understanding of data.
C. Entity-Relationship Diagram (ERD)
e Models the data structure, showing entities, their attributes, and relationships.
e Used for database design.
D. Structure Chart
o lllustrates program module hierarchy and interactions.
o Useful in the design phase to plan coding structure.
Advantages of SSAD
e Clear, documented understanding of system requirements.
o Easier to communicate designs with stakeholders.
o Helps identify data redundancy and inefficiencies.
e Supports thorough testing and validation.
Disadvantages of SSAD
e Can be time-consuming and rigid; not very flexible to requirement changes.
o Heavy reliance on documentation; may slow developent.
e May not suit modern agile or rapidly changing projects.
Example: Simplified DFD for a Library Management System
o External Entities: User, Supplier
e Processes: Issue Book, Return Book, Manage Inventory
o Data Stores: Books Database, User Records
o Data Flows: Book Request, Book Return, Inventory Update
(Imagine circles for processes connected by arrows showing flow of “Book Request”
from User to “Issue Book” process, which accesses “Books Database.”)

Aspect Description

Approach  Top-down, systematic, graphical modeling

Key Models DFDs, ERDs, Data Dictionary, Structure Charts

Focus Separates data and processes

Best For  Well-defined, stable projects with clear requirements
Strengths  Clear documentation, detailed analysis

Limitations Rigid, time-consuming, less suited for agile development

What is Object-Oriented Methodology?
Object-Oriented Methodology is a software development approach based on the
concept of “objects”, which encapsulate both data and behavior. It models software



as a collection of interacting objects that represent real-world entities, making design
more intuitive and aligned with how users think about problems.
Core Concepts of Object-Oriented Methodology
1. Object
« Aninstance of a class containing attributes (data) and methods
(functions/behavior).
o Example: A Car object may have attributes like color, model, and methods like
drive(), stop().
2. Class
o Ablueprint or template defining the structure and behavior of objects.
o« Example: Car class defines what attributes and methods every car object has.
3. Encapsulation
e Bundling data and methods that operate on the data within one unit (class).
o Controls access to the data through public/private access modifiers.
o Promotes data hiding for security and modularity.
4. Inheritance
e Mechanism where a new class (subclass/child) inherits properties and behaviors
from an existing class (superclass/parent).
e Supports code reuse and hierarchical relationships.
e Example: ElectricCar inherits from Car but adds new features.
5. Polymorphism
o The ability of different classes to be treated through the same interface.
e Methods with the same name behave differently based on the object’s class.
o Example: drive() method behaves differently for Car and Bike.
6. Abstraction
o Focus on essential qualities while hiding unnecessary details.
« Simplifies complex reality by modeling classes appropriate to the problem.
Object-Oriented Software Development Life Cycle (SDLC)
1. Requirements Analysis: |dentify system requirements focusing on objects and
interactions.
System Design: Define classes, objects, and their relationships using models.
Implementation: Write code based on class designs.
Testing: Verify object interactions and behaviors.
5. Maintenance: Modify objects and classes as needed.
Common Modeling Techniques in OOM
Unified Modeling Language (UML)
UML is the standard visual modeling language used in OOM to represent system
structure and behavior.
o Use Case Diagrams: Show system functions from user perspective.
o Class Diagrams: Show classes, attributes, methods, and relationships.

N



« Sequence Diagrams: lllustrate object interactions over time.
o Activity Diagrams: Show workflows and processes.
o State Diagrams: Describe state changes of objects.
Benefits of Object-Oriented Methodology
o Closer to Real-World: Models software similar to real-world entities.
e Modularity: Encapsulation makes modules self-contained and reusable.
o Reusability: Inheritance enables code reuse, saving time and effort.
« Maintainability: Easier to update or extend system by modifying classes.
e Scalability: Supports large and complex systems through modular design.
o Improved Productivity: Better design leads to fewer errors and faster
development.
Example: Class Diagram for Library System
e Classes: Book, Member, Loan
o Relationships:
o Member borrows Book via Loan
o Book has attributes like title, author, ISBN
o Member has attributes like name, memberlD
e Methods:
o Book has checkAvailability()
o Member has borrowBook()
(Visualize boxes representing classes connected with lines showing relationships.)
Summary Table

Concept Description Example
Object Instance with attributes and methods A specific Car object
Class Blueprint defining objects Car class

Data & methods bundled, access
controlled
Inheritance  Child class inherits from parent ElectricCar inherits Car

Same method name, different
behaviors

Encapsulation Private speed variable in Car

Polymorphism drive() in Car and Bike

Vehicle class abstracts common

Abstraction  Hiding details, showing essentials
features

Application Development Activities

Application development is a multi-step process involving several interconnected
activities that ensure the final software meets user needs, is reliable, and maintainable.
These activities usually align with stages of the Software Development Life Cycle
(SDLC).

