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13. What is the purpose of testing?
In the software development field, testing plays a crucial role in ensuring the quality, reliability, and
functionality of software applications. The purposes of testing in the software field include:

1. **Bug Detection and Defect Prevention:** Testing helps identify and uncover bugs,
defects, and errors in the software code. Early detection allows developers to fix issues before the
software is released, preventing potential problems in the hands of end-users.

2. **Quality Assurance:** The primary purpose of testing in software development is to
assure the quality of the software. This involves verifying that the software meets specified
requirements, works as intended, and is free from critical defects.

3. **Validation of Requirements:** Testing validates that the software meets the specified
requirements outlined during the requirements gathering and analysis phase. It ensures that the
software functions according to user expectations and business needs.

4, **Verification of Functionality:** Testing verifies that each component and feature of the
software performs as intended. It ensures that the software functions correctly under various
scenarios and user interactions.

5. **Usability and User Experience Testing:** Software testing includes evaluating the
usability and overall user experience. This involves assessing the user interface, navigation, and how
well the software meets the needs of its intended audience.

6. **performance Testing:** Performance testing assesses how the software performs under
different conditions, such as heavy user loads, varying network conditions, or high data volumes. It
helps identify and address performance bottlenecks to ensure optimal software performance.

7. **Security Testing:** Security testing is essential to identify vulnerabilities and weaknesses
in the software that could be exploited by malicious actors. This includes testing for potential
security breaches, data leaks, and unauthorized access.

8. **Compatibility Testing:** Testing ensures that the software works correctly across
different platforms, devices, and browsers. Compatibility testing helps identify and address issues
related to hardware, operating systems, and other software dependencies.

9. **Regression Testing:** As software evolves through updates and new feature
implementations, regression testing ensures that existing functionalities remain unaffected by
changes. It helps catch unintended side effects or regressions introduced during development.

10. **Documentation:** Testing involves creating test cases, test plans, and other
documentation that provides insights into the testing process. This documentation serves as a
valuable resource for developers, testers, and other stakeholders.



Software Testing — 5 Marks

11. **Customer Satisfaction:** Ensuring that software is thoroughly tested before release
contributes to a positive user experience. By delivering a high-quality product, software
development teams can enhance customer satisfaction and build trust among users.

14. Describe the various transactional flow testing techniques.

Transactional flow testing is a testing technique that focuses on evaluating the
correct functioning of transactions within a software application. Transactions
represent a sequence of operations that are executed as a single unit. Here are short
notes on various transactional flow testing techniques:

1. Basic Path Testing:

- Description: Basic path testing involves identifying and testing the

fundamental paths through a transaction. It ensures that the basic logic and
control flow of the transaction are correct.

- Objective: Verify that the essential paths within the transaction, including
conditional branches and loops, are executed as expected.
2. All Paths Testing:
0  Description: All paths testing aims to examine every possible path through
transaction. 2 t involves testing each combination of decision outcomes and

loop iteratior>
O Objective: F'SU"® that all possible paths within the transaction have been

tested, provi ling thorough coverage of the transaction logic.

3. Boundary Value Analysis:

- Description: Boundary value analysis focuses on testing the transaction with

values at the boundaries of valid input ranges. This technique helps identify
potential errors related to edge conditions.

- Objective: Verify the transaction's behavior when input values are at the
upper or lower boundaries of acceptable ranges.
4. Equivalence Partitioning:

U Description: Equivalence partitioning involves dividing the input data into
equivalence :lasses and testing representative values from each class. It helps
streamline th? testing process by focusing on a subset of input possibilities.
Objective: jentify representative test cases that cover different equivalence
classes and ensure that the transaction handles each class appropriately.

5. Error Guessing:
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Description: Error guessing relies on the tester's intuition and experience to

predict potential errors within a transaction. Test cases are designed based on
the tester's judgment.

Objective: Uncover defects or vulnerabilities that might not be apparent
through systematic techniques by leveraging the tester's knowledge and
intuition.

State Transition Testing:

Description: State transition testing is applicable when a transaction involves
changes in the state of the system. It tests different transitions between states
to ensure the transaction behaves correctly.

Objective: Verify that the transaction transitions between different states
appropriately and that the system remains in a consistent state.

Concurrency Testing:

Description: Concurrency testing assesses how the transaction performs
when multiple instances are executed concurrently. It helps identify issues
related to data integrity and resource contention.

Objective: Ensure that the transaction can handle simultaneous executions
without causing data corruption or conflicts.

Recovery Testing:

Description: Recovery testing evaluates how well the transaction recovers
from failures or interruptions, such as system crashes or power outages. It
ensures data consistency and system stability after unexpected events.
Objective: Verify the transaction's ability to recover gracefully and maintain
data integrity in the face of unforeseen disruptions.

Performance Testing:

Description: Performance testing evaluates the transaction's responsiveness,
throughput, and resource utilization under various load conditions. This
includes stress testing, load testing, and scalability testing.

Objective: Assess the transaction's performance characteristics and identify
potential bottlenecks or issues related to scalability.
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Domain testing is a software testing technique that focuses on validating the behavior of a
system within specific input and output ranges, known as domains. The primary goal is to
ensure that the software behaves correctly for different classes of input values. Here are
short notes on the concept of domain testing:

