
Software Engineering
Chapter 6 & 7: Requirements Modeling

A process is a roadmap for building high-quality software.
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Requirements Modeling

• Requirements Modelling (RM) is the process of representing and 
visualizing what the system should do, before you actually start 
designing or coding it.

• It is a set of models that is the first technical representation of a 
system.

• When we model requirements, we try to understand the system from 
different perspectives:
• What users need?
• How data will flow?
• What processes will occur? 
• How the system will behave under different conditions?
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Requirements Analysis
• The requirements modeling action results in one or more of the following 

types of models:
• Scenario based models: Represents requirements from the point of view of 

various system actors.
• Data Models: It represents the information domain for the problem.
• Class oriented models: It represents object-oriented classes (attributes and 

operations) and the manner in which classes collaborate to achieve system 
requirements.

• Flow-oriented models: It represents the functional elements of the system and 
how they transform data as it moves through the system.

• Behavioral models: It depicts how the software behaves as a consequence of 
external “events”
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Requirement Analysis (Cont..)
• These models provide a software designer with information that 

can be translated to architectural, interface, and component-
level designs.

• The requirements model as a bridge between the system 
description and the design model

• .
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Objectives of Requirements Modeling

• Throughout requirements modeling, your primary focus is on 
what, not how.

• The requirements model must achieve three primary objectives: 
(1) to describe what the customer requires, 
(2) to establish a basis for the creation of a software design, and 
(3) to define a set of requirements that can be validated once the software 
is built.
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Domain Analysis

AVAILABLE AT:

Onebyzero Edu - Organized Learning, Smooth Career
The Comprehensive Academic Study Platform for University Students in Bangladesh (www.onebyzeroedu.com)

http://www.onebyzeroedu.com


Requirements Modeling Approaches
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1. Scenario Based Modeling

• Scenario-based modeling is a requirements engineering 
technique to describe how users use the system, step by step, in 
real-world situations.

• Each scenario tells a story of how the system behaves from the 
user’s perspective.

• It answers:
• Who uses the system?
• What do they want to achieve?
• How does the system respond to each action?

• It’s basically “storytelling for software requirements.”
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1. Scenario Based Modeling

• Creating a Preliminary Use Case
• Refining a Preliminary Use Case
• Writing a formal Use Case
• Use Case Diagram
• UML Models for Representing Use Case (Supplement of the Use 

Case)
• Activity Diagram
• Swimlane Diagram
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Use Case Template
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Use case Diagram
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Activity Diagram

• An activity diagram is a UML diagram that represents the workflow or 
step-by-step activities of a system or business process.

• You can think of it as:
• A visual script of how tasks are completed
• A map of actions, decisions, and parallel activities

• Purposes
• Understand the complete sequence of operations
• Visualize complex workflows clearly
• Communicate processes easily with both technical and non-technical people
• Discover missing steps in requirements
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Symbols for drawing Activity Diagram
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Activity Diagram
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Swimlane Diagram

• A swimlane diagram is a special type of activity diagram (or 
flowchart) where the activities are arranged inside horizontal or 
vertical lanes. 

• Each lane represents an actor or unit responsible for that part of 
the process.

• It looks like a swimming pool with lanes, and each lane “belongs” 
to someone.

• Lanes: Represent roles (Student, Librarian, System), 
departments, devices, etc.
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Swimlane Diagram
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2. Data Modeling

• ERD
• Data Objects (Entity)
• Data Attributes
• Ralationships

• Schema
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3. Class Oriented Modeling
• Class-based modeling represents:

• objects that the system will manipulate
• operations (also called methods or services) that will be applied to the objects 

to effect the manipulation
• relationships (some hierarchical) between the objects
• collaborations that occur between the classes that are defined.

• The elements of a class-based model include classes and objects, 
attributes, operations, CRC models, collaboration diagrams and 
packages.
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Process of COM

• Identify Possible Classes
• Select Potential Classes
• Create Class Card
• Create Class Diagram
• CRC Model Index card
• CRC Diagram
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Identifying Analysis Classes

• External entities (e.g., other systems, devices, people) that produce or consume 
information

• Things (e.g, reports, displays, letters, signals) that are part of the information 
domain for the problem

• Occurrences or events (e.g., a property transfer or the completion of a series of 
robot movements) that occur within the context of system operation

• Roles (e.g., manager, engineer, salesperson) played by people who interact with the 
system

• Organizational units (e.g., division, group, team) that are relevant to an application
• Places (e.g., manufacturing floor or loading dock) that establish the context of the 

problem and the overall function
• Structures (e.g., sensors, four-wheeled vehicles, or computers) that define a class 

of objects or related classes of objects
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Samples classes on Library Management System