1. Requirement Gathering and Analysis



e Purpose: Understand what the users and stakeholders need from the system.
o Activities:
o Interview stakeholders, users, and domain experts.
o Study existing systems and documents.
o Define functional (what system should do) and non-functional
requirements (performance, security).
e Outputs:
o Software Requirement Specification (SRS) document.
o Use cases or user stories describing user interactions.
2. System Design
e Purpose: Plan how the system will fulfill the requirements.
o Activities:
o Design system architecture and components.
o Model data structures (e.g., ER diagrams).
o Define process flows (e.g., Data Flow Diagrams).
o Design user interfaces (UlI/UX).
o Prepare database schema and API specifications.
e Outputs:
o Design documents including architecture diagrams, class diagrams, Ul
prototypes.
3. Coding/Implementation
o Purpose: Translate design into working software code.
o Activities:
o Write source code following coding standards.
o Use software constructors like IDEs, code generators, libraries.
o Perform unit testing on code modules.
e Outputs:
o Source code files.
o Unit test reports.
4. Testing
o Purpose: Verify the system functions correctly and meets requirements.
o Types of Testing:
o Unit Testing: Test individual components.
o Integration Testing: Test combined components.
o System Testing: Test entire system in an environment simulating
production.
o User Acceptance Testing (UAT): Final testing by users.
e Outputs:
o Test plans, test cases, bug reports, and fixes.
5. Deployment



e Purpose: Make the system operational in the user environment.
o Activities:
Install software on target hardware.
Configure databases and servers.
Migrate data from old systems if necessary.
Train users.
e Outputs:
o Deployed software.
o Deployment manuals and user guides.
6. Maintenance
e Purpose: Correct defects, improve performance, and adapt system to changes.
o Types:
o Corrective: Fix bugs.
o Adaptive: Update for new hardware or OS.
o Perfective: Improve functionality or performance.
e Outputs:
o Updated software versions.
o Maintenance logs.
7. Documentation
e Purpose: Provide necessary information to users, developers, and maintainers.
o Types:
o User manuals.
o System design and architecture documents.
o API documentation.
o Testing reports.
e Outputs: Well-organized documents aiding understanding, usage, and future
development.

O O O O

Activity Purpose Key Outputs
Requirement Analysis Understand user needs SRS, Use Cases

Design Docs, Diagrams,
System Design Plan system structure 9 a9

Prototypes
Coding/Implementation Build software Source code, Unit tests
Testing Verify correctness Test cases, Bug reports
Deployment Release to users Installed software, User training
Maintenance Keep system operational Bug fixes, Updates
Documentation Provide references and Manuals, API docs, Reports

guides

What are CASE Tools?



CASE tools are software applications that help automate and support various activities
in software development, including analysis, design, coding, testing, and
maintenance.
Purpose:
e Increase productivity, accuracy, and consistency in software development.
e Provide graphical modeling and documentation capabilities.
« Help teams manage complex systems and improve collaboration.
2. Classification of CASE Tools
CASE tools are generally classified based on the stage of software development they
support:
A. Upper CASE Tools
o Support: Early stages — requirements analysis, system modeling, and design.
o Features:
o Create Data Flow Diagrams (DFDs), Entity-Relationship Diagrams
(ERDs), and UML diagrams.
o Generate system specifications and design documentation.
o Examples:
o Rational Rose — UML modeling
o ER/Studio — Data modeling
o PowerDesigner — System architecture design
B. Lower CASE Tools
o Support: Later stages — coding, testing, and maintenance.
o Features:
o Automate code generation from design models.
o Provide debugging, testing, and version control features.
« Examples:
o Visual Studio — IDE with coding and debugging tools
o JIRA/ Bugzilla — Defect tracking
o Eclipse — Code development and testing
C. Integrated CASE Tools
e Support: Entire software development lifecycle (SDLC).
o Features:
o Combine upper and lower CASE functionalities.
o Allow collaboration, project management, and repository management.
e Examples:
o IBM Rational Suite — Complete SDLC support
o Enterprise Architect — Modeling and code generation
o Oracle Designer — Integrated development environment
3. Functions of CASE Tools



Function Description

Modeling Create diagrams like DFDs, ERDs, UML diagrams
Code Generation Automatically generate source code from models
Documentation Produce system design documents and user manuals

Testing & Debugging Support unit, integration, and system testing
Project Management Track tasks, schedules, and resources
Collaboration Enable team members to share models and designs

4. Advantages of Using CASE Tools

o Improves productivity and development speed.

o Ensures consistency and reduces errors in design and documentation.

e Facilitates reuse of software components.

e Supports team collaboration and version control.

e Helps maintain up-to-date documentation automatically.
5. Disadvantages of CASE Tools

e Can be expensive to purchase and maintain.

e Learning curve may be steep for developers.

e May not fully adapt to all types of projects.

e Over-reliance on tools may reduce flexibility in design.
6. Examples of Popular CASE Tools

Tool Type Key Features

A
Rational Rose Epper CAS UML modeling, design diagrams
ER/Studio Upper CASE Data modeling, ER diagrams
Visual Studio Lower CASE Coding, debugging, testing

Enterprise Architect Integrated CASE UML, code generation, documentation
PowerDesigner Upper CASE System architecture, database modeling

CASE tools improve the efficiency and quality of software development by automating
repetitive tasks, supporting design and analysis, and ensuring accurate documentation.
They are widely used in structured methodologies, object-oriented development,
and modern software engineering practices.