Definition

O Domain testinginvolves testing a system with inputs selected from different
equivalence classes, where each class represents a range of valid or
invalid input values.
Equivalence Classes:
O Equivalence classes are sets of input values that are expected to exhibit similar
behavior. In easier testing, inputs are partitioned into these classes, making it
to desi . cases.
Input Domain:
O Input domain refers to the range of valid input values that a system can accept.
asting aims to thoroughly test the software across various points within
this
input domain.
Boundary Values:
O Boundary values are the edges of the input domain. Testing at these boundaries is
crucial because errors often occur at the extremes of valid input ranges.
Types of Domain Testing:
« Normal Domain Testing: Involves testing with inputs from the middle of the input
domain.
+ Boundary Value Testing: Focuses on testing at the edges of the input domain.
+ Robust Domain Testing: Tests with inputs just outside the valid input domain to
check how the system handles invalid or unexpected values.
Example:
- For a system that accepts positive integers, the input domain is all positive integer
values. Equivalence classes might include valid inputs (e.g., 1 to 100), invalid inputs
(e.g., negative numbers), and boundary values (e.g., 0 and 101).
Benefits:
+ Efficient Test Coverage: Domain testing allows for efficient coverage of a wide range
of input values without the need to test every possible combination.
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« Early Defect Detection: By focusing on specific input classes, domain testing helps
identify defects related to how the system handles different types of inputs.
Challenges:
« Identifying Equivalence Classes: Determining relevant equivalence classes can be
challenging, and incorrect partitioning may lead to insufficient test coverage.
+ Overlooking Combinations: While domain testing is effective for individual input
values, it may not address issues arising from specific combinations of inputs.
Tools and Techniques:
« Testers often use tools and techniques to automate domain testing, especially when
dealing with large or complex input domains.
Considerations:
« Domain testing is applicable to various levels of testing, including unit testing,
integration testing, and system testing.
« It complements other testing techniques, such as boundary value analysis and
equivalence partitioning.

16. Describe the steps in syntax testing.

Syntax Testing, a black box testing technique, involves testing the System inputs and it is
usually automated because syntax testing produces a large number of tests. Internal and
external inputs have to conform the below formats:

- Format of the input data from users.
+ File formats.
- Database schemas.

Syntax Testing - Steps:

« Identify the target language or format.
+ Define the syntax of the language.
- Validate and Debug the syntax.

Syntax Testing - Limitations:

- Sometimes it is easy to forget the normal cases.
- Syntax testing needs driver program to be built that automatically sequences
through a set of test cases usually stored as data.

17. Describe about Interface testing.

Interface testing is a sort of software testing that confirms the proper connectivity between
two separate software systems.
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An interface is a link that connects two components. In the computer world, this interface
might be anything from APIs to web services. Interface testing is the process of evaluating
these connected services or interfaces.

An interface is a software program that contains a collection of instructions,
communications, and other properties that allow a device and a user to communicate with
one another.

Example of Interface Testing

Assume that the interface for every XYZ application accepts an XML file as input and returns
a JSON file as output. All that is required to test the interface of this application are the
parameters of the XML file format and the JSON file format.

We can generate a prototype input XML file and send it in to the interface using these specs.
Then comes to interface testing, which involves evaluating the input (XML) and output (JSON)

files against the requirements.

Types of Interface Testing

Different kinds of testing are performed on the interface during interface testing, which
includes -

- Workflow: It guarantees that your typical processes are handled correctly by the
interface engine.

- Edge cases -unexpected values: This is taken into account when testing with the
date, month, and day reversed.

« Performance, load, and network testing: Based on the interface engine and
connection architecture, a high-volume interface may need more Load Testing than
a low-volume interface.

« Individual systems: This entails testing each system separately. For example, the
retail store's billing system and inventory management system should be able to
function independently.

18. How to classify metrics? Describe.

Metrics can be classified in various ways based on their nature, purpose, and the aspects of
the software development process they measure. Here are common classifications of
metrics:

1. Quantitative vs. Qualitative Metrics:

Quantitative Metrics:
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Examples include line These metrics involve numerical values and are measurable.

Qualitative Metrics: of code, defect counts, execution time, and code coverage.

often expressing the hese metrics are descriptive and involve non-numeric data,

user satisfaction, usa uality or subjective aspects of a product. Examples include
ility, and perceived system performance.

2. Process vs. Product Metrics:

O

Process Metrics: These metrics focus on the characteristics of the software
development prcess itself. Examples include cycle time, lead time, and defect

injection rate.

Product These metrics measure the characteristics of the software product
Metrics: being Examples include code complexity, defect density, and test
developed

coverage.

3. Direct vs. Indirect Metrics:

O

Direct Metrics: These metrics directly measure the aspect of interest. For example,
the number of €fectsis a direct metric for software quality.

These metrics indirectly infer the aspect of interest. For example,
ction surveys may indirectly measure the quality of the software.

Indirect
Metrics:
customer satisf

4. Dynamic vs. Static Metrics:

O

Dynamic Metrics: These metrics are collected while the software is executing.
Examples includ response time, throughput, and resource utilization. hese metrics
Static Metrics: T € collected without executing the software. e code metrics (e.g.,
Examples includ '€S of code, cyclomatic complexity) and design

metrics.

5. Leading vs. Lagging Metrics:

O

Leading Metrics: These metrics are predictive and provide early indicators of future
performance or iSSUes. For example, early defect detection rate may be a leading

| defect density.

These metrics are reflective and describe past performance. Defect
1 after software release is a lagging metric.

metric for overa
Lagging Metrics:
density measure

6. Internal vs. External Metrics:

|

O

Internal Metrics: These metrics are focused on the internal aspects of the software,
lity, design, and development process.

These metrics measure the external characteristics of the
ng user satisfaction, system performance, and reliability.

External
Metrics:

7. Objective vs. Subjective Metrics:

Objective Metrics: These metrics are based on observable and measurable data,
providing an objective view of a system's performance or characteristics.
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+ Subjective Metrics: These metrics are based on opinions or judgments, often
gathered through surveys or user feedback, reflecting the subjective experience of
users.

Efficiency vs. Effectiveness Metrics:

+ Efficiency Metrics: These metrics assess how well resources are utilized in the
development process, such as cost per defect fix or time per feature
implementation.

« Effectiveness Metrics: These metrics assess how well the goals and objectives of the
development process are achieved, such as customer satisfaction or on-time
delivery.

Project vs. Product Metrics:

+ Project Metrics: These metrics focus on the management and progress of a specific
project, including tasks, schedules, and resource utilization.

«  Product Metrics: These metrics focus on the characteristics and quality of the
software product itself.

. Software Development Life Cycle (SDLC) Phase Metrics:
Requirements Metrics: Measure aspects related to requirements gathering, analysis, and
documentation.
Design Metrics: Measure the quality and efficiency of the software design.
Implementation Metrics: Focus on metrics related to coding and development.
Testing Metrics: Measure the effectiveness and coverage of testing activities.
Maintenance Metrics: Assess metrics related to software maintenance activities.

