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Functional Requirements Examples

• Some software features and functions examples of functional requirements include:
• System emails are sent each time an order is placed on the website or app.
• The ability to subscribe to a newsletter with an email.
• Site users use their mobile numbers to verify accounts.
• The feature to enter a username and password to authenticate a login.
• A button to report a system problem.
• CRUD users can change, read, update, or delete account information.
• Adjust cart items while shopping online, or check them out.
• A filter to reduce results in a search engine.
• A function to download or print a page from the system.
• The function that allows users to authenticate accounts with external platforms.
• An app sends updates, promotional content, or reminders to users.
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Non-Functional Requirements Examples

• How fast the system responds to input commands and increasing system loads.
• Security measures, including password generators, security questions, and account 

locking.
• The system’s portability across multiple devices and platforms.
• Whether the system is compatible with other applications running on the same 

device.
• The amount of capacity a system has to store new settings and preferences.
• A system’s reliability related to the probability of failure and the number of and time 

between critical failures.
• How the system responds to external interfaces and environmental changes.
• How the system localises languages, geographic locations, time zones, and currency.
• Criteria that manage features like navigation, performance quality, and tool purposes.
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1. Which one of the following is a functional 
requirement ?
a) Maintainability
b) Portability
c) Robustness
d) None of the mentioned
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2. “Consider a system where, a heat sensor detects an 
intrusion and alerts the security company.” What kind 
of a requirement the system is providing ?
a) Functional
b) Non-Functional
c) Known Requirement
d) None of the mentioned
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No Direct Coupling:

There is no direct coupling between M1 and M2.
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Data Coupling: 

• When data of one module is passed to another module, this is 
called data coupling.
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Stamp Coupling:

• Two modules are stamp coupled if they communicate using composite 
data items such as structure, objects, etc. 

• When the module passes non-global data structure or entire structure 
to another module, they are said to be stamp coupled.

•  For example, passing structure variable in C or object in C++ language 
to a module.



110Software Engineering By Dr. Mritunjay Shall Peelam



111Software Engineering By Dr. Mritunjay Shall Peelam

Control Coupling:

• Control Coupling exists among two modules if data from one module is 
used to direct the structure of instruction execution in another.
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External Coupling:

• External Coupling arises when two modules share an externally imposed 
data format, communication protocols, or device interface. 

• This is related to communication to external tools and devices.
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Common Coupling: 

• Two modules are common coupled if they share information 
through some global data items.
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Content Coupling:

• Content Coupling exists among two modules if they share code, e.g., 
a branch from one module into another module.
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Architectural Design

• The software needs an architectural design to represent the design of the 
software. 

• IEEE defines architectural design as "the process of defining a collection of 
hardware and software components and their interfaces to establish the 
framework for the development of a computer system."
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Data centered architectures:

• A data store will reside at the center of this architecture and is accessed 
frequently by the other components that update, add, delete, or modify the 
data present within the store.

• The figure illustrates a typical data-centered style. The client software 
accesses a central repository. Variations of this approach are used to 
transform the repository into a blackboard when data related to the client or 
data of interest for the client change the notifications to client software.

• This data-centered architecture will promote integrability. This means that 
the existing components can be changed and new client components can be 
added to the architecture without the permission or concern of other clients.

• Data can be passed among clients using the blackboard mechanism.
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Data centered architectures:
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Data flow architectures

• This kind of architecture is used when input data is transformed into output data 
through a series of computational manipulative components.

• The figure represents pipe-and-filter architecture since it uses both pipe and filter 
and it has a set of components called filters connected by lines.

• Pipes are used to transmitting data from one component to the next.
• Each filter will work independently and is designed to take data input of a certain 

form and produces data output to the next filter of a specified form. The filters 
don't require any knowledge of the working of neighboring filters.

• If the data flow degenerates into a single line of transforms, then it is termed as 
batch sequential. This structure accepts the batch of data and then applies a 
series of sequential components to transform it.
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Data flow architectures



130Software Engineering By Dr. Mritunjay Shall Peelam

Call and Return architectures

• It is used to create a program that is easy to scale and modify. Many sub-
styles exist within this category. 

• Remote procedure call architecture: This components is used to present in a main 

program or sub program architecture distributed among multiple computers on a network.