Category Description Example (Library System)

External Entities People or systems that interact 
with the system

Librarian, Member, Payment 
Gateway

Things Information objects Book Record, Borrowing Slip

Occurrences/Events Activities or system triggers Book Issued, Book Returned

Roles Responsibilities or user types Member, Librarian, Administrator

Organizational Units Divisions or departments Library Department, Accounts 
Section

Places Physical locations Issue Desk, Library Hall

Structures Physical or logical objects Barcode Scanner, Database Server
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Performing Grammatical Parse (Identify classes/ Nouns)
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Potential Classes 
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Class Selection Criteria (Coad & Yourdon)
• Retained information: The potential class will be useful during analysis only if 

information about it must be remembered so that the system can function. Class Must 
hold necessary information. [ Book, member ]

• Needed services: The potential class must have a set of identifiable operations that 
can change the value of its attributes in some way.  [ book.issueBook() ]

• Multiple attributes: During requirement analysis, the focus should be on "major" 
information; a class with a single attribute may, in fact, be useful during design, but is 
probably better represented as an attribute of another class during the analysis 
activity.

• Common attributes: A set of attributes can be defined for the potential class and 
these attributes apply to all instances of the class. [Book(title, author, ISBN) ]

• Common operations: A set of operations can be defined for the potential class and 
these operations apply to all instances of the class. [book.add()/edit()]

• Essential requirements : External entities that appear in the problem space and 
produce or consume information essential to the operation of any solution for the 
system will almost always be defined as classes in the requirements model. [Student, 
Teacher, Admin]
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Potential Classes (SafeHome)
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System Class for SafeHome (Class Card)
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Class Diagram for FloorPlan
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Chapter 7

• Flow Oriented Modeling
• Data Flow Diagram

• Behavioral Modeling
• State Transition Diagram
• Sequence Diagram
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4. Flow Oriented Modeling

• Flow-oriented modeling focuses on how information moves through a 
system and how that information is transformed.

• This modeling is used heavily during requirements analysis to 
understand the functionality of the system in terms of data movement 
and data transformation.

• Flow-oriented modeling : data enters → gets processed → output.
• Data Flow Diagram (DFD) as the primary tool of flow-oriented 

modeling.
• A DFD is a graphical representation that shows:

• How data enters the system
• What processes transform the data
• Where data is stored
• How data leaves the system
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DFD
• DFD is presented in a hierarchical fashion.
• It starts with a context diagram ( or Level 0 DFD) which represents 

the whole system.
• Then break it down into Level 1, Level 2, etc.
• Represent only data flow, not control flow
• Focus on what happens, not how it happens
• Avoid implementation details (no loops, conditions, IF statements)
• Data objects are represented by labeled arrows, and 

transformations are represented by circles (also called bubbles). 
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Symbols for DFD

AVAILABLE AT:

Onebyzero Edu - Organized Learning, Smooth Career
The Comprehensive Academic Study Platform for University Students in Bangladesh (www.onebyzeroedu.com)

http://www.onebyzeroedu.com


DFD Level 0 or Context Levele Diagram of 
SafeHome Security Function
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5. Behavioral Modeling

• Behavioral modeling focuses on how a system behaves, rather 
than how it is structured. 

• It captures the dynamic aspects of a system, how objects or 
components interact over time.

• To understand system responses to external and internal 
events.

• Behavioral modeling can be represented in two ways:
• State Transition Diagram
• Sequence Diagram
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State Transition Diagram

• Shows the different states an object or system can be in, and how 
it transitions from one state to another in response to events.

• Helps to understand how the system reacts to events over time.
• Elements:

• States: Represent different conditions of the system/object.
• Transitions: Arrows showing movement from one state to another. 
• Events: Triggers causing the transitions. 
• Actions: Activities performed during a transition.
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Symbols for STD
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STD for Ticket reservation System

AVAILABLE AT:

Onebyzero Edu - Organized Learning, Smooth Career
The Comprehensive Academic Study Platform for University Students in Bangladesh (www.onebyzeroedu.com)

http://www.onebyzeroedu.com


Sequence Diagram

• Illustrates how objects interact with each other in a time 
sequenced manner to perform a particular functionality.

• Interaction between objects and the order of messages
exchanged.

• Helps in understanding message flow, interaction patterns, and 
dynamic collaboration.

• Elements:
• Objects: Represented by vertical lifelines.
• Messages: Horizontal arrows showing communication between objects.
• Activation bars: Periods during which an object is performing an action.
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Thank you
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