19. Explain briefly about state table with an example.

A state table is a representation used in software design and testing to describe
the behavior of a finite state machine (FSM) or a system with distinct states and
transitions. It is particularly useful for modeling systems that can exist in
different states and undergo state transitions based on certain events or
conditions.

Components of a State

Table:

States: The different conditions or modes that the system can be in.
Events/Inputs Actions or occurrences that trigger state transitions.

: e movement from one state to another based on specific events.
Transitions:

Example of a State

Table:

ample of a door with two states: "Closed" and "Open."
te transitions based on the events "Push" and "Pull."
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Current State Event Next State
Current State Event Next State
Closed Push Open
Open Pull Closed
Open Push Open
Closed Pull Closed

If the door is in the "Closed" state and a "Push" event occurs, the door transitions to the
"Open" state.

If the door is in the "Open" state and a "Pull" event occurs, the door transitions to the
"Closed" state.

If the door is already "Open" and a "Push" event occurs, it remains in the "Open" state.
If the door is already "Closed" and a "Pull" event occurs, it remains in the "Closed" state.

13. Discuss the three distinct kinds of Testing.

There are several types of testing in the software development lifecycle, and three distinct
kinds that play crucial roles are Unit Testing, Integration Testing, and System Testing. These
testing types are performed at different levels of the development process, each focusing
on specific aspects of the software:

1. **Unit Testing:**

- **Definition:** Unit testing is the process of testing individual units or components of a
software application in isolation. A unit is the smallest testable part of an application, such
as a function, method, or class.

-**Scope:** It focuses on verifying that each unit of the software performs as designed.
Unit testing helps ensure that the individual building blocks of a system function correctly
and produce the expected results.

-**Tools:** Unit testing is often automated, and various testing frameworks and tools (e.g.,
JUnit for Java, pytest for Python) are used to create and run unit tests.

- **Benefits:** Early detection of bugs and issues, facilitates code maintenance, and
provides a foundation for other testing levels.

2. ¥*Integration Testing:**

- **Definition:** Integration testing involves testing the interaction between different units
or components to ensure that they work together as intended. It focuses on identifying
defects that may arise from the interfaces and interactions between integrated
components.

-**Scope:** Integration testing verifies that the integrated units cooperate correctly,
exchange data, and maintain data integrity. It can be conducted at various levels, including
module integration, system integration, and user interface integration.

- **Strategies:** There are different integration testing strategies, such as top-down,
bottom-up, and incremental. Each strategy addresses the order in which components are
integrated and tested.
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-**Tools:** Integration testing may involve both manual and automated testing, with tools
that help simulate the interaction between integrated components.

- **Benefits:** Ensures that components work together seamlessly, identifies interface
issues, and validates the correctness of data flow between integrated modules.

3. **System Testing:**

- **Definition:** System testing is a comprehensive testing phase that assesses the entire
software system as a whole. It verifies that the integrated system meets specified
requirements and behaves according to the established design.

-**Scope:** System testing covers the complete system, including all components,
modules, and external interfaces. It tests functional and non-functional aspects, such as
performance, security, and reliability.

- **Types:** System testing includes various types such as functional testing, performance
testing, security testing, and acceptance testing. These subtypes focus on specific
characteristics of the system.

-**Tools:** Both manual and automated testing tools may be employed in system testing,
depending on the nature and requirements of the system.

- **Benefits:** Provides confidence in the overall system's quality, identifies any remaining
defects, and ensures that the system meets user expectations.

14. Describe the various transactional flow Testing Techniques.

Transactional flow testing is a type of testing that focuses on the flow and processing of
transactions within a system. Transactions represent a sequence of operations that should
be executed as a single, indivisible unit. Here are some transactional flow testing
techniques:

1. **Basic Path Testing:**

- *¥*Description:** Basic path testing involves testing the fundamental paths through a
transaction. It ensures that the basic logic and control flow of the transaction are correct.
- ¥*QObjective:** Verify that essential paths within the transaction, including conditional
branches and loops, are executed as expected.

2. *¥*All Paths Testing:**

- **Description:** All paths testing aims to examine every possible path through a
transaction. It involves testing each combination of decision outcomes and loop iterations.
- ¥*QObjective:** Ensure that all possible paths within the transaction have been tested,
providing thorough coverage of the transaction logic.

3. **Boundary Value Analysis:**

- **Description:** Boundary value analysis focuses on testing the transaction with values at
the boundaries of valid input ranges. This technique helps identify potential errors related
to edge conditions.
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-**QObjective:** Verify the transaction's behavior when input values are at the upper or
lower boundaries of acceptable ranges.

4. **Equivalence Partitioning:**

- **Description:** Equivalence partitioning involves dividing the input data into equivalence
classes and testing representative values from each class. It helps streamline the testing
process by focusing on a subset of input possibilities.

-**Objective:** |dentify representative test cases that cover different equivalence classes
and ensure that the transaction handles each class appropriately.

5. **Error Guessing:**

- **Description:** Error guessing relies on the tester's intuition and experience to predict
potential errors within a transaction. Test cases are designed based on the tester's
judgment.

- **Objective:** Uncover defects or vulnerabilities that might not be apparent through
systematic techniques by leveraging the tester's knowledge and intuition.

6. **State Transition Testing:**

- **Description:** State transition testing is applicable when a transaction involves changes
in the state of the system. It tests different transitions between states to ensure the
transaction behaves correctly.

-**Qbjective:** Verify that the transaction transitions between different states
appropriately and that the system remains in a consistent state.

7. ¥*Concurrency Testing:**

- **Description:** Concurrency testing assesses how the transaction performs when
multiple instances are executed concurrently. It helps identify issues related to data
integrity and resource contention.

-**QObjective:** Ensure that the transaction can handle simultaneous executions without
causing data corruption or conflicts.

8. **Recovery Testing:**

- **Description:** Recovery testing evaluates how well the transaction recovers from
failures or interruptions, such as system crashes or power outages. It ensures data
consistency and system stability after unexpected events.

- **Qbjective:** Verify the transaction's ability to recover gracefully and maintain data
integrity in the face of unforeseen disruptions.