• Main program or Subprogram architectures: The main program structure 

decomposes into number of subprograms or function into a control hierarchy. Main program 
contains number of subprograms that can invoke other components. 
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Call and Return architectures
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Object Oriented architecture

• The components of a system encapsulate data and the operations that must be 
applied to manipulate the data. The coordination and communication between 
the components are established via the message passing.
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 Layered architecture

• A number of different layers are defined with each layer performing a well-
defined set of operations. Each layer will do some operations that becomes 
closer to machine instruction set progressively.

• At the outer layer, components will receive the user interface operations and 
at the inner layers, components will perform the operating system 
interfacing(communication and coordination with OS)

• Intermediate layers to utility services and application software functions.
• One common example of this architectural style is OSI-ISO (Open Systems 

Interconnection-International Organisation for Standardisation) 
communication system.
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 Layered architecture
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Detailed Design Transaction Transformation

• Transaction Transformation is a structured method that converts a Data 
Flow Diagram (DFD) characterized by a central "transaction" center into a 
functional, hierarchical structure chart.

•  It identifies a transaction center a bubble that triggers one of several 
action paths and maps it into a high-level module that controls action-
specific modules. 
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Detailed Design Transaction Transformation
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Aspects of Transaction Transformation: 

Purpose: It maps a DFD with transaction flow (where data triggers specific, distinct paths of 
action) into a module architecture.
Transaction Center: Identifies a central processing bubble in the DFD that evaluates input data 
and chooses one of several action paths (e.g., in a banking system, selecting "Deposit," 
"Withdraw," or "Balance Inquiry" from a main menu).
Structure Chart Mapping:
Main Transaction Module: Created for the center, which dispatches data to the correct action 
module.
Action Modules: Derived from the paths following the transaction center.
Input Modules: Handle the incoming transaction data.
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 Refactoring of designs

•  Refactoring is a systematic process of improving code without creating new 
functionality. 

• Refactoring transforms a mess into clean code and simple design.

• Refactorings are code transformations that improve a system’s maintainability 
without affecting its behavior. 

• It refers to modifications in the code, such as splitting a function into two, 
renaming a variable, moving a function to another class, or extracting an 
interface from a class, among others. 
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 Refactoring of designs

Dirty Code Clean Code

Refactoring 
Process

Code smells

Refactoring 
Techniques
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 Refactoring of designs

• Dirty code is result of inexperience multiplied by tight deadlines, mis 
management, and nasty shortcuts taken during the development process.

• Code smells are indicators of problems that can be addressed during 
refactoring. Code smells are easy to spot and fix, but they may be just 
symptoms of a deeper problem with code.

• Clean code is code that is easy to read, understand and maintain. Clean code 
makes software development predictable and increases the quality of a 
resulting product.
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 Refactoring of designs

• Performing refactoring step-by-step and running tests after each change are 
key elements of refactoring that make it predictable and safe.

• Refactoring techniques describe actual refactoring steps. Most refactoring 
techniques have their pros and cons. Therefore, each refactoring should be 
properly motivated and applied with caution.
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Object oriented Design

• Object-oriented design (OOD) is a programming technique that solves software 
problems by building a system of interrelated objects.

• It makes use of the concepts of classes and objects, encapsulation, inheritance, 
and polymorphism to model real-world entities and their interactions. 

• A system architecture that is modular, adaptable, and simple to understand 
and maintain is produced using OOD.

• Encapsulation, Abstraction, Inheritance, Polymorphism, …
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 User-Interface Design

• User Interface (UI) Design shapes how users interact with digital systems like 
websites and apps. 

• It creates easy-to-use, attractive interfaces that improve usability and show a 
brand’s style. This article covers UI design basics, types, importance, and how it 
engages users.

• Easy to Use: UI design makes apps and websites simple to navigate with clear 
buttons, menus, and layouts.

• Attractive Look: Creates visually appealing designs with colours, fonts, and 
images that match a brand’s style.

• User Actions: Handles inputs like clicks or taps and shows outputs like results 
or visuals.
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 User-Interface Design
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Types of UI Design
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Components of UI Design
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Components of UI Design

User Interface(UI) User Experience(UX)

UI focuses on the quality of the user's contact with 
the product

UX centres around the intent and functionality of 
the product.

UI comprises more creative design elements linked 
to the look and feel of the user's experience

UX involves components like market research and 
understanding consumer needs.

UI is more particularly focused on the design of the 
end product

UX are concerned with managing the overall project 
from ideation through development and delivery
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