15. What is the importance of bugs? Explain.

« The importance of bugs on frequency, correction cost, installation cost, and
consequences
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« Frequency: How often does that kind of bug occur? Pay more attention to the more
frequent bug types

+ Correction Cost: What does it cost to correct the bug after it is found? The cost is the
sum of 2 factors: The cost of discovery & The cost of correction

« These costs go up dramatically later in the development cycle when the bug is
discovered. Correction cost also depends on system size

« Installation Cost: Installation cost depends on the number of installations: small for
single user program, but more for distributed systems. Fixing on bug and distributing
the fix could exceed the entire system's development cost

- Consequences: What are the consequences of the bug? Bug consequences can range
from mild to catastrophic

« Areasonable metric for bug importance is: Importance = (S) = Frequency *
(Correction cost + Installation Cost + Consequential Cost)

16. What are the elements of control flow graph? Describe.

A Control Flow Graph (CFG) is a graphical representation of a program's control flow,
showing the possible paths that can be taken during its execution. It consists of various
elements that help visualize the program's structure and control flow. The key elements of a
Control Flow Graph include:

1. **Nodes:**

- **Definition:** Nodes represent basic blocks or statements in the program. A basic block is
a sequence of statements with a single entry point and a single exit point.

- **Representation:** Each node typically corresponds to a basic block and is labeled with a
block number or identifier.

2. **Edges:**

- **Definition:** Edges represent the flow of control between basic blocks. They connect
nodes and indicate the possible transitions or jumps from one block to another.

- **Representation:** Edges are labeled with conditions or events that determine the flow
of control. Common labels include conditions for loops, branches, or jumps.

3. **Entry Node:**

- **Definition:** The entry node is the starting point of the control flow graph. It represents
the beginning of the program's execution.

- ¥*Representation:** The entry node has an incoming edge but no outgoing edge.

4. **Exit Node:**

- **Definition:** The exit node represents the end of the program's execution or the
termination point.

- ¥*Representation:** The exit node has an outgoing edge but no incoming edge.
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5. **Decision Nodes (Conditional Nodes):**

- **Definition:** Decision nodes represent points in the program where a decision is made,
such as an if statement or a switch statement.

- **Representation:** Decision nodes have multiple outgoing edges, each labeled with the
conditions that determine the next block to execute.

6. **Merge Nodes (Join Nodes):**

- **Definition:** Merge nodes represent points where multiple paths converge or join
together.

- **Representation:** Merge nodes have multiple incoming edges and a single outgoing
edge.

7. **Control Flow:**
- **Definition:** Control flow is the path followed by the program during execution. It is
represented by the sequence of nodes and edges in the graph.

- **Representation:** The edges connecting nodes depict the possible transitions and the
order in which the basic blocks are executed.

8. **Loop Nodes:**

- **Definition:** Loop nodes represent loops in the program, such as for loops, while loops,
or do-while loops.

- **Representation:** Loop nodes have a back edge that connects to a node inside the loop,
creating a loop structure in the control flow graph.

9. **Exit Condition:**

- **Definition:** The exit condition is a condition associated with loop nodes that, when
true, causes the loop to terminate.

- **Representation:** The exit condition is typically shown on the edge that connects the
loop node to the outside of the loop.

10. **Subgraph:**

- **Definition:** Subgraphs are portions of the control flow graph that can be treated as a
single node. This is often done to simplify complex control flow structures.

- *¥*Representation:** Subgraphs are enclosed in a box or boundary, and their internal
structure is not detailed within the main graph.

17. Explain any five rules of path product.

The Path Product Method is a technique used in software testing to systematically generate
test cases by combining different paths through a program's control flow graph. Here are
five rules associated with the Path Product Method:

1. Rule of Simple Paths:
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Explanation: This rule focuses on testing simple paths, which are paths through the
control flow graph that do not contain loops. Each simple path should be considered
independently for testing.

Application: Generate test cases to cover each simple path at least once. This
ensures that all possible sequences of statements and branches without loops are
tested.

Rule of Loop Paths:

Explanation: This rule emphasizes the importance of testing paths that involve
loops. It considers the number of loop iterations and the different ways a loop can
be traversed.

Application: Create test cases that cover various scenarios related to loop
structures, including paths with zero iterations, one iteration, and multiple
iterations. Ensure comprehensive testing of loop-related conditions and behaviors.

Rule of Subpaths:

Explanation: This rule suggests testing subpaths within larger paths to achieve
more granular coverage. It involves testing specific segments of the control flow.
Application: Generate test cases to cover subpaths within longer paths. This allows

for targeted testing of specific segments of the control flow, contributing to a more

thorough testing strategy.

Rule of Individual Paths:

Explanation: This rule states that each individual path through the control flow
graph should be treated as a separate entity for testing. Each path represents a
unique sequence of statements and branches.

Application: Generate test cases to cover each individual path independently. This
ensures that every feasible execution path through the program is tested at least
once.

Rule of Composite Paths:

Explanation: This rule extends testing to composite paths, which are paths that
include loops. It involves selecting and testing different combinations of loop
iterations and considering the interactions between paths inside and outside loops.
Application: Generate test cases to cover combinations of loop iterations and paths
within loops. This helps ensure that interactions between loop and non-loop paths
are tested comprehensively.

18. Write down the steps in system Testing.

System testing is a crucial phase in the software development life cycle where the entire
software system is tested as a whole. The primary goal is to ensure that the integrated
software functions according to the specified requirements and meets the overall
objectives. Here are the general steps involved in system testing:



1. Requirements Analysis:

+ Objective: Understand the functional and non-functional requirements of the
system to create a comprehensive test plan.
« Activities:

- Review and analyze the system requirements documentation.
- Identify key functionalities, interfaces, and performance criteria.

2. Test Planning:

Objective: Develop a detailed test plan that outlines the scope, objectives,
resources, schedule, and test environment for the system testing phase.
Activities:

Define the testing scope and objectives.

Identify test deliverables, entry criteria, and exit criteria.

Allocate resources and establish a testing schedule. O Define test
environment requirements.

3. Test Case Design:

Objective: Create detailed test cases based on the system requirements and
design specifications.

Activities:

Develop test scenarios and test cases for functional and non-functional
requirements.

Include positive and negative test cases to ensure comprehensive coverage.
Document test data and expected results.

4. Test Environment Setup:

Objective: Configure the test environment to mimic the production
environment in which the software will operate.

Activities:

Install and configure necessary hardware and software components.
Set up databases, networks, and other infrastructure elements.

Verify that the test environment mirrors the production environment as
closely as possible.

5. Test Execution:

Objective: Execute the test cases and scenarios defined in the test plan to
validate the behavior of the entire system.

Activities:

Execute test cases manually or using automated testing tools.

Record test results, including any deviations from expected outcomes.
Capture and analyze system logs, if applicable.

Identify and report defects to the development team.

6. Defect Tracking and Management:

Objective: Document, prioritize, and manage defects found during system
testing.

Activities:

Use a defect tracking system to log and categorize identified issues.



+ Prioritize defects based on severity and impact on the system.
+ Communicate defect status and collaborate with development teams for
resolution.
Regression Testing:
« Objective: Ensure that changes made to fix defects or add new features do
not adversely impact existing functionalities.
« Activities:
- Re-run previously executed test cases.
« Verify that fixed defects are resolved and new features work as intended.
- Update test cases and test data as needed.
Performance Testing:
« Objective: Evaluate the performance, scalability, and responsiveness of the
system under various conditions.
« Activities:
« Conduct load testing, stress testing, and scalability testing.
« Measure response times, throughput, and resource utilization.
+ Identify performance bottlenecks and areas for optimization.
Security Testing:

+ Obijective: Assess the security aspects of the system to identify vulnerabilities and
ensure data protection.

« Activities:

« Conduct penetration testing to identify potential security breaches. 0 Verify access
controls, authentication mechanisms, and encryption. O Ensure compliance
with security standards and regulations.

. User Acceptance Testing (UAT):

+ Objective: Obtain feedback from end-users to ensure the system meets
their expectations and requirements.

« Activities:

« Collaborate with end-users to execute predefined test cases.

» Collect user feedback on usability, functionality, and overall satisfaction.

« Address any remaining issues before finalizing the system.

19. Write a note on : State Graph.

A State Graph, also known as a State Transition Diagram or State Machine Diagram, is a
graphical representation used in software engineering and system design to model the
dynamic behavior of a system that can exist in different states. State graphs depict the
transitions between these states based on certain events or conditions. They are
particularly useful for representing the behavior of systems with discrete states and
transitions, such as embedded systems, control systems, and software applications with
finite states.

Key Components of a State
Graph:



1. States:

O States represent the different conditions or modes that a system can be in. Each
state typically has a unique name and is depicted as a rounded rectangle in the
graphical representation.

2. Transitions

O Transitions represent the movement from one state to another in response to
specific events or conditions. Transitions are usually labeled with the triggering
event or condition, and they are depicted as arrows connecting the states.

Events:

O Events are occurrences or stimuli that trigger state transitions. These events can be
external inputs, time-based triggers, or internal conditions. Events are associated
with transitions and are essential for understanding the system's behavior.

Actions/Activities:

O Actions or activities associated with transitions represent the tasks or operations
performed when transitioning from one state to another. These actions provide
details about what occurs during a state transition.

Initial State:

O The initial state is the starting point of the system before any events or transitions
occur. It is often marked by an arrow pointing to the initial state from outside the
diagram.

Final State:

O The final state represents the conclusion or termination of the system behavior. It is

depicted as an end state or marked with a circle.

13. Explain the five phases of testing.

The five phases of testing generally refer to the stages involved in the software
development life cycle (SDLC) where testing activities are conducted. These phases help
ensure the quality and reliability of the software being developed. The specific names and
details of these phases can vary depending on the testing methodology and the SDLC
model being followed. Here's a general overview:

Requirements Analysis/Understanding:

« Objective: Understand the requirements of the software.

« Activities: During this phase, the testing team analyzes the requirements
documentation to gain a clear understanding of what the software is supposed to
do. This helps in developing a test plan and strategy that aligns with the project's
goals.

Test Planning:
« Objective: Develop a detailed test plan.



Activities: In this phase, the testing team creates a comprehensive test plan that
outlines the testing approach, resources required, schedule, and deliverables. It
serves as a blueprint for the testing process.

3. Test Design:

Objective: Specify how the test cases will be created.

Activities: Test design involves creating detailed test cases based on the
requirements and the test plan. Test data is also generated, and the testing
environment is set up. The goal is to cover all possible scenarios to ensure thorough
testing.

4. Test Execution:

Objective: Execute the test cases and report defects.

Activities: During this phase, the actual testing is performed. Test cases are
executed, and the system's behavior is observed. Defects are documented and
reported to the development team for resolution. This phase aims to identify and
fix any issues in the software.



5. Test Closure/Summary:

O Objective: Summarize testing activities and assess project completion.
O Activities: After completing the testing activities, the testing team prepares test
eports. These reports provide an overview of the testing process,
he test coverage, test cases executed, defects found, and their resolution
3ss whether the testing goals have been achieved and if
status. The'e is ready for release.

16. Discuss briefly achievable paths.
The term "achievable paths" is quite broad and can be interpreted in various contexts.
Without a specific context, I'll provide a more general discussion.

1. Career Development:
« Education and Training: Pursuing relevant education, certifications, or training
programs to acquire new skills and knowledge.
+ Experience and Expertise: Gaining practical experience in a specific field and
becoming an expert in a particular domain.
+  Networking: Building professional relationships and networks to open up
opportunities for career advancement.
2. Project Management:
« Planning and Execution: Creating a well-defined project plan and executing it
efficiently to achieve project goals.
- Risk Management: Identifying potential risks and developing strategies to mitigate
or manage them throughout the project lifecycle.
+ Communication and Collaboration: Effectively communicating with team members,
stakeholders, and clients to ensure everyone is aligned and informed.
3. Entrepreneurship:
- Idea Generation: Identifying innovative and viable business ideas or opportunities.
- Business Planning: Developing a comprehensive business plan that outlines the
vision, mission, target market, and financial projections.
- Execution: Implementing the business plan, adapting to changes, and continuously
improving to achieve business success.
4. Software Development:
« Learning and Skill Development: Acquiring proficiency in programming languages,
frameworks, and tools relevant to the software development domain.
+ Project Contributions: Actively participating in real-world projects to gain practical
experience and contribute to the development process.
« Open Source Contributions: Engaging with open source communities to collaborate
on projects and enhance coding skills.
5. Personal Development:
« Goal Setting: Defining clear and achievable personal goals in areas such as health,
relationships, or self-improvement.



« Continuous Learning: Embracing a mindset of continuous learning and
selfimprovement to adapt to changing circumstances.
+ Reflection and Adaptation: Regularly reflecting on progress, learning from
experiences, and adapting strategies as needed.
17. What is the need for domain testing?
Domain testing is a type of testing that focuses on ensuring the software system behaves
correctly within the specified domain of input values. The "domain" in this context refers to
the set of all possible valid and invalid inputs that a system can handle. The need for domain
testing arises from several important considerations:

Coverage of Input Space:

- Objective: Ensure that the software is tested with a representative set of input
values.

« Explanation: Domain testing helps cover the entire input space of a system. By
testing with a variety of inputs, including typical, boundary, and extreme values, it
increases the likelihood of discovering defects related to the handling of different
input scenarios.

Boundary Value Analysis:

« Objective: Identify and test boundary values to catch potential errors at the edges of
the input domain.

« Explanation: Many software errors occur at the boundaries of the input domain.
Testing values at the upper and lower boundaries, as well as just beyond them, helps
identify issues related to off-by-one errors, array bounds, and other boundary
conditions.

Error Detection:

« Objective: Uncover defects that may arise from incorrect handling of input values.

« Explanation: Domain testing is particularly effective at detecting errors related to
data validation and input processing. This includes issues such as data type
mismatches, format errors, and unexpected input handling.

Requirements Verification:

+ Objective: Validate that the software meets the specified requirements for
acceptable input values.

- Explanation: Domain testing ensures that the software adheres to the specified
constraints and requirements regarding the acceptable range and format of input
values. This helps in confirming that the software behaves as intended under normal
operating conditions.

Risk Mitigation:

+ Obijective: Mitigate the risk of software failures due to incorrect input processing.

« Explanation: Incorrect handling of input values is a common source of software
failures. Domain testing helps identify and address issues early in the development
process, reducing the likelihood of defects in the production environment.

User Experience:



- Objective: Improve the user experience by ensuring that the software
responds appropriately to various input scenarios.

- Explanation: Users may provide a wide range of inputs, and domain testing
helps ensure that the software responds gracefully to different input values.
This contributes to a more robust and user-friendly application.

18. Discuss briefly structure metric.

A structural metric in the context of software engineering refers to a quantitative measure
that assesses certain aspects of the structure or design of software code. These metrics
provide insights into the complexity, maintainability, and quality of the software. Here are a
few key structural metrics commonly used in software development:

Cyclomatic Complexity:

« Definition: Cyclomatic complexity is a measure of the complexity of a program's
control flow. It is calculated based on the number of decision points (if statements,
loops, etc.) in the code.

» Purpose: Higher cyclomatic complexity values suggest more complex code, which
may be harder to understand, test, and maintain.

Lines of Code (LOC):

« Definition: The total number of lines in a program's source code.

« Purpose: LOC is a basic measure of the size of a program. While it's not a perfect
indicator of complexity, it can give a rough idea of how much code needs to be
maintained.

Depth of Inheritance Tree (DIT):

- Definition: DIT measures the number of levels in the inheritance hierarchy of a class.

+ Purpose: Excessive inheritance depth can lead to increased complexity and
maintenance challenges. DIT helps assess the design's hierarchy and potential issues
with inheritance.

Fan-Out:

- Definition: Fan-Out measures the number of different classes that a class is
dependent on.

« Purpose: High fan-out values may indicate increased coupling between classes,
potentially leading to a more challenging maintenance process.

Coupling:

+ Definition: Coupling measures the degree of interdependence between software
modules or classes.

« Purpose: Low coupling is generally desirable as it indicates that changes in one part
of the system are less likely to affect other parts. High coupling can lead to a lack of
modularity.

Code Duplication:
- Definition: Measures the amount of duplicated code within a codebase.



« Purpose: Code duplication can lead to maintenance issues, as changes may need to
be replicated in multiple places. Monitoring and reducing code duplication can
improve code maintainability.

7. Maintainability Index:

- Definition: A composite metric that considers various factors such as cyclomatic
complexity, lines of code, and the Halstead volume.

« Purpose: The maintainability index provides an overall measure of how
maintainable the code is. A higher index is generally desirable.

19. Explain the principles of state testing

State testing, also known as state-based testing or finite state testing, is a testing
technique that focuses on testing a system's behavior as it transitions between
different states. This technique is particularly relevant for systems that exhibit
different states or modes of operation during their lifecycle. Here are the principles
of state testing:

1. ldentification of States:

+  Principle: The first step in state testing is to identify and define the different
states that a system can be in. States represent distinct modes or conditions in
which the system operates.

- Application: For example, in a traffic light control system, the states could be
"Green," "Yellow," and "Red."

2. Specification of State Transitions:

+  Principle: Clearly specify the conditions or events that trigger transitions
between different states. State transitions represent changes in the system's
behavior or mode.

- Application: In the traffic light example, the state transitions could be
triggered by events such as a timer reaching zero or the presence of a
pedestrian at a crosswalk.

3. Test Case Design:

« Principle: Design test cases that cover the various state transitions and ensure
that the system behaves correctly in each state.

- Application: Test cases could involve transitioning between states under
different conditions, validating the system's response to each transition.

4. Coverage of State Space:

 Principle: Aim to cover the entire state space by testing all possible
combinations of states and transitions.



- Application: Ensure that your test cases cover transitions from each state to
every other state and that they account for different sequences of state
transitions.

5. Handling of Invalid Transitions:

«  Principle: Test the system's response to invalid or unexpected state
transitions. This includes transitions that are not allowed according to the
system's specifications.

- Application: Verify that the system gracefully handles unexpected transitions,
providing appropriate error messages or taking corrective actions.

6. Concurrency and Parallelism:
+  Principle: If the system supports concurrent or parallel execution of states,
test how it behaves under these conditions.
« Application: In systems where multiple states can coexist, ensure that
interactions between concurrent states are tested thoroughly.

7. Time-Dependent Behavior:
0 Principle:  Consider the impact of time on state transitions, especially in
systems here time plays a critical role.
O Applicati on: Test the system’s behavior during transitions that are
depende ment, and verify that time-related constraints are met.
8. Recovery from Errors:

O Principle:  Test how the system recovers from errors or unexpected events
during st te transitions.

O Applicati  on: Introduce faults or errors in the system and observe
responds, OW it ensuring that it can recover gracefully without
undefine ntering an d or undesirable state.

9. User Interface and Feedback:
U Principle:  Test the user interface and feedback mechanisms during
transition  tate s to ensure a smooth and understandable user

Applicati axperience.

state and o Verify that the user is appropriately informed about the

current any upcoming state transitions.
10. Documentation and Traceability:
0 Principle: Maintain clear documentation that specifies the expected
behavior
O :.em in each state and during transitions.
Application:  Ensure that test cases are traceable back to the documented
behavior.  ons, facilitating a clear understanding of the expected system

13. Discuss in briefly about the consequences of Bugs.



Bugs, or software defects, can have various consequences at different stages of the
software development life cycle and in the usage of the software. Here's a brief
overview of some common consequences of bugs:

Impact on User Experience:

O Visible Errors: Bugs can manifest as visible errors or unexpected behaviors in

the software, negatively impacting the user experience. This can lead to
frustration, confusion, and dissatisfaction among users.

Functional Issues:

O Incorrect Functionality: Bugs can cause the software to behave incorrectly or

produce inaccurate results. This can compromise the core functionality of the
application, affecting its intended purpose.

Security Risks:

0  Vulnerabilities: Certain bugs can create security vulnerabilities, exposing the
:ntial attacks. Hackers may exploit these vulnerabilities to gain
cess, compromise data integrity, or perform other malicious

activities.

Data Loss or Corruption:
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0 Data Integrity Issues: Bugs may lead to data loss or corruption,
jeopardizing the integrity of stored information. This can have serious
consequences, especially in systems that handle critical or sensitive data.

Increased Costs:

0 Debugging and Fixing Costs: Identifying and fixing bugs can be a
timeconsuming and resource-intensive process. The longer a bug goes
undetected, the more costly it becomes to address, particularly if it reaches
the production stage.

Project Delays:
0 Schedule Disruptions: Bugs can disrupt project timelines and lead to delays
in software delivery. Unforeseen debugging and testing efforts may be
required to ensure a stable and reliable release.

Reputation Damage:
O User Perception: Persistent or critical bugs can damage the reputation of the
software or the organization behind it. Users may lose trust in the product,
and negative reviews or word-of-mouth can impact future adoption.

Maintenance Challenges:

0 Code Complexity: Accumulation of unresolved bugs can increase the overall
complexity of the codebase. This complexity makes maintenance more
challenging, as it becomes harder to introduce new features or make updates
without introducing additional issues.

Customer Support Burden:
0 Increased Support Requests: Bugs often result in an influx of customer
support requests. This can strain support teams and require additional
resources to address user concerns and provide assistance.

Legal and Compliance Issues:
0 Regulatory Compliance: In certain industries, software must comply with
specific regulations. Bugs that lead to non-compliance can result in legal
consequences and financial penalties.

14. How Bugs affect us? Explain.
Bugs, or software defects, can have a significant impact on individuals, businesses, and
organizations in various ways. Here are some common ways in which bugs affect us:

User Experience:

0 Frustration and Discontent: Bugs can lead to unexpected errors, crashes, or
malfunctions in software applications, causing frustration and discontent among
users. A poor user experience may result in users abandoning or disliking the
software.

Productivity and Efficiency:
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O Work Disruptions: In a business or organizational setting, bugs can disrupt normal
workflows and cause delays in tasks. Productivity may be affected when employees
encounter software issues that hinder their ability to perform efficiently.

Financial Impact:

O Cost of Remediation: Identifying and fixing bugs can be resource-intensive and
costly. The longer it takes to discover and address bugs, the higher the remediation
costs. This can impact project budgets and profitability.

Reputation Damage:

O Loss of Trust: Persistent or severe bugs can damage the reputation of software
products or the organizations that produce them. Users may lose trust in the
reliability of the software, leading to negative reviews, decreased user adoption,
and potential business repercussions.

Security Risks:

0 Vulnerabilities: Bugs that introduce security vulnerabilities can expose software to
cyber threats, leading to unauthorized access, data breaches, or other malicious
activities. Security-related bugs can have serious consequences for both individuals
and organizations.

Data Integrity and Loss:

O Data Corruption: Bugs can lead to data integrity issues, causing data corruption or
loss. This is particularly critical in systems that handle sensitive or business-critical
information.

Operational Downtime:

O System Failures: Severe bugs can result in system failures or outages, leading to
operational downtime. This is especially impactful in systems that require
continuous operation, such as financial platforms, healthcare systems, or
communication networks.

Customer Support Burden:

O Increased Support Requests: Bugs often trigger an influx of customer support
requests. Customer support teams may become overwhelmed, leading to longer
response times and potentially unsatisfied users.

Compatibility Issues:

O Interoperability Challenges: Bugs may cause compatibility issues with other
software or hardware components. This can limit the usability of the software and
create challenges in integrating it with other systems.

Legal and Regulatory Consequences:

O Non-compliance: Bugs that result in non-compliance with legal or regulatory
requirements can lead to legal consequences, fines, or other penalties.

17. Explain about flow graphs with an example. .



A flow graph, often associated with control flow graphs (CFGs) in software engineering,

is a graphical representation of the control flow within a program or a specific function.

It helps visualize the sequence of execution and the paths that control can take through

a program.

Let's explore the basic components of a flow graph and illustrate them with an example.

Basic Components of a Flow

Graph:

1. Nodes:

O Nodes represent basic blocks of code, which are sequences of instructions
without any branches. Each basic block has a single entry point and a single exit
point.

Edges:

O Edges connect nodes and represent the flow of control between them. An edge
between two nodes indicates a possible transfer of control from the source node to
the destination node.

Entry Node:
O The entry node marks the starting point of the program or function.
Exit Node:

O The exit node indicates the endpoint of the program or function.

Example Control Flow Graph:

Let's consider a simple examp
pseudocode

def example_function(x, y):
if x>0:

Y=Yy+X

else:

y=y-x

print(y)

-like language:

o hwNRE

Now, let's create a simplified control flow graph for this function:
Nodes:

+ Node 1: Entry (start of the function)
+  Node 2: Condition (x> 0)

+  Node 3: True Branch (y =y + x)

+ Node 4: False Branch (y =y - x)

+  Node 5: Print (print y)

+ Node 6: Exit (end of the function)



+ Edge from Node 1 to Node 2 (unconditional entry)

+ Edge from Node 2 to Node 3 (true branch)

« Edge from Node 2 to Node 4 (false branch)

+ Edge from Node 3 to Node 5 (follows the true branch)
+ Edge from Node 4 to Node 5 (follows the false branch)
« Edge from Node 5 to Node 6 (unconditional exit)

3. Control Flow Graph:



In this control flow graph, each node represents a basic block of code, and edges depict the
possible flow of control between them. For instance, if the condition in Node 2 (x > 0) is
true, the control follows the edge to Node 3; otherwise, it follows the edge to Node 4.

23. Write about the available Linguistics Metrics.
Linguistics metrics, also known as natural language processing (NLP) metrics, are used to
measure and evaluate the quality, fluency, and coherence of human language, particularly
in the context of computational linguistics and text analysis. These metrics are crucial for
assessing the performance of natural language processing algorithms, machine translation
systems, summarization tools, and other language-related applications. Here are some
commonly used linguistics metrics:
1. BLEU (Bilingual Evaluation Understudy):
O Purpose: BLEU is often used to evaluate the quality of machine-generated
translati 'ns by comparing them to one or more reference translations.
0 Howitw orks: It calculates the precision of n-grams (contiguous sequences of n
the machine-generated translation compared to the reference ons.
\LEU scores range from 0 to 1, with higher scores indicating better

words) i
translati
perform NCe.
2. ROUGE (Recall-Oriented Understudy for Gisting Evaluation):
O Purpose: ROUGE is widely used for evaluating the quality of automatic zation
summari systems. It measures the overlap between system-generated es and
summari “eference summaries. orks: ROUGE calculates various metrics, including

0 How itw orecision, recall, and F1-

score. ba sed on overlapping n-grams and word sequences between the generated

and refe
3. METEOR (Metric for Evaluation of Translation with Explicit ORdering):
O Purpose: METEOR is designed to evaluate machine translation outputs. It takes into
account )Hoth precision and recall, incorporating stemming and synonymy matching.
0 How itw >rks: METEOR computes an alignment score based on precision, recall, and
stemmin I, and it penalizes for word order differences.

ence summaries.

4. Cohesion and Coherence Metrics:
Purpose:* These metrics assess the logical flow and connectivity of sentences
within a text.

+ Examples: Cohesion metrics may measure the frequency of cohesive devices
(pronouns, conjunctions), while coherence metrics assess the semantic relatedness
between sentences.

5. Flesch Reading Ease:
O Purpose: Evaluatesthe readability of a text based on sentence length and the
)f syllables per word. works: Higher Flesch Reading Ease scores indicate
O Howit -read text, while lower scores suggest more complex language.



Gunning Fog Index:
« Purpose: Measures the readability of English writing, considering sentence length
and the percentage of complex words.
+ How it works: The index estimates the number of years of formal education needed
to understand the text. Lower scores indicate easier readability.
Perplexity:
0 Purpose: Commonly used in language modeling, perplexity measures how well a
probabili y distribution predicts a sample. orks: Lower perplexity values indicate
0 How it w ietter predictive performance. It is ed to evaluate the quality of
often us 3anguage models.
Semantic Similarity Metrics:
O Purpose: Assessthe degree of semantic similarity between words, phrases, or

sentences.
0 Examples: Cosine similarity, Jaccard similarity, and Word Embedding-based metrics
like Word | er's Distance (WMD).

23. Explain the components of Decision tables.

Decision tables are a systematic and structured way to represent complex logical conditions
and corresponding actions in a concise and organized format. They are commonly used in
software testing, business rule analysis, and decision support systems. A decision table
consists of several components that collectively describe the decision-making logic. The key
components include:

Conditions:

- Definition: Conditions represent the various factors or criteria that influence a
decision. These are the input variables or parameters that the decision-making
process considers.

- Representation: Conditions are typically listed in the columns of the decision table.

Actions:

- Definition: Actions represent the outcomes or results of the decision-making
process. These are the specific actions or decisions that need to be taken based on
the combinations of conditions.

- Representation: Actions are often listed in the rows of the decision table.

Rules:

+ Definition: Rules are the combinations of conditions and corresponding actions.
Each rule represents a specific scenario or situation where certain conditions are
met, leading to a specific action.

+ Representation: Rules are created by populating the cells of the decision table,
indicating which actions should be taken under specific conditions.

Conditions Columns:

« Definition: The columns of the decision table that correspond to the various
conditions being considered in the decision-making process.



+ Representation: Each condition column represents a unique input variable or
criterion.
Actions Rows:
- Definition: The rows of the decision table that correspond to the various possible
outcomes or actions resulting from the decision-making process.
+ Representation: Each action row represents a specific decision or action that can be
taken.
Decision Table Header:
- Definition: The top section of the decision table that includes labels for conditions
and actions. It provides a clear overview of the decision table structure.
« Representation: The header typically contains labels for each condition column and
each action row.
Condition Entry:
- Definition: The specific combination of conditions in a rule that leads to a particular
action.
« Representation: In the decision table, entries in the condition columns specify
whether a particular condition is applicable or not under a specific rule.
Action Entry:
« Definition: The specific action corresponding to a particular combination of
conditions in a rule.
- Representation: In the decision table, entries in the action rows specify the action
that should be taken when the conditions of a specific rule are met.
Decision Table Cells:
- Definition: The individual cells within the decision table where conditions and
actions intersect to create specific rules.
+ Representation: Each cell contains information about whether a condition is true or
false under a specific rule and the corresponding action to be taken